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that any problems encountered would be typical of those
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All photogrephs are captioned with a Section/paragraph
number to which they refer, and are always relevant to the
Chapter text adjacent.

Figure numbers {usually line illustraetions) appear in numer-
icel order, within a given Chsapter. ‘Fig. 1.1" tharefora refers to
the first figure in Chapter 1.

Left-hand and right-hand descriptions of the machines and
their components refer to the left and right of a given machine
when normally seated.
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iIntroduction to

the Moto Guzzi 750, 850 and 1000 V-twins

Moto Guzzi SpA wes founded in 1921 by Carlo Guzzi and
Giorgio Parodi. With Guzzi as the engineer, the first production
model was a 500 cc¢ horizontal engined single cylinder machine;
an engine configuration which, although unusual, wes 10 be one
of the Moto Guzzi halimarks until after the Second World War.
The 500 cc engine was modified continually in the light of
successful racing experience, and in common with the 250 cc
engine which soon supplemented it, was available in IOE, OHV
and OHC form at various times during its production run. By
1934, when a 175 cc machine was prdduced, all models could
be supplied either in roadgoing or racing trim, with or without
aspring frame,

The early postwar era saw a completely new range of models
to be built concurrently with the later models of the single
cylinder horizontal engine typse. The range included machines
with both two-stroke and four-stroke engines of between 63 cc
and 235 cc capacity. Most of these models outlived the earlier
singles, the production of which ceased in the late '50's. Moto
Guzzi, in addition to models which though successful as racing
machines were ostensibly produced as road models, have a
history of producing one-off machines designed solely for the
purpose of winning races in the hands of their own riders. These
include the 250 cc supercharged model, the S00 cc 1200
V-twin, and, after the War, the in-line DOHC water-cooled four

Dimensions and weight

and the even more magnificent 500 cc V-8,

The Moto Guzzi transverse V-twin of today, of which the
V-1000 I-Convert is the latest addition, utilizes an engine
designed originally for use in a light four-wheel transporter
manufactured for the armed forces. The compactness of the
engine and the transverse configuration has made the engine
ideally suited 3s a8 motorcycle power unit. Included in the range
currently in production is the 850 Le Mans model, a sporting
road machine which with little modification can be used as a
production racer. This model has superseded the 7508 and S3
models, which were developments of the earlier V7 sport. The
touring figld is catered for by the 850T and the T3, the latter
model incorporating an integral front and rear biraking system,
The BS0T3 California is the out and out American style tourer,
The V-1000 |-Convert model is considered by many to have the
ideal specifications for a long-distance tourer, having weather
equipment and panniers similar to those of the 850 California,
a 1000 cc engine and an almost unique transmission system
utilizing a torque converter and a two-speed gearbox, The
success of the transverse V-twin is reflected in the new range
of lightweight Moto Guzzi models of 350 cc and 500 cc which

‘share a purpose-built engine unit similar to the earlier larger

machines, and retaining the shaft final drive.

860 Le Mans 86073 and V-1000

7608 75083
Overall length 2165 cm (85.2 in) 2165cm {85.2 in)
Overall width 700 cm (27.5 in} 680 cm (26.8 in)
Overall height 1035 cm (40.7 in) 1020 cm (40 in}
Wheel base 1470 cm (58 in} 1470 cm (58 in}
Weight 225 kg (495 Ibs) 230 kg {507 Ibs)

2190cm (86.2in)
720 cm(28.3 in)

1030 cm {40.5 in)
1470 cm (58.0 in)

198 kg (437 Ibs)

2200 ¢m {86.5 in}
780 cm (34.0 in}

1060 cm {46.0in)
1470 cm (58.0 in)

240 kg 1560 in)



Ordering spare parts

Every Moto Guzzi suthorised dealer undertakes to stock
those genuine Moto Guzzi parts that are required frequently.
Other poarts which are required less frequently can be obtained
by the dealer from an area stockist, or from the importers. Only
genuine, approved Moto Guzzi parts must be used.

When ordering parts, quote the full frame and engine
numbers. If painted ports are required, include the colour.

The frame number is stamped on the right-hand side of the
steering head, and on a plate on the front of the steering head.

The engine number is on the left of the crankcase, obove the
oil-level dipstick boss,

Engine number location

Pottern parts may somatimes be available at lower cost, but
they do not necessarily make 3 satisfactory replscement for the
originals. There are cases where reduced life or sudden failure
has occurred, to the overall detriment of performance, and
perhaps safety.

Some of the more expendable iterns such as spark plugs,
bulbs, tyres, oil and grease etc, can be obtained from accessory
shops and motor factors. They have convenient opening hours,
charge fower prices, and can often be found not far from home.
It is also possible to obtain parts by mail order from specialists
who sdvertise in the motorcycle magazines,

Frame number location



Routine maintenance

Periodic routine maintenance is a continuous process that
commences immediately the machine is used and continues
until the machine is no longer fit for service. It must be carried
out at specified mileage recordings or on a calendar basis if the
machine is not used regularly, whichever is the soonest. Main-
tenance should be regarded as an insurance policy, to help
keep the machine in the peak of condition and to ensure long,
trouble-free service. It has the additional benefit of giving early
warning of any faults that may develop and will act as a safety
check, to the obvious edvantage of both rider and machine
alike,

The various maintenance tesks are described under their
respective mileage and calendar headings. Accompanying photos
or diagrams are provided, where necessary. It should be remem-
bered that the interval between the various maintenance tasks
serves only as a guide. As the machine gets older, is driven hard,
or is used under particularly adverse conditions, it is advisable
to reduce the period between each check.

For ease of reference each service operation is described in
detail under the relevant heading. However, if further general
information is required it can be found within the manual in
the relevant Chapter.

Although no special tools are required for routine mainten-
ance, a good selection of general workshop tools are essential.
Included in the tools must be a range of metric ring or combina-
tion spanners, a selection of crosshead screwdrivers, and two
pairs of circlip pliers, one external opening and the other
internal opening.

Weekly or every 300 miles

Tyre pressures

1 Check the tyre pressures with 8 pressure gsuge that is known
to be accurate. Always check the pressures when the tyres are
cold, If the tyres are checked after the machine has travelled a
number of miles, the tyres will have become hotter and conse-
quently the pressure will have increased, possibly as much as

8 psi. A false reading will therefore always result.

Model Front tyre Reesr tyre

7508, $3,850T3 29 psi (2 kgem2) 33 psi (2.3 kg-cm?)
and Le Mans

850T 26 psi (18kg-cm?) 33 psi (2.3 kg-cm?)
V-1000 30 psi (2.1 kgcm?) 34 psi (2.4 kg-cm?)

When carrying a pillion passenger the rear tyre prossure
should be increased by 3 psi (0.2 kg-cm?). When travelling st
continuous high speeds an additional 3 psi (0.2 kg<m?2) should
be added to both front and rear tyres.

Engine oil
2 Remove the filler plug from the left-hand side of the crank-
case and by means of the integral dipstick check the oil level.
Never run the engine with the oil level lower than the lower
level mark. Avoid overtilling as this causes higher crankcase
pressures which may damage the oil seals. Replenish with SAE
10W/50 or 20W/50 engine oil.

Torque converter reservoir oil level - V-1000 models

3 Roemove the left-hand frame side cover by pulling the lower
edge from the rubber securing bush and lifting the cover off the
upper hooks. By means of the dipstick in the filler cap check

the torque converter hydraulic fluid level. The level should

come batween the upper and lower marks. Replenish if necessary
with Dexron B Automatic Transmission Fiuid. DO NOT
undcr any circumstances use engine oll or hydraulic brake fluid.

Safety inspection

4 Give the whole machine a close visual inspection, checking
for loose nuts and fittings, frayed control cables and damaged
brake hoses etc.

Legal inspection
S Check that the lights, horn and flashing indicators function
correctly, also the speedometer.

R

-

Check and if necessary replenish engine oil
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Oheck torque converter fluid Iivoi by mesns of dipstick

Monthly or every 500 miles

Complete the tasks listed under the weekly /300 mile heading
and then carry out the following checks.

Tyre damage

1 Rotate each whoel and check for damage to the tyres,
especially splitting on the sidewalls. Remowe any stongs or other
objects caught between the treads. This is perticularly imporntant
on the front tyre, where rapid tyre deflation due 10 penetration
of the inner tube will almost certainly cause total loss of control
of the machine.

Spoke tension
2 Check the spokes for tension, by gently tapping each one
with a metal object. A loose spoke is identifisble by the low
pitch noise emitted when struck. If any one spoke needs consid-
ersble tightening, it will bo necessary 10 remove the tyre and
inner tube in order to file down the protruding spoke end. This
will prevent it from chating through the rim bsnd and piercing
the inner tube.

On machines fitted with cast slloy spoked wheels a close
visual inspection is necessary, checking for crocks and similar
structural damage.

Rear brake adjustment - 7508 and 850T models only
3 When the rear broke is in correct adjustment the total brake
pedal travel measured at the toe tread should be within the range
0.8 -1.2in (20 - 30 mm). If the travel is greater or less than this
carry out the necessary adjustment by means of the shouldered
nut at the brake arm end of the control rod.

The actual brake pedal travel is really a matter of choice,
but should not be 5o tight that the brake linings bind on the
drum, Conversely, excess brake pedal travel will prevent quick
operstion of the brake.

Battery electrolyte level

4 Release the seat catch and lift up the dualseat. Remove the
tool tray and detach the battery retaining strap. Remove the
filler plug or plugs and check the battery electrolyte level. The
solution should just cover the battery plates. |f required, replen-
ish using distilled water. Do not fill to a level more than 5 mm
(3716 in) over the top of the plates.

Two monthly or every 2,000 miles

Complete the checks listed under the weekly 300 mile and
monthly 500 mile headings and then carry out the following
tasks:

Engine oil change

1 The oil should be changed regulsrly st the prescribed inter-
vals, more particularly in the case of 750S and most 850T
models, where no in-line oil filter cartridge is used. Drain the
oil into a container of more than 3.5 litres (7.3/6.0 US/Imp
pints}. The drain plug is located in the rear wall of the sump,
Qil drainage will be accelerated and improved if the engine has
reached normal working temperature; the oil will be thinner
and so flow more readily. Refit the drain plug and replenish
the engine through the filler orifice with approximately 3
litres of SAE 10W/50 or 20W/50 engine oil. Check the level
with the dipstick and then pour in a further amount of oil
until the level reaches the maximum mark,

Gearbox oil level

2 Remove the gearbox level plug from the right-hand side of
the machine, The oil level should be just below that of the
lower threads in the sperture. If required, replenish with a
MP SAE 90 or EP 90 gearbox oil through the filler orifice.

Rear bevel drive box level

3 Remove the bevel box level plug and check the oil level. If
necessary, replenish to a level just below the filler orifice with
MP SAE 90 or EP 90 gearbox oll.

Tappet adjustment _
4 Remove the spark plugs and detach each rocker cover after
removing the retaining screws. A small amount of oil will spill
out of each rocker chamber when the covers are removed.
Adjustment of the clearance between the rocker arms and

valve stems should be made with the engine COLD. Rotate the
engine until one piston is st top dead centre {TDC) on the
compression stroke {both valves closed). Check the rocker
clearances with a 0.22 mm (0.0085 in) fesler gauge. Adjustment
is made by loosening the locknut on the rocker arm and screw-
ing the adjuster inwards or outwards, as necessary. Hold the
adjuster firmly, tighten the locknut and recheck. The feeler
gauge should be a light sliding fit.

Repeat the operation on the other cylinder.




Routine maintenance

Four monthly or every 4,000 miles

Complete all the checks listed in the previous schedules and
then complete the following:

Hydraulic brake fluid level

1 Check the level of the brake fluid in both the front and rear
master cylinder reservoirs. Before removing the front brake
reservoir cap place the handiebars in such a position that the
reservoir is as upright as possible; this will prevent spillage.

If fluid spills onto paintwork or plastic fittings, wash it off
immediately. Hydraulic fluid is 8 good paintstripper.

Replenish if the level is below the lower face of the diaph-
ragm, with the diaphragm positioned corractly. Never allow the
fluid to fell more than 6 mm below the maximum mark which
is measured at the waist of the disphragm. Use hydraulic fluid
of DOT 3 (USA) or SAE J1703 specification. Never use engine
oll or similar fluids. If the level of fluid in either of the reservoirs
is excessively.low, check the pads for wear. If the pads are not
worn, suspect 3 fluid leakage in the system. This must be rect-
ified immediately.

V-1000 and Le Mans models are fitted with a float-operated
switch in the rear master cylinder, which illuminates a warning
light if the fluid falls below 8 pre-set level. This does not, how-
aver, preclude the necessity of regular fluid level checks.

Air filter cleaning

2 This service item does not apply 10 Le Mans models. Raise
the dualseat and detach the battery retaining straps and the
petrol tank retaining strap. Disconnect the negative battery

lead followed by the positive lead and lift the battery from
position. After detaching the petrol feed pipes at the tap unions,
lift the tank up at the rear and away from the machine.

Because of the design of the air filter rubber duct, which
connects the air filter to the carburettors, the cerburettors must
be detached at the cylinder heads. Unscrew the three socket
screws holding each inlet stub to the cylinder head and swing
both carburettors away, after pulling them from the rubber
ducting.

Unscrew the single nut from the rod projecting through the
front of the air filter box and withdraw the breather box. The
hose to the box may be pulled off, Lift out the air fllter element.

The element is of the corrugated dry paper type. Knock the
loose dust from the element and blow out the ingrained dirt
from the inside of the filter, using an air jet. If the element is
badly soiled, perforated or oil sosked, it should be renewed
without question. Poor performance and an over-rich mixture
will result from a blocked filter.

When refitting the filter assembly, note that the free plate
at the front of the breather box must be located correctly with
the projection on the box.

Spark plug cleaning

3 Remove the spark plugs and clean them, using a wire brush.
Clean the electrodes with fine emery paper or cloth and then
reset the gaps to 0.6 mm (0.023 in) with the correct feeler
geuge. Before replacing the plugs, smear the threads with a
small emount of graphite grease, to aid future removal. Where
high speed CW275L plugs are being used, the correct gap is
0.5 mm (0.019 in). )

Cleaning and adjusting the contact breakers
4 In order to inspect and adjust the contact breakers, the
housing cap, retained by two screws, must be removed. To aid
sccess for easy removal and subsequent attention, the rear of
the petrol tank should be raised a few inches after detaching
the retaining strap and the petrol pipes. Support the tank on
a bunch of rags or 8 wooden block.

Rotate the engine until one set of points is open and examine
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the contact faces. Slight irregularities in the faces may be
removed using a fine swiss file or a strip of emery poper backed
by a piece of tin, If they are dirty, pitted or burnt, it will be
necessary to remove them for further attention, as described

in Section 3 of Chapter 4.,

Repeat the process on the secand set of points.

The correct contact breaker gap, when the points are in the
fully open position, 15 within the range 0.42 - 0,48 mm (0.016 -
0.018 in) for 850T madels-and 0.37 - 0.43 mm (0.014 - 0.017
in} for all other models. Adjustment is effected by slackening
the two screws passing through the contact breaker fixed point
plate and using a screwdriver inserted in the notch provided,
moving the fixed contact near to or further away from the
moving contact. Ensure that the points are in the fully open
pasition when this adjustment is made or a fatse setting will
result, Tighten the two screws and recheck the gap; the feeler
gauge should be a light sliding fit between the faces.

Repeat the process on the other set of contact points.
Before refitting the housing cap, clean the points faces using a
clean rag dwpped in mathylated spirits. This will ensure that the
points are perfectly clean and prevent the taces picking-up
prematurely. Apply a tew drops of thin 0il to the cam lubricator
wick. Do not overlubricate or the excess o1l may find its way
1o the ponts, causing sgnition failure,

lgnition timing
5 Itis important that the ignition timing is checked regularly

.:,_- v . (L L = AP0 ¢

'—-‘_‘ - '
Do not allow fluid level o drop in either reservoir
-~ \ \

Clean cylindrical tap filters and ...

and accurately. Check the timing as described in Chapter 4,
Section 7.

Six monthly or every 6,000 miles

Carry out the tasks described in the weekly, monthly, two
monthly and four monthly sections and then attend to the
following:

Fuel filter cleaning

1 Disconnect the peuol pipes at the petrol tap unions. The
pipes are retained either by screw clips or spring clips. Drain the
petral tank completely by titting temporarily suitable lengths of
hose to the taps. Unscrew each tap by applying 8 spanner to the
hexagonal nut above the tap body. A gauze filter is fitted to each
tap. Remove the screw passing through each pipe union at the
carhurettors. Pull the unions away ond displace the circular filter
screens,

Clean the screens and top filters in petrol, remaoving stubborn
deposits with a soft brush. If the gauze s perforated, the tap or
screen should be renewed. Refit the components, ensuring that
they are not overtightened. A little petrol resistant sealing
compaund applied to the tap threads will help prevent leakage.

.. the filter screen at each carburettor union
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Changing the gearbox and bevel box oil

2 Drain the contents of the gearbox and the bevel box after
the machine has beean on a run of sufficient length to allow the
oil to reach normal working temperature. The gearbox drain
plug on the V-1000 models is fitted to the lower edge of the end
cover. On all other models the drain plug is in the casing base.

Replace both drain plugs and refill the gearbox with 0.6 Itr
{1.26/1.05 US/Imp pts) for V-1000 models and 0.751 Itr (1.78/
1.33 US/Imp pts) for all other models.

The rear bevel box on all models has a capacity of 0.250 Itr
(8.4/7.04 US/Imp 1l 0z). A mixture of MP SAE 90 or EP 90
gear oil should be made up to this amount with 20 c¢ (% o02)
of Molykote type A or 8 molybdenum disulphide transmission
additive.

Battery connections

3 Disconnect the negative battery lead followed by the
positive lead. Clean the terminals and the leads tharoughly
with wire wool or emery paper. Refit and tighten the leads,
Apply a coating of petroleum jelly to the two terminals
covering all the exposed metal, to pravent further corrosion.

Air filter

4 The air filter oloment should be renewed at this service
interval regardless of its condition. Removal is described in the
Section on filter cleaning under the 4,000 mile service heading.

Spark plugs

5 Itis recommended that the spark plugs are renewed at
approximately 6,000 mile intervals. Although a spark plug may
give good service after this mileage peak sfficiency will have
been lost. Refér to Chapter 4 specifications for the correct plug
tm.

Nine monthly or every 9,000 miles

Complete all the previously listed tasks and then camry out
the following operstion:

Oil filter cleaning

1 At 9,000 miles approximately, or 8t every fifth oil change,
the oil filter screen should be removed and cleaned and the oil
filter element, where fitted, renewed. After draining the oil in
the normal way undo the sump retaining screws and lift the
sump away. If cere is taken, the sump gasket can often be
reused. Unscrew the oil filter cartridge and discard it. Remove
the centre screw from the cil filter screen, after bending down
the ear of the locking plate. Displace the screen and wash it
thoroughly in petrol. Allow the screen to dry before refitting.
Fit a new filtor cartridge and replace the sump. During this
service operation the sump itself should be cleaned thoroughly.

Yearly or every 12,000 miles

The yearly maintenance schedule constitutes 8 minor over-
haul and in addition to all the preceding maintenance tasks the
following should be carried out: -

1 Check the condition of the reer brake linings as described in
Chapter 6, Section 13,

2 Remove, inspect and regrease the wheel besrings, Refer to
Chaptor 6, Section 10,

3 Relubricate the steering head bearings. See Chapter 5,
Section 5,

Front fork oil change

4 The lubricating oil in each front fork leg should be drained
and replanished. Place the machine on the centre stand and
remove the socket screw from the centre of each fork top bolt.
Place blocks below the angine so that the front wheel is clear
of the ground and remove the two top bolts. Unscrew the drain
plug at the lower rear of each fork leg and allow the oil to
drain. Replace the drain plugs and refill each fork leg with the
correct quantity of Dexron {B) Automatic Transmission Fluid
or equivalent.

Quantity per leg:

Model Fork leg capacity (each)
750S and 850T 50 cc (1.7/1.4 US/Imp fl 0z)
85073 60 cc (2.0/1.7 US/Imp fl oz}
75083 and V-1000 70 cc {2.7/2.0 US/Imp fl 02}
Le Mans 120 cc (4.0/3.4 US/Imp 1l oz}

After filling, refit the top bolts, lower the front wheel onto
the ground and fit the damper retdining socket bolts.

Additional routine maintenance

1 Brake pads: examination and replacement

The rate of brake pad wear is dependent on the conditions
under which the machine operates, weight carried and the style
of riding, consequently it is difficult to advise on specific
ingpection intervals, Whatever inspection interval is chosen,
bear in mind that the rate of wear will not be constant,

Prise the fluted cover off the top of each caliper and check
the width of each pad. If any pad has worn to less than 6 mm
{0.2362 in) both pads in that set must be renewed.

The pads may be removed without detaching either the
wheel or caliper, as follows:

Depress one end of the pad pin retaining spring and withdraw
the freed pin. Remove the spring and the second long pin and
then lift the tapered pin out of position in the pads. The pads
may be displaced one a1 a time. Siot the new set of pads into
place, if necessary pushing the pistons back into the caliper
halves to gain the added clearance. Refit the pins by reversing
the dismantling procedure,

2 Clutch adjustment

In common with brake pad wear, clutch wear and the
resultant necessary adjustment depends on operating conditions
and the style of riding. Adjust the clutch, when necessary, as
follows:

Rotate the adjuster wheel on the handlebar control until
the free play measured between the lever angl lever stock is
approximately 4 mm (5/32 in). There must always be some
free play in the cable or the clutch pushrod will bind, causing
premature wear. In addition, the clutch plates may slip due to
the slight amount of lift imparted. If the required latitude of
adjustment is not available at the handlebar control lever, use
the adjuster at the lower end of the cable, after loosening the
locknut.

3 Control cable lubrication

Use motor oil or an all-purpose oil to lubricate the control
cables. A good method for lubricating the cables is shown in
the accompanying illustration, using a plasticing funnel, This
method has a disadvantage in that the cables usually need
removing from the machine. An hydraulic cable oiler which
pressurises the lubricant, overcomes this problem. Do not
lubricate nylon lined cables as the oil will cause the nylon
to swell, thereby causing total cable seizure.
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Working conditions and tools

When 8 major overhaul is contemplated, it is important that
a clean, woll-lit working space is available, equipped with a
workbench and vice, and with space for laying out or storing the
dismantled assemblies in an orderly manner where they are
unlikely to be disturbed. The use of a good workshop will give
the satisfaction of work done it comfort and without haste,
whare there is little chence of the machine being dismantied
and reassembled in anything other than clean surroundings.
Unfortunately, these ideal working conditions are not always
practicable and under these latter circumstances when impro-
visstion is called for, extra care and time will be needed,

The other essential requirement is a comprehensive set of
good quality tools. Quality is of prime importance since chesp
tools will prove expansive in the long run if they slip or break
and demage the components to which they are applied. A good
quality tool will last o long time, and more than justify the cost,
The basis of any tool kit is a set of open-ended spanners, which
can be used on almost any part of the machine to which there is
reasonsble access. A sat of ring spanners makes a useful addition,
since they can be used on nuts that are very tight or where
access is restricted. Where the cost has to be kept within reason-
able bounds, 8 compromise can be effected with a set of combin-
ation spanners - open-endod at one end and having a ring of the
same size on the other end. Socket spanners may also be consid-
ered a good investmont, o basic 3/8 or % inch square drive kit
compriging a ratchet handie and a small number of socket heads,
if money is limited. Additional sockets can be purchased, as and
whan they are required. Provided they are slim in profile, sockets
will reach nuts or bolts that are deeply recessed. When purchasing
spanners of any kind, make sure the correct size standard is
purchased. Almost all machines manutfactured outside the
UK and USA have metric nuts and bolts, whilst those produced
in Britain have BSF or BSW sizes. The standard used in the USA
is AF, which is also found on some of the later British machines.,
Other tools that should be included in the kit are a range of
crosshead screwdrivers, 8 pair of pliers and 3 hammer.

When considering the purchase of tools, it should be remem-
bered that by carrying out the work oneself, a large proportion
of the normal repair cost, made up by labour charges, will be
saved. The economy made ‘on even a minor overhaul will go a
long way towards the improvement of a tool kit,

In addition to the basic tool kit, certain additional tools can
prove invaluable when they are close to hand, to help speed up a
multitude of repetitive jobs. For example, an impact screwdriver
will ease the removal of screws that have been tightened by 8
similar tool, during assembly, without risk of damaging the screw

heads. And, of course, it can be used again to retighten the
screws, 10 ensure an o1l or airtight seal results. Circlip pliers
have their uses too, since gear pinions, shafts and similar com-
ponents are frequently retained by circlips that are not too
easily displaced by a screwdriver, There are two types of circlip
pliers, one for internal and one for external circlips. They may
also have straight or right-angled jaws.

One of the most useful of all tools is the torque wrench, a
form of spanner that can be adjusted to slip when a measured
amount of force is applied to any bolt or nut. Torque wrench
sottings are given in almost every modern workshop or service
manual, where the extent to which a complex component, such
as a cylinder head, can be tightened without fear of distortion or
leakage. The tightening of bearing caps is yet another example.
Overtightening will stretch or even break bom,‘nem;itating
extra work to extract the broken portions.

As may be expected, the more sophisticated the machine, the
greater is the number of tools likely to be required if it is to be
kept in first class condition by the home mechanic. Unfortun-
ately, there are certain jobs which cannot be accomplished
successfully without the correct equipment and although there
is invariably a specialist who will undertake the work for a fee,
the home mechanic will have to dig more deeply in his pockets
for the purchase of similar equipment if he doas not wish to
employ the service of others, Here 8 word of caution is necessary,
since some of these jobs are best left to the expert, Although an
electrical multimeter of the Avo type will prove helpful in
tracing electrical faults, in inexperienced hands it may irrevoc-
ably damage some of the electrical components if a test current
is passed through them in the wrong direction. This can apply
to the synchronisation of twin or multiple carburettors too,
where a certain amount of expertise is needed when setting
them up with vacuum gauges. These are, however, exceptions.
Some instruments, such as 8 strobe lamp, are virtually essential
when checking the timing of a machine powered by a CDI
ignition system. In short, do not purchase any of these special
items unless you have the experience to use them correctly.

Although this manual shows how components ¢an be
removed and replaced without the use of special service tools
{unless absolutely essential), it is worthwhile giving consideration
to the purchase of the more commonly used tools if the machine
is regarded as a long term purchase. Whilst the alternative
methods suggested will remove and replace parts without risk
of damage, the use of the specisl tools recommended and sold
by the manufacturer will invoriably sove time.



Recommended lubricants

Component AGIP product Alternstive grade
ENGINE .. .. . .« .. SINT 2000 SAE 10W/50 10W/50 or 20W/50
GEARBOX .. .. .. .. .. F.1 Rotra MP SAE 90 Hypoy SAE 90
TORQUE CONVERTER .. .. .. Dexron ® F.1 ATF Dexron ® ATF
REARBEVELDRIVE .. .. .. F.1 Rotra MP SAE 90 and Hypoy SAE 90
Molykote Type A
TELESCOPIC FORK we e . Dexron ® F.1 ATF Dexron (B ATF
DISCBRAKES .. .. .. .. DOT3({usa) J1703 hydraulic fluid

Moto Guzzi recommend the use of AGIP lubricants for all applications on their machines. AGIP, however, is not swailable in the UK
or the USA and ss such a good quality brand of the equivalent commect grade may be substituted.

Maintenance and capacities data

Matric Imp us

Engine oil:
7508, 850T and 75053 ... i o 3561tr 6.0 pt 73 pt
All others - e 3.0 Itr 5.28 pt 6.34 pt
Gearbox oil:
V-1000 ... .- 0.600 Itr 1.05 pt 126 pt
All others 0.750 Itr 1.33pt 1.76 pt
Torque converter fluid ... 1517 Itr 2.6-3.0pt 3.1736pt
Rear bevel drive oil v s 0.250 Itr 7.04 fl oz B4floz
Front fork oil:
7508 and B5OT ... 50 cc 14floz 1.7floz
85073 ... v ove - 60 cc 1.7 floz 20 floz
75083 and V- 1000 i 70 cc 20 floz 2.7floz
Le Mans ... o 120c¢c 34floz 40 floz
Tappet clearences (COLD) s s 0.22 mm (0.00085 in) all valves
Spark plug gap:

Standard plug = s = 0.6 mm {0023 in)

High spoed plug 0.5 mm {0.019 in)
Contact breaker gap:

850T .. i e 0.42-0.48 mm (0.018-0.018 In)

All other models ... - 0.370.43 mm (0.014-0.017 in)

Front Rear*

Tyre pressures:
750S, $3, 85073 and Le Mans .. we e e e e 29psi(3kgem?) 33psi (2.3 kg cle
B850T .. se e e e e me e em 26 psi(18kgem?2) 33 psi (2.3 kg cm ;
V1000 wh. ve e e e e e e e 30 psi (2.1 kg em?2) 34 psi (24 kg

* Add 3 psi (0.2 kg cmz) when carrying pillion passenger.
Add 3 psi (0.2 kg cm?) to both tyres when travelling at 8 continuous high speed.
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Specifications

V-1000 model

Engine

Type Air cooled, 90° V-twin four stroke

Bore 88 mm {3.46 in)

Stroke ... 78 mm (3.07 in)

Capacity ... i 948.8 cc (57.9cuin)

Compression ratio . e 92:1

bhp (SAE) s 71 @ 6,500 rpm

Direction oi tomlon

Valve cleum Iongna ooldl
Intet
Exhaust ... vi

Valve timing

Inlet opens

Inlet closas
Exhaust opens
Exhaust closes ... G P

Clockwise, viewed from front

0.22 mm {0.009 in)
0.22 mm (0.009 in)

20° BTDC
62° ABDC
52° BBDC
20° ATDC

Note: Timing is set with valve clearances adjusted to 0.5 mm (0.020 in)
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Valves
Seot angle
Inlet:

head diameter

stem diameter
E xhaust:

head diameter

stem diameter
Valve guide inside diameter
Valve guide/stem clearance:

inlet ;

exhaust
Valve guide outside diameter:

inlet

exhaust
Valve guide housing inside diameter
Valve spring free length:

outer . . ‘

inner ...

Rocker arms

Bush inside diameter
Spindle outside diameter
Bush/spindle clearance ...

Camshaft
Journal diameter:
flywheel side
timing side
Housing diameter:
fiywheel side
timing side
Clearance:
flywheel side
timing side

Tappets
Guide bore diameter:
standard
1st oversize
2nd oversize ...
Tappet outside diameter
standard
1st oversize
2nd oversize ...
Ciesrance

Crankshaft

Mainbearing journal outside diametar:

fiywheel side
timing side ...
Main bearing inside diameter:
flywheel side
timing side
Clearance:
flywheel side
timing side

4590 30’

408 - 41.0 mm(1 .606 - 1,614 in)
79872 -7987 mm (0.3138 - 0.3144 in)

358 -36.0 mm (1.409 - 1.417 in)
7965 - 7.980 mm {0.3136 -0.3142 in)
8.00 - 8.022 mm {0.3149-0.3158 in)

0.013 - 0.050 mm (0.0005 - 0.0019 in)
0.020 - 0.067 mm (0.0008 - 0.0022 in}

14,064 - 14,075 mm (0.5537 - 0.5541 in)
14.107 - 14.118 mm (055541 - 0.5558 in}
14,00 - 14,018 mm (0.5512 - 0.5519 in)

52,6 mm {2.07 in)
44,7 mm {1,770 in)

15.032 - 15.059 mm (0.5918 - 0.5929 in)
14 982 - 14,994 mm (05899 - 0.5903 in)
0.038 - 0.076 mm {0.0015 - 0.003 in)

31,984 - 32.000 mm (1.2592 - 1,2598 in)
46.984 - 47.00 mm (1.849 - 1.850 in)

32.025 - 32.050 mm (12607 - 12623 in)
47,025 -47.050 mm (18511 - 1.8529 in)

0.025 - 0.066 mm (0.001 - 0.0035 in)
0.025 - 0.066 mm (0.001 - 0.0035 in)

22.021 -22.00 mm (0.8669 - 08661 in}
22.071 - 22,050 mm (0.8689 - 0.8681 in)
22121 -22.100 mm (08709 - 08700 in)

21.996 - 21,978 mm {0.8659 - 08652 in)
22.046 - 22.028 mm {0.8679 - 0.8672 in})
22.096 - 22.018 mm {0.8699 - 0.8668 in}
0.004 - 0.043 mm (0.0015- 0.0016 in)

53970 -53.931 mm {2.1248 -2.1233 in)
37.975 - 37.959 mm (1.4951 - 1.4944 in)

54.000 - 54.019 mm (2.1260 - 2.1287 in)
38.000 - 38.016 mm (1.4961 - 14967 in)

0.030 - 0.068 mm (0.0011 -0.0027 in)
0.025 - 0.057 mm (0.0010 - 0.0022 in)

Note: Main bearings are available in three oversizes of 0.20 mm {0.0079 in) increments

Big end journal diameter:
standard class A
standard class B

44 008 - 44.014 mm (1.7325 - 1,7328 in)
44,014 - 44,020 mm (1,7328 - 1.7330 in)

Note: On original assembly the big-end journals are selgctively matched with two classes of big end bearing. Class A marked white is
matched with Class B crankshaft marked white. Class B bearings marked blue on the connecting rod are matched with Class A crankshaft,
marked blue. When the crankshaft requires re-grinding three bearing oversizes are available.

Bigend bearing
1st oversize
2nd oversize ...
3rd oversize ...

0.254 mm (0.010 in})
0.508 mm (0.020 in)
0.762 mm (0.030 in)
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Big-end bearing clearance
Big-end axisl float
Small end bearing

Small end bush diameter
Gudgeon pin diameter ..,

Cylinder barrel diameter
Class A ...
Class B

Note: Cylinders are selectively matched to pistons of same class on original assembly. On subsequent rebore, two oversizes of piston are

available.

Pistons and rings
Piston outside diameter:
Class A v
Class B
Piston oversize:
1st oversize ...
2nd oversize ...
Ring end gap:
compression rings ... asie
oll control ring v
Side clearance:
top ring
2nd ring
3rd ring
oil control ring

BSOT 85073 and 850 California models
ngm

Stroke ...

Capacity ... Wi

Compression ratio

bhp (SAE)

Direction of rotation

Valve dmm (onglno eoldl
inlet
Exhaust

Valve timing

Inlet opens

inlet closes
Exhaust opens ... s
Exhaust closes

Note: Timing is set with valve clearances adjusted to 1.5 mm (0.060 in)

Exhaust:

head dismetsr

stem diameter
Valve guide inside tilmnur
Valve guide/stem clearsnce:

inlet

exhaust. i
Valve guide outside dnmmr

inlot

exhaust .
Valve guide homng imicb dhmﬂ:er a

0.050 - 0.085 mm (0.002 - 0.0032 in)
0.030 - 0.040 mm (0.0011 -0.0015 in)

22.025 - 22.045 mm (0.8670 - 0.8767 in)
22.00 - 22,004 mm (0.8661 - 0.8663 in)
0.021 -0.045 mm (0.0008 -0.0017 in}

88.00 - 88.009 mm (3.4645 - 3.4649 in)
88.009 -88.018 mm (3.4649 - 3.4652 in)

87933 .87.942 mm (3.4619 - 3.4622 in)
87942 -87.951 mm (3.4622 - 3.4626 in)

0.40 mm {0.0157 in)
0.60 mm (0.032 in)

030 -0.45mm {0.0118 - 0.018 in)
0.25 -0.40 mm (0.010 - 0.015 in)

0.030 -0.062 mm (0.0011 -0.0024 in)
0.030 -0.062 mm (0.0011 -0.0024 in}
0.030 - 0.062 mm {0.0011 - 0.0024 in)
0.026 - 0.040 mm (0.0010 - 0.0015 in)

Air cooled, 90° V-twin four stroke
83 mm {3.267 in)

78 mm (3.070in)

844 cc (61.49 cu in}

95:1

68.5 ® 7,000 rpm

Clockwise, viewed from front

0.22 mm (0.009 in)
0.22 mm (0.008 in)

20° BTDC
52° ABDC
52° BBDC
20° ATOC

45° 30

408 -41.0 mm (1.606 - 1.614 in)
7.972-7987 mm {0.3136 -03144in)

358 -36.0mm (1.409 - 1417 in)
79665 - 7.980 mm {0.3136 -0.3142 in)
8.000 - 8.022 mm (0.3149 - 0.3158 in)

0.013 - 0.050 mm (0.0006 - 0.0019 in)
0.020 - 0.057 mm (0.0008 - 0.0022 in)

14,0684 - 14.0756 mm {0.5637 - 05541 in)
14,107 - 14.118 mm (085541 - 0.5658 in)
14.000 - 14.018 mm (0.5612 - 0.6519 in)
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\hhlmring free length

outer .
inner ..

Rocker arms
Bush inside diameter

Spindle outside diameu} '
Bush/spindle clearance ...

Camshaft
Journal dismeter:
flywheel side
timing side
Housing diameter:
flywheel side
timing side
Cleatance:
flywheel side
timing side

Toppets
Guide bore diameter:
standard
13t oversize
2nd oversize ...
Tappet dismeter:
standard
1st oversize ...
2nd oversize ...
Clearonce

Crankshaft

Moin bearing journal diameter:

flywheel side
timing side

Main bearing inside dnamuter

flywheel side
timing side
Clearance:
{lywheel side
timing side

526 mm (2,07 in)
447 mm {1,779 in)

15.032 - 16.069 mm (0.5918 - 0.6928 in)
14,982 - 14 994 mm (05899 . 0.5903 in)
0.038 - 0.079 mm (0.0015 -0.003 in)

31.984 - 32.000 mm (1.2692 - 1.2598 in)
46.984 - 47.000 mm (1814 - 1850 in)

32,026 - 32.050 mm (1.2607 - 1.2623 in)
47.025-47,050 mm (18511 - 18629 in)

0.025 - 0.066 mm (0.001 - 0.0035 in)
0.025 - 0.066 mm (0.001 - 0.0035 in}

22,021 - 22,000 mm (0.8669 - 0.8661 in)
22.071 - 22,050 mm (08689 - 0.8681 in)
22.121 -22.100 mm (0.8708 -08700 in)

21996 - 21,878 mm (0.8695 - 0.8652 in)
22.046 -22.028 mm (08679 - 08672 in)
22.096 - 22.018 mm (08699 - 0.8668 in)
0.004 - 0.043 mm (0.0015 - 0.0016 in)

53970 -53.931 mm (2.1248 -2.1233 in)
37.975 -37.969 mm (1.4951 - 1,.4944 in)

54.000 - 54.019 mm (2.1260 - 2.1267 in)
38.000 - 38,016 mm (1.4961 - 14987 in)

0.030 - 0.068 mm (0.0011 - 0.0027 in)
0.025 - 0.057 mm (0.0010 - 0.0022 in)

Note: Main bearings are available in three oversizes of 0.20 mm {0.0079 in) increments

Big-end journal diamaeter:

Class A
Class B

44 008 - 44,014 mm {1.7325 - 1.7328 in}
44,014 - 44,020 mm {1.7328 - 1.7330 In)

Note: On original assembly the big-end bearings ere selectively matched with two classes of journal sizes. Class A marked white is
matched with class B crankshaft, marked white. Class B bearings marked blue on the connecting rod are matched with class A crankshaft,
marked biue. When the crankshaft requires re-grinding three bearing oversizes are avsilable.

Bigend bearing:
1st oversize
2nd oversize ...
3rd oversize ...

Bigend bearing clearance
Bigend axial float

Small end bearing
Small end bush diameter

Gudgeon pin diameter ...

Clearance

Cylinder barrel diameter

Class A
Closs B
Class C

0.254 mm (0.010 in)
0508 mm (0.020in)
0.762 mm (0.030 in)

0.030 - 0.064 mm (0,0011 -0.0021 in)
0.030 - 0,040 mm (0.0011 - 0.0015 in)

22.025 - 22.045 mm (0.8670 - 0.8767 in)
22.000 - 22.004 mm (0.8661 - 0.8663 in)
0.021 - 0.045 mm (0.0008 - 0.0017 in)

83.000 -83.006 mm (3.2670 - 3.2679 in)
83,006 -83,012 mm (3.2679 - 3,2681 in)
83.012 -83.018 mm (3.2681 - 3.2684 in)

Note: Cylinders are selectively matched on original assembly with pistons of same class. Because the cylinder bore is chrome plsted no

subsequent rebore is possible
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Pistons and rings
Piston outside diameter
Class A
Class B
Class C
Ring end gap:
compression rings
oil control ring

Side clearance:
compression rings
oil control ring

850 Le Mans model
Engine

Type s
Bore

Stroke

Capacity ... i
Compression rano

bhp (SAE)

Max rpm ...

Direction of rotatlon

82.968 -82.974 mm (3.2664 - 3.2668 in)
82974 -82.980 mm (32668 - 32669 in)
82980 - 82986 mm (3.2669 - 3.2671 in)

0.30 - 0.45 mm (0.0118 - 0.0180 in)
0.25 -0.40 mm (0.010 -0.0150 in)

0.030 - 0.062 mm (0.0011 -0.0024 in)
0.025 - 0.040 mm (0.0010 - 0.0015 in)

Air cooled 90° V-twin four stroke
83 mm (3.267 in)

78 mm (3.070 in)

844 cc (51.49 in)

102:1

80 @ 7,300 rpm

Clockwise, viewed from front

Note: All data, except for the following, is as given for 850T, T3 and California models

Cylinder barrel diameter

Class A
Class B

Note: Cylinders are selectively matched to piston of same class on original assembly. On subsequent rebore two oversizes of piston are

available

Pistons and rings

Piston diameter:
Class A
Class B

Piston oversizo:
1st oversize ...
2nd owersize ...

7508 and 750S3 models

Engine

Type

Bore

Stroke

Capacity .
Compression ratio
bhp (SAE)

Direction of rotation

Note: All data, except for the following, is as for 850T and T3 modals

Valve timing
Inlet opens

Inlet closes o
Exhaust opens
Exhaust closes

Cylinder barrel diameter
Class A

Class B

Class C

Pistons and rings
Piston diameter
Class A
Class B
Class C

83.000 -83.009 mm (3.2677 - 3.2680in)
83.009 -83.018 mm (3.2680 - 3.2684 in)

82.936 -82.945 mm (3.2651 - 32655 in)
82945 .82.954 mm (3,2655 - 32660 in)

0.40 mm (0.0157 in)
0.60 mm (0023 in)

Air cooled 90 V-twin, four stroke
825 mm (3.247 in)

70.0 mm (2,756 in)

748 4 cc (45.66 cu in)

98 :1

70 @ 7,000 pm

Clockwise, viewed from front

40° BTDC
70° ABDC
63° BBDC
29° ATDC

82.500 -82.506 mm (3.2480 - 3.2482 in)
82,506 - 82.512 mm (32482 - 32484 in)
82512 -82.516 mm (3.2484 - 3.2486 in)

82.458 -82.464 mm (3.2463 - 3.24665 in)
82.464 - 82,470 mm (3.2465 - 3.2467 in)
82.470 - 82.476 mm {3.2467 - 3.2469 in)
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1 Gsnaersl description

4 Removing the engine/gearbox unit from the frame

The engines fitted to all the Mato Guzzi models coverad in
1hig menuat are of similar configuration and basic design and
share many identical components, The engine is a 90° V-twin
mounted in line with the frame, so that the angled cylinders are
positioned in the direct air flow for efficient cooling. To aid this
od meintain lightness, all major castings are in aluminium dlloy.
The crankshaft is a one-piece unit supported on plain bearings
st the front and rear. Both bearings are one-piece components
lamgral with their cast aluminium housings. The H section
tonnecting 1ods hoave split big ends with detachable shell
baarings, the connecting rods being supported on 3 single
jomal.

Asinge camshaft driven by chain from, and mounted above
the crankshaft, operates the volves via steel cup-type followors
ond aluminium pushrods. The camshaft incorporates the
uchometer drive gear and the contact breaker cam drive gear at
the front and roar respectively,

On V-1000 models, the aluminium cylhinder barrels are fitted
wih steel Liners, which may be over bored. All other models
have chromedl-plated bores which extend considerably the
sxpected bore life, but which must be renewad when wear
becomes excessive. Overboring is not possible.

Lubrication is provided by a helical gear oil pump driven by
the camshaft chain. Oil is picked up from the sump via a mesh
fitter and is supplied under pressure to all the working parts of
the engine, after passing through a cartridge type filter {not
7805 and 850T models). The oil is returned to the sump by

gravity.

2 Operations with engine unit in the frame

1 Itis only necessary 1o remowve the engine from the frame if
the crankshatft or main bearings require attention.

2 Most other work may be undertaken fairly easily with the
engine still in the frame.

3 Since remaving the engine, which is heavy, requires partial
dsmantling ol the rear drive and suspension, it is advantageous
to do all such work with the engine in situ. If, however a major
overhaul is to be undertaken when a large number of compo-
nents must be detached, removol of the engine/gearbox unit will
sid accessibility and general ease of working.

4 The following components may be removed with the engine
in place:

Cvlinder heads, barrels and pistons
Connecting rods and big-end bearings.
Camshaft

Altemator

O pump

3 Method of engine/gearbox removal

Unlike most motorcycles, the engine fitted to the Moto Guazzi
connot be lifted from the frame in the normal manner. Due to

the configuration of the cylinders and to the close proximity of
the engine/gearbox assembly to the frame tubes, it is necessary

to lift the frame up and off the engine/gearbox unit, the latter
sssembly remaining on the ground supported by the sub-frame and
rear stand. This can be accomplished after detaching the sub-frame
from the main frame and removing the rear suspension swinging
arm. In addition, all components interconnecting the engine

with the frame must be detached or disconnected in the normal
way. The engine and gearbox can be removed only as a unit and
not as individual components,

1 Place the machine an the centre stand so thal it is supported
securely on level ground. Position a suitable container of more
than 3.5 litres 17.3/6.0 US/Imp pints} capacity below the engine
and remove the drain plug from the rear wall of the sump. If
work is to be carried out on the gearbox, this too should be
drained. The gearbox has a capacity of 0.6 litres (1.44/1.05
US/Imp pints). In both cases, oil drainage wall be accelerated if
the engine has been allowed to reach full warking temperature
first; the oil will be thinner and so flow more readily.

2 On V-1000 models the torque converter hydraulic fluid must
be drained from tho system. Remove the left-hand frame side
cover 1o gain access to the fluid tank. The cover is located by
hooks at the upper edge and by a push fit projection at the base.
Unscrew the lower banjo balt from the fluid reservoir and allow
the fluid to drain from the reservoir and pipe. Note the filter
screen incorporated in the banjo bolt. Detach the hydraulic
fluid return pipe from the underside of the bell housing. Drain
also the fluid in the 0il cooler by detaching the lower of the two
pipes on the right-hand side of the gearbox. The pipe union is
secured by a domed nut.

3 On all touring models the panniers and pannier crashbars
must be removed 10 gain access during further dismantling.
Removal of the handlebar screen is also recommended, to
prevent accidental domage 1o this component during frame
lifung operations. The removal of these ancillaries is quite
straightforward, all being secured by brackets and bolts.

4 Raise the dualseot so that it is held in the upper-most
position by the support rod provided, and lift out the tool tray.
Remove the frame side covers, cach of which is retained by hooks
at the upper edge and by a push fit projection passing into a
frame mounted grommet at the base. Unclip the bottery retain-
ing strap and detach both main leads from the battery terminals,
The bettery is very heavy and is 8 tight fit between the frame
members and adjacent cycle parts. Due to this removal can be
dilficult. The battery must be tilted to effect removal. DO NOT
allow battery acid to spill onto the frame or other components.
5 Detach the strop securing the rear of the petrol tank to the
frame. Ensure that both petrol taps are closed and then discon-
noct the petrol feed pipes at the top unions. The pipes are
retained either by screw clips or by spring clips. On models fitted
with the electro-valve tap, disconnect the wireé running to the
solenoid body, integral with the tap. V-1000 models utilise a
fuel lavel sensor which is screwed into the underside of the
petrol tank, The sensor wire must be disconnected; it is a push
fit,

Drainage of the petrol is not strictly necessary, although it
will reduce overall tank weight and so facilitate removal. The
tank may be lifted rearwards and awoy from the machine to
clear the two front mounting bolts which pass into either side
of the steering head lug. Note the mounting rubbers.

68 Loosen the clamps which hold the left-hand exhaust pipe
and silencer at the connections with the H section balance pipe.

Pull the silencer from position after removing the single silencer
support bolt. Each exhaust pipe is retained at the exhaust port
by a finned flange, secured on the cylinder head by two studs
and nuts. The flange pulls down on to a split ring collar, which
holds the pipe in place. Remove the two nuts from the left-hand
flange and then pull the exhaust pipe from position on the
cylinder head and balance pipe. The right-hand exhaust system
components, together with the balance pipe, may be detached
as a unit after removing the flange and silencer mounting boit.
Le Mans exhaust pipgs are one-piace, having a non detachable
balance pipe. Remove the two pipe. Remove the two pipes as

a unit.
7 Remove the two screws which hold each carburettor top in

place. Pull out each throttie valve assembly and carburettor top
by grasping the control cable. Displace the return springs, dis-

connect the throttle valves from their respective cables and slide
the carburettor caps from position. Refit the throttle valves and

carburettor tops to their respective carburettors to prevent
accidental interchanging of the matched parts. Temporarily, tie
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the throttle cables to some convenient part of the frame to
prevent snagging during further dismantling operations. Where
cable controlied choke assemblies are utilised, remove the screw
holding each assembly in position and pull the units from the
carburettors, complete with cables. Detach the control lever
assembly from the left-hand rocker box, where it is retained by a
single socket screw,

8 Disconnect the interconnected petrol feed pipes from each
carburettor by removing the single screw passing through the
unions. Removal of the unions gives access to the filter screens.
These should be removed now, to prevent loss. The carburettors
are then free to be dotached. On all models using an air filter,
carburettor removal is sccomplished most easily by detaching
each inlet stub at the cylinder head and pulling the stubs comp-
lete with carburettors from the rubber intake duct. If required,
the carburettors may be detached from the stubs by loosening
the clamps. Each stub is retsined by three socket screws passing
through a flange. Note that the lower screw also retains the HT
lead guide clip.

9 Where fitted, the air filter duct is retained on the breather
box by a strap srrangement consisting of two steel strips and two
long springs. Unhook the springs and pull the duct from position.
Disconnect the four pipes leading to the breather box. All four
pipes are a push fit on the individual unions. The breather box
and air filter element may be removed after unscrewing the
single nut at the forward end of the air filter box. Removal of
the air filter box itself is not possible until the frame has been
lifted from the engine. This is due to the limited clearance
between the engine and adjacent frame tubes.

10 Remove the alternator cover from the extremea front of the
engine. The cover is retained by four screws. Disconnect the
push fit leads from the slternator stator and free the wiring
grommet from the casing. Temporarily refit the cover, to protect
the siternator. Disconnect the following wires at the components
listed:

OVl pressure switch

Neutrsl indicator switch (not V-1000 modei)
Side stand perking switch (V-1000 models only)
Starter motor solenoid

Contact breeker to coil leads

11 Apply the handieber clutch lever and, using a wooden lever
between the frame tube and clutch operating arm, {at the gear-
box) detach the clutch control cable. A safety switch is inter-
connected with the clutch cable close to the abutment on the
gaarbox. The switch allows engine starting only when the clutch
is disengaged. Prise the rubber boot away from the switch and
detach the two push fit leads. Free the clutch cable from the
gearbox abutment.

12 Disconnect the spesdometer drive cable from the gearbox

4.1 Remove filler plug and drain plug snd allow oil to drain

and the tachometer drive cable {where utilised) from the front
of the timing cover. Both cables are retained by knurled rings.
Note that the small crimped olive fitted to each cable end below
the knurled ring is often loose, and so easily lost if care is not
exercised.

13 On touring models the footboards should be removed. Each
is retained by two pivot bolts, which have a nut and locknut.

14 Remove the clevis pin and split pin from both the gearchange
link rod and resr brake operating rod (disc brake only). On
touring modeis the shorter link rod should be disconnected.
Removal of the operating levers is not strictly necessary but may
improve working room. On machines fitted with a drum rear
brake, the brake pedal should be removed from the splined pivot
shaft. The pedal is secured by a pinch bolt.

15 Pull the push fit breather tube from the union immediately
above the starter motor {not V-1000 models). Remove the nut
and bolt which secures the lower flange of the starter motor to
the engine casing. Support the weight of the starter motor,
unscrew the upper bolt and lift the starter motor to the rear and
clear of the machine.

16 Remove the seven screws which secure the battery carrier
plate to the gearbox and frame, and lift out the plate. Note that
the rear left-hand bolt secures the battery earth strap.

17 The rear wheel and the swinging arm must now be removed
to allow disconnoction of the final drive shaft from the gearbox
output shaft. Refer to Chapter 5, Section B for the relevant
details.

18 Place a3 nunmiber of wooden blocks below the front of the
engine sump $o that the weight of the engine is just taken,
Remove the two socket screws and nuts which clamp together
the lower ends of the front frame down tubes and the forward
end of the two subframe tubes. On touring models these screws
8ls0 secure the lower ends of the creshbers. The crashbars can be
removed sfter unscrewing the upper securing bolts. Remove the
aut from the front engine mounting bolt and carefully drive the
bolt from position. Care should be taken not to damage the
threads. On all but touring models the side stand is also secured
by this bolt.

19 The sub frame - attached to the engine - is now free from the
main frame, which can be lifted up from the rear and wheeled
away on the front wheel. It is recommended that two assistants
be at hand during this operation, one of which can steer the
frame via the handiebers, the other to steady the engine/
gearbox unit.

20 Once the frame has been lifted away, the sub frame may be
detached by removal of the single bolt which passes through the
two frame tube lugs and the gearbox mounting lug. Take care
when removing the sub frame that the rear stand does not
retract suddenly and catch the unwesry individual across the
knuckles.

4.4 Detach strap and terminal and lift battery away
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456e Loou all exhaus‘t clps and ...

4.8a Dlsconrim carburettor feed pi;n

4.7b Detach choke con_t;m from rocker mf



4.8b Remove carburettors completa with inlet stubs

4.10b Disconnect oil pressure switch lead and ... 4.10c ... neutrsl indicator lesds



F ]

4.12a Unscrew tachometer ciblg fc;ﬂovn-d by ...

i2

4.12b ... speedometer cable at gearbox 4.12c Do not loose the small olive



4.! 4. Remove clevis pin to separate gearchange link rod

A

4.18 Crashbars held at top by two bolts 4.19 Lift frame from engine with great care
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§ Dismantling the engine/gearbox: general

1 Betore commencing work on the engine, the external

surfaces must be cleaned thoroughly. A motor cycle engine has
wry little protection from road dirt which will sooner or later
find its way into the dismantled engine if this simple pre-

cution is not observed.

2 One of the proprietary engine cleaning compounds such as
Gunk or Jizer can be used to good effect, especially if the com-
pound is allowed to penetrate the film of oil and grease before
it is washed away. When washing down, make sure that water
cannot enter the carburettors or the electrical system, particu-
larty if these ports are now more oxposed.

3 Never use force to remove any stubborn part, unless mention
is macle of this requirement in the text. There is invariably

good reason why a part is difficult to remove, often because the
dismantling aperation has been tackled in the wrong sequence.

6 Separating the engine from the gearbox

1 The gearbox, which is retained on the rear of the engine by
radially disposed nuts and studs, con be separated from the
engine as 8 complete unit after removing these nuts,

2 On V-1000 models, it is ESSENTIAL that the engine/gearbox
assembly is placed on the workbench, front end downwards with
the crankshaft approximately vertical, before separation is
accomplished. If this precaution is not observed, the fluid
contained within the torque converter will spill out as the gear-
box input shaft boss leaves the centre ot the converter casing.

3 After separation, the torque converter fluid must be drained.
The simplest method is to lift up and tip the engine unit,
sulficiently to allow all the fluid to drain away. Alternatively, 3
small syphon pump can be used. A bicyclo pump with the leather
plunger cap inverted also makes a useful tool. After removing the
fluid, place a cover over the torque converter orifice, 10 prevent
the ingress of foreign matter.

7 Dismantling the engine: removing the cylinder heads,
cylinder barrels m_-ud pistons

1 Each cylinder barrel/head assembly should be dismantied
individually and the components stored separately, 1o prevent
inadvertent interchanging of the matched parts. In addition,
parts should be marked clearly so that they may be refitted in
their original positions.
2 Commence dismantling by disconnecting the rocker oil feed
pipes at the crankcase and at each cylinder head. The pipes are
interconnected by a shared banjo union at the crankcase and by
sz2parate banjo unians at the cylinder heads.
3 Unscrew the eight socket screws which retain the rocker cover
in place. Lift off the cover and remove the gasket. Remove both
spark plugs and rotate the engine so that both valves on the
cylinder in question are closed, ie, the piston is at TDC on the
compression stroke. Remove the screw locating the exhaust
rockor arm spindle in the cast bracket. Push out the spindle and
remove the rocker arm, bronze washer and coiled spring washer,
Lift out the pushrod. Repeat the procedure for the inlet valve
compongents,
4 The cylinder head is retained by six nuts; one of which is of
the socket type. Access to this nut can be gained only after
removal of the socket cap screwed into the cylinder head. Loosen
and remove the nuts and washers and lift off the rocker carrier
bracket. Each of the four rocker carrier securing studs is firted
with a small ‘O’ ring. Using a small screwdriver ease the ‘O’ rings
from position. If difficulty is encountered in removing the 'O’
rings they may be cut through, as they will have to be discarded.
The cylinder head is now free to be removed. If necessary,
a rawhide mallet may be used to break the seol between the
cylinder head and the cylinder barrel and gaskets.Take care not
to dormage the aluminium fins.

5 Separate the cylinder barrel from tha crankcase mouth, if
necessary using a rawhide mallet to break the seal. Agein take
care not 10 damage the fins. Do not use levers to displace the
cylinder barrel. Slide the cylinder barrel up slong the holding
down studs until the piston skirt is visible, but the piston rings
are still in the cylinder bore. At this stage it is worth padding
the crankcase mouth with clean rag to prevent pieces of broken-
piston ring or other foreign matter from falling into the
crankcase. Support the piston and pull the cylinder barrel clear
of the studs and piston. Remove the cylinder base gasket and
note the two ‘O’ rings one of which is fitted to the upper stud
and the other to the lower stud,

6 Before removing the piston a mark should be scribed on the
inside of the skirt to identify to which cylinder the piston belongs.
An arrow on the piston crown accompanied by the letters SCA
indicates tha front of the piston. Remove the gudgeon pin
circlips, using a pair of snipe nose pliers. The gudgeon pin may
be pushed out using a special gudgeon pin extractor tool, or
drifted out using 3 suitable soft brass drift. If the latter technique
is adoptad, the connecting rod must be supported securely
against the side thrust imposed. Failure to ensure this, may lead
10 a bent connecting rod or a damaged bigend bearing.

7 If the gudgeon pin is very tight, the piston should be heated,
using a rag soaked in boiling water, or a flat iron applied to the
piston crown. This will temporarily expand the aluminium
piston.

8 Repeat the dismantling procedure on the second cylinder
barrel/head assembly.

8 Dismantling the engine: removing the alternator

1 Remove the alternator cover which was replaced temporarily
during earlier dismantling operations. Very carefully lift the two
alternator brushes half out of their halders, securing them in this
position by offsetting the brush springs. Remove the three long
retaining scrows and pull the alternator stator from position.

2 The alternator rotor is a8 tight fit on the tapered crankshaft
end and will require drawing from position. Under no circum-
stances should levers be employed in an attempt to remove the
rotor as domage will almost certainly result. The rotor is retained
by a central socket screw which may also be used as the extractor.
Remove the bolt and insert a piece of 2% x 3/16 in rod into the
drilling in the crankshaft end. Refit the bolt and tighten it down
very slowdy until the rotor leaves the shaft. If the rotor is
reluctant to move, DO NOT continue tightening the bolt. A
smart tap on the bolt end with a hammer should relcase the
rotor.

3 Store the alternator components in a safe place, to prevent
damage.

6.1 Gearbox secured to engino by studs and bolts
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Fig. 1.1. Cylinder head and cylinder barrel - components

RH rocker cover

LH rocker cover
Gasket - 2 off

Socket screw - 16 off
RH cylindsr head

LH cylinder head
Valve guide - 4 off
Circlip - 4 off

Gasket - 2 off
Cylinder barrel snd
piston assembly - 2 off
Base gasket - 2 off
‘O’ring - 10 off
Blanking plug - 25 off
‘O’ ring - 25 off

Sleeve socket nut - 2 off
Wave wesher - 2 off
Short stud - 4 off
Longstud - 8 off
Washer - 10 off

Cylinder head nut - 10 off.

Inlet valve - 2 off
Exhsust vaive - 2 off
Washer - 4 off
Washer - 10 off
Spring seat - 4 off
Outer spring - 4 off

27
28
29
30
37
32
33
34

Inner spring - 4 off
Spring collar - 4 off
Collet set - 4 off
RH rocker arm - 2 off
LH rocker arm - 2 off
Rocker bush - 4 off
Tappet adjuster - 4 off
Locknut - 4 off
Endfloat spring - 4 off
Bronze washer - 4 off
Rocker shaft - 4 off
Locating scrow - 4 off
Spring washer - 4 off
Rocker bracket - 2 off
Hoat sink - 2 of f

RH inlet stub

LH inlet stub

Socket screw - 2 off
Plain washer - 6 off
Socket screw - 6 off
Insulating washer - 6 off
Plain washer - 6 off
Cable guide - 2 off
Grommet - 2 off

Stud - 4 off,

Choke lever bracket




7.2 Disconnect the rocker feed pipe at each cylinder head ...

BN "\fJ.'
7.38 Lift off the rocker cover

. e TR
7.3¢ ... push out the rocker spindles

} AY

7.3b Unscrew the locating bolts and ...




7.4 Prise the 'O’ rings from the long studs | 7.4 Slide cylinder head off the studs



it

. ] : . . a4
8.23 After removing centre screw insert short rod 8.2b Rotate centre screw: to push rotor off shaft taper
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9 Dismantling the engine: removing the timing cover, timing
chain and sprockets

1 Arrange the engine so that it is resting on the gearbox
mounting studs. Loosen and remove the timing cover screws
and lift the cover from position. The use of a rawhide mallet
may be required to loosen the cover from the gasket.

2 Unscrew the camshaft sprocket nut, oil pump sprocket nut
and crankshaft end nut. The latter component is of the ring
type and is secured by a special tab washer. Bend down the ears
of the washer before attempting to loosen the nut, This nut
requires a peg type spanner for removal and refitting. A suitable
tool is fabricated easily from s thick walled tube, one end of
which is relieved with a file to form four short pegs.

3 To prevent rotation when loosening these three nuts, pass a
close fitting steel rod through the small end eye of ane connect-
ing rod. Allow the rod to bear on two wooden blocks placed
across the crankcase mouth.

4 Before the cam chain is detached, rotate the engine until the
right-hand piston is at TDC on the compression stroke, Using 6
centre punch or scribe, mark the relative positions of the
distributor body and crankcase, the body and contact breaker
mounting plate and the contact breaker cam and distributor
body. This will simplify ignition timing and distributor replace-
ment.

5 The three chain sprockets must be lifted off their shafts
simultaneously, together with the camshaft drive chain. The
camshaft sprocket is a light push on the camshaft end and will
lift off with ease. The remaining sprockets however may require
careful easing from position, using short levers. Care should, of
course, be taken to ensure no damage'is done to any of the
components against which the levers bear.

6 Remove the push fit drive pin from the camshaft end boss
and prise the Woodruff key from the keyway in each of the two

other shafts. The keys are easily lost so store them in a safe place.

7 Unscrew the two bolts which secure the chain tensioner arm.
Each bolt is secured by a locking plate and is fitted with a
distance piece between the arm and the wall of the casing,

before removal as described in paragraph 4 of the preceding
Section, to aid correct positioning when refitting. Lift the
compiete distributor, from place.

2 Lift out the cam followers and mark each individual unit so
that they may be reblaced in their original positions. Detach the
camshaft bearing end plate which is retained by three screws.
Grasp the camshaft end and withdraw it, together with the end
plate.

3 Loosen and remove the oil pump retaining socket screws and
lift the oil pump from place. The oil pump is located accurately
on two dowel pins and may be held securely in place. DO NOT
use levers to displace the pump. Temporarily replace the oil
pump sprocket and nut and use the sprocket as 3 means of
purchase.

11 Dismantling the engine: removing the clutch and flywheel
(except V-1000 Convert model)

1 The clutch components are retained by eight bolts passing
through the periphery of the starter ring gear into the flywheel
face. Unscrew the eight bolts and lift off the starter ring gear.
Remove the following componants consecutively ; outer friction
plate, intermediate plain plate, inner friction plate, clutch thrust
piece, spring back plate and eight clutch springs. Because the
complete assembly is under pressure from the clutch springs, the
eight bolts must be unscrewed evenly, about one tum at 3 time,
s0 that the spring pressure is released in 8 controlied and even
manner.

2 Before removing the flywheel, note the white paint mark on
the crankshaft end boss which aligns with the TDC mark on the
flywheel. This mark was made on original assembly to ensure
ease of correct flywheel positioning with regard to crankshaft
and timing mark relationship,

3 Remove the flywheel retaining bolts after bending down the
cars of the locking plates which secure the bolts in pairs.

12 Dismantling the engine: removing the torque converter and
fiywhee! (V-1000 Convert model only)

10 Dismantling the engine: removing the distributor, camshaft
and engine oil pump

1 Loosen the two bolts which retain the distributor clamping
bracket. Remove the front bolt and swing the bracket outwards
to clear the distributor boss. The distributor should be marked

9.1 Remove the timing cover and gasket -

1 The torque converter is secured by four bolts, of which each
is secured by a tab washer. After removal of the bolis the
complete converter may be lifted out, followed by the starer
ring gear.

2 Flywheel removal follows the technique detailed for all
other models.

9.2a Bend down the multi-tab locking washer and ...



9.7 Remove the chain tensioner, noting the spacers 10.2s Lift out each cam follower



11.1b Unscrew the clutch bolts and remove t_hn plates
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11.3 Bend down tab weshers to remove flywheel bolts

11 Dsmantling the engine: removing the connecting rods and
e crankshaft.

1 Invert the engine so that it is resting in an upright position
on the cylindar head studs. Remove the sump bolts and lift the
samp avay, complete with the oil filter system,

2 Belore removing the connecting rods, mark each rod and
bigend cap set so that they are rofitted as a matched pair and in
the same position on the bigend journal. Unscrew the big-end
asts and separate the caps from the rods. Remove the
connecting rods and temporarnily refit the big-end caps. Do not
sllow the bearing shells to be interchanged.

3 Reposition the engine $0 that the front is facing downwards
and s supported on blocks, with the crankshaft end clear of the
workbench. Loosen and remove the bolts from the rear main
beering hausing after bending down the tab washer ears. The
besring housing is now free to be removed. If required, the
housing may be drifted out by applying a soft nosed mallet to
the front end of the crankshaft,

4 Removal of the crankshaft is straightforward. Lift the
camplete assembly out through the rear of the crankcase,
tuing 1t us necessary $0 that the webs clear the edge of the
caing. Unless the front main bearing requires renewal, removal
of the bearning housing is not required. The housing is reteined
by six bolts, secured in pairs by locking plates.

13.4a ... manoeuvre the crankshaft from position
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13.4b Front main hurln§ Bouslng - general view

14 Examination and renovation: general

1 Befors examining the parts of tha dismantled engine for
wear, it is essential that they should be cleaned thoroughly. Use
8 petrol/paraffin mix to remove all traces of old oil and sludge
that may have accumulated within the engine and a cleansing
agent such as Gunk or Jizer for the external surfaces. Special
care should be taken when using these latter compounds, which
require 3 water wash after they have had time to penetrate the
film of grease and oil. Water must not be allowed to enter any of
the internal oilways or parts of the electrical system.

2 Examine the crankcase castings for cracks or other signs of
damage. If a crack is discovered, it will require specialist repair,
or replacement.

3 Examine carefully each part to determine the extent of wear,
if necessary checking with the tolerance figures listed in the
Specifications Section of this Chapter, The following Sections of
this Chapter describe how to examine the various engine comp-
onents for wear and hcw to decide whether renewal is necessary
4 Always use a clean, lint-free rag for cleaning and drying the
verious components prior to reassembly, otherwise there is risk
of small particles obstructing the internal oilways.

16 Cranksheft, crankshaft bearings and connecting rods:
examination and renovation

1 Check the bigends for wear, whilst assembled on the crank-
shaft, by pushing and pulling on the connecting rods. There
should be no discernible play.

2 When dismantled, check each bigend width with a micro-
maeter, and check with the dimension given in the Specifications.
If the big-end shells are badly scored, they will have to be
renewed. Endeavour to find out why thoy were scored - check
oilways etc.

3 Check that the small end bushes are secure, and have no more
than the allowable wear. If they need to be replaced, they must be
pressed out. The new bush may be used to press the old bush from
position. See the accompanying diagram. To restore the correct
clearance between the bush and gudgeon pin, the bushes must be
recamed out after fitting.

4 Inspect and measure the internal diameter of both main bear-
ings and the diameters of the crankshaft journals. Renew the
bearings, complete with housings, if the clearance exceeds that
given in the Specifications. Ideally, if crankshaft or big-end wear
has occurred, the bearing journals should be re-ground undersize
and suitable bearings fitted. Some crankshafts are nitrided (a

special hardening process) however, and if no journal ovality,
scoring or tapering is found, regrinding may not be required.
Consult a Moto Guazzi specialist for advice on this matter, Over-
sizes for both main and big-end bearings are available, in three
categories.

65 It is essential that the main and bigend journals are re-
radiused whenever the crankshaft undergoes regrinding. If this
operation is overlooked, the stresses imposed may cause crank-
shaft failure. The correct radii are as followes:

Big-end besring 2.0-25mm (0.078 - 0.090 inl
Roar main bearing 3.0mm (0.118 in)
Front main bearing 1.5 1.8 mm (0.058 - 0.070 in|

6 Check that the oilways in the crankshaft are quite clear. A
high pressure air hose is suitable for removing all normal depositi
A centrifugal sludge trap is incorporated in the crankshaft, the
chamber of which is closed by a socket blanking-plug in the
forwerd crankshaft web. If removed, the plug must be refitted,
using 8 locking fluid applied to the thoroughly cleaned threads.
It is essential that the plug is quite tight as oil failure and other
damage will occur if it unscrews.

15.2 Connecting rod components - general view

Old small end bush
New small Large diameter
end bush Spacing bush

Wa \ Washer

2 -

Long high tensile
bolt

~~Connecting rod

Fig. 1.2. Removal of small end bush
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Fig. 1.3. Crankcase - component parts

Crankcase

Core plug

Short stud - 4 off
Long stud - 2 off
Plain wesher - 5 off
Nut - 6 off

Hollow rinwel - 2 off
Hollow dowel! - 2 off

VONOIA DN~

10 Oilway insert
11 Bolt- 14 off
12 Lock plate
13 Lock plate
14 Lock plate
15 Timing cover
16 Gasket

17 QOil seal

18 Camshaft and pushrods : examination and renovation

1 The camshaft is unlikely to show signs of wear unless 3 high
mileage has been covered or there has been a breakdown in the
lubrication system. Wear will be most obvious on the flanks of
the cams and at the peak, where fiattening-off may occur.
Scuffing or in an extreme case, discoloration, is usually /
indicative of lubrication breakdown.

2 If there is any doubt about the condition of the camshaft, it
is advisable to renew it whilst the engine is completely dis-
mantled. Comparison with a new camshaft is often the best
means of checking visuslly the extent of wear.

3 Check the cam followers for wear or damage. Again it is
extremely unlikely that any has occurred. Slight scoring may
be remowved using an oil stone, provided that the surface remains
absolutely flat and square. The cam followers are designed to
rotate slowly in order that wear is distributed evenly over the

Main bearing/housing

18 Socket screw - 26 off

19 Socket screw - 6 off

20 Alternator cover

21 Gasket

22 Jump

23 Filter union - not
7508 or 850T

24 Drain plug

25 Washer

26 Socket screw - 4 off

27 Pisin weasher - 18 off

28 Oil filler cap/dipstick

29 Gasket

30 Main beering/housing

31 Oil pipe

32 Oil seal

33 Lock plate

surface of the working face. Lack of rotation will be evident

by 8 marked depression where the cam lobe has rubbed
consistently. Check the fit of the cam followers in their
respactive slide-ways in the crankcase. Excessive clearance may be
restored by fitting new followers, of which two oversizes are
available. In extrame cases the slide-ways in the crankcase may
have to be reamed to restore the surfaces,

4 Check the pushrods for straightness by rolling them on a flat
surface. Replace any that are bent, since it is impractical to
straighten them with accuraecy. Check that the hardened end
pieces ara not loose, or the internal bearing surfaces worn,
chipped or broken.

5 Check the clearance between the camshaft journals and the
bearing surfaces. The camshaft runs directly in the sluminium
cran kcase. Wear is usually negligible, a matter that is fortuitous,
because wear in the bearings will require renewal of the complete
crankcase unit.
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17 Timing chain, sprockets and tensioner: examination and
renovation

1 ltis unlikely that either the timing chain or sprockets will
require renewal, unless a chain breakage has damaged the teeth.
Both the chain and sprockets are designed for long life.

2 Check for uneven wear of the chain when still mounted on
the crankcase, by removing the tensioner and turning the crank-
shaft a quarter turn at a time. Measure the play in the chain at
each turn, |f in doubt about chain condition, it should be
renewed, since breakage may damage the sprockets or the
crankcase - apart from immobilising the machine. .

3 The timing chain is endless, and should be examined carefully
when removed for broken rollers or cracked side plates or rivets
damaged when extracting the sprocket.

4 Inspect the teeth of the sprockets for chipping or hooking.
5 Check that the rubber slipper surface of the chain tensioner
is not damaged, It may be grooved but as long as the rollers do
not make contact it is still serviceable.

18 Crankcase and timing chain cover oil seals: examination and
renovation

1 The presence of oil in the clutch housing, or alternator
hecusing may indicate failure of the crankshaft oil seals. The
damaged seal may be drifted or prised carefully from position.
2 The front oil seal is fitted in the timing case and the rear seal
in the rear main bearing housing. When refitting the seals, the
spring side must face towards the engine.

3 It is recommended that both seals be renewed when the
engine is dismantled as subsequent failure will require consid-
erable dismantling for renewal.

19 Cylinder barrels: examination and renovation

1 The usual indications of badly worn cylinder bores and
pistons are excessive oil consumption and piston slap, a metallic
rattle which occurs when there is little or no load on the engine.
if the top of the cylinder barrel is examined carefully, it wall be
observed that there is a ridge on the thrust side of each cylinder
bore which marks the limit of travel of the uppermost piston
ring. The depth of this ridge will vary according to the amount
of wear that has taken place and can therefore be used as a guide
to bore wear,

2 On all models the pistons are selectively matched on initial

assembly to fit the cylinder barrels, and are stamped A, B or C on the

the piston crown, The cylinder barrels are marked likewise. When
taking cylinder barrel or piston measurements refor to the
classification in the relevant Specifications at the beginning of the
Chapter,

3 With the exception of V-1000 and Le Mans models, all models
are fitted with chrome-plated cylinder bares. This type ot bore
has very good wearing properties, consequently a lony life may
be expected. Because the chrome layer is very thin, no overboring
is possible. If wear becomes excessive or damage occurs to the
bore, the complete cylinder barrel must be renewed. V-1000 and
Le Mans modeals are fitted with an aluminium alloy cylinder
barrel, utilising a traditional steel sleeve bore, Two sizes of aver-
size piston are aveilable for fitting after reboring in the normal
manner.

4 Messure the bore diameter using an internal micrometer.
Three measurcments should be taken, at the top, middle and
bottom of each bore. A further three measurements should then
be taken at 90° to the first positions, On models fitted with
chrome bores, wear should not exceed 0.1 mm (0.004 in) over
the largest bore diameter given for that classification of cylinder
barrel in the Specifications. If wear exceeds this figure, the
cylinder barrels must be renewed. Wear on steel cylinder bores
should not exceed the greatest diameter given for that classifi-
cation of piston.

5 Check the surfaces of each cylinder bore 1o ensure there are
no score marks or other signs of damage that may have resulted
from an earlier engine seizure or displacement of one of the
circlips. Even if the bore wear is not sufficient to necessitate
renewal or a rebore, a deep indentation will override this
decision in view of the compression leak that wall occur,

20 Pistons and piston rings: examination end renovation

1 If arebore is necessary, the pistons end rings can be discarded
because they must be replaced by their oversize counterparts,

2 'Remove all traces of carbon from the piston crown, using a
soft scraper to ensure the surface is not marked, Finish off by
polishing the crown with metal polish, so that the carbon will not
adhere so readily, Never use emery cloth.

3 Piston wear usually occurs at the base of the skirt and rakes
the form of vertical streaks or score marks on the thrust side. I
a pravious engine seizure has occurred, the score marks wall be
very obvious. Pistons which have been subjected to heavy wear
or seizure should be rejected and new ones obtained.

4 Remove the piston rings carefully, by expanding them
sufficiently to pass over the piston. The rings are very brittle,
and must not be handled roughly. Nate which groove each ring
came out of, and which way up on each piston,

§ Clean the ring grooves of any burnt deposits. A piece of old
broken ring is useful for this, if used carefully,

6 The piston ring grooves may become enlarged in use, permit-
ting the rings to have greater side float. It is unusual for this
type of wear to occur on its own, but if the side float appears
excessive, new pistons of the carrect size should be fitted.

7 Piston ring wear can be checked by inserting the rings, one
at 3 time, in the cylinder bore and pushing them down about 1%
inches with the base of the piston so that they rest squarely in
the bore. Using a feeler gauge check the end gap against the
Specifications. If the gap exceeds the figure given, the rings
shauld be renewed. On chrome bore cylinder barrels, new rings
should not be fitted to old bores as the rings will not bed down
on the highly polished surface.

21 Valves, valve springs, and valve guides: axamination and
renovation

1 Use a valve spring compressor 1a release each of the valves in
turn. Keep the valves, valve springs and collets etc together in
sets so that they are eventually replaced in their original
location. Fitted below each spring lower seat are 8 number of
shims and washers. Note the number of components used for
aach valve together with their relative positions.

2 After cleaning all four valves to remove carbon and burnt oil,
examine the heads for signs of pitting or burning. Examine the
valve seats in the cylinder head. The exhaust valves and their
seats will require the most attention because they are the hotter
running. If the pitting is slight, the marks can be removed by
grinding the seats and valve heads together, using fine valive
grinding compound,

3 Valve grinding is a simpie, if somewhat laborious task. Smear
a trace of fine valve grinding compound (carborundum paste] on
the seat face and apply a suction grinding tool to the head of the
valve. Qil the stem of the valve and insert it in the guide until it
seats in the grinding compound. Using a semi-rotary motion,
grind-in the valve head to its seat. Lift the valve occasionally to
distribute the grinding compound more evenly. Repeat this
application until an unkroken ring of light grey matt finish is
obtained on both valve and seat. This denotes the grinding
operation is now complete, Before passing to the next valve,
make sure that all traces of the valve grinding compound have
been removed from both the valve and its seat and that none has
entered the valve guide. |f.this precaution is not observed, rapid
wear will take place due to the highly abrasive nature of the
carborundum base,
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§ When deep pits are encountered, it will be necessary to use 8
wive refacing machine and o valve seat cutter, set to an angle of
. Never resort to excessive grinding because this will only
pocket the valve in the head and lead to reduced engine efficiency
If there is any doubt about the condition of a valve, fit a8 new
one.

5 Examine the condition of the valve collets and the grooves in
the valve stem in which they seat. If there is any sign of damage,
new parts should be fitted. Check that the valve spring collar is
not cracked. If the collets work loose or the collar splits whilst
the engine is running, a valve could drop in and cause extensive
dmage.

6 Messure the valve stems for wear, comparing them with the
uworn portion that does not extend into the valve guide, Check
o the valve guides for excessive play. Check that the end of

the stem is not indented from contact with the rocker arm,
making tappet adjustment difficult.

7 Check the frec length of each valve spring and replace the
whole set if any has taken a permanent set. Worn or ‘tired’ valve
springs have a marked effect on engine performance and should
preferably pe renewed during each decoke as a minimum,
mpecially in view of their low overall cost,

8 The valve guides are an interference fit in the cylinder head,

21.18 Use compressor to displace valve collets

and should be drifted out from the combustion chamber side,
using a double diameter drift. Before attempting to move the
guides, clean off any deposits of carbon from the portion of
guide which projects into the valve port, This will ease removal
and prevent damage to the cylinder head. New valve guides
should be fitted in a similar manner, from the opposite side of
the cylinder head, and then reamed out to give the specified
valve guide (stem clearance).

Note: Before removsl or installation of valve guides is under-
taken, the cylinder head must be heated to 150°C (300°F) to
expand the head and so aid fitting. Unless the cylinder head is
heated evenly, distortion may occur and for this reason heating
should take place in an oven. Generally, it is best to seek
specialist advice when renewing valve guides, as there is always
risk of distorting the cylinder head casting.

9 After fitting new valve guides the valve seats must be recut
to restore concentricity of the seat with the guide bore. Grinding
should then be carried out, as described in paragraph 3,

10 Check the sealing of valve by inverting the cylinder head and
pouring paraffin or petrol into the combustion chamber, Allow
the head to stand for some time and check that no liquid has
secped into either port.

Fig. 1.4. Removing and replacing piston rings

21.1b Remove the !prlng and ...
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21.1c ... push out the valve

22 Cylinder heads: examinstion and renovation

1 Remove all troces of carbon from the combustion chambers
and the inlet ond exhaust porls, using a soft scraper which will
not damage the surface of the valve seats. Finish by polishing
the combustion chamber and ports with metal polish so that
carbon does not adhere 50 readily. Never use emery cloth since
the particles of abrasive will become embedded in the soft metal.
2 Check to make sure the valve guides are free from oil or other
foreign matter that may cause the valves to stick.

3 If the valve seats are pocketed, as the result of excessive valve
grinding in the post, the valve seats should be re-inserted. This is
a specialist task which roquires expert attention and is quite
beyond the means of the average owner. Pocketed valves cause a
marked fall-off in performance and reduced engine efficiency as
a direct result of the disturbed gas flow.

4 Make sure the cylinder head fins are not clogged with oil or
road dirt, otherwise the engine may ovorheat. If necessary, use a8
ware brush but take core not to deamage the light alloy fins.

§ Check that there are no cracks, and that the valve guides are
secure,

23 Rocker smsemblios: examination and renavation

1 Examine carefully the outer surfaces of each rocker arm, to
ensure thero are no surface cracks or other signs of premature
failure. The rocker arms should Have a smooth surface to resist
any tendency towerds fatigue failure.

2 The rocker arms should be a good sliding fit on the rocker
spindles without excessive play. Noisy valve gear will result from
worn rocker arms and spindles and performance may drop off as
a result of reduced valve lift. If play is evident, the rocker arms
should be renewed and new spindles fitted.

3 Cheock the rocker arm adjuster and the end of the rocker
which engages with the pushrod. Both these points of contact
have hardened ends and it is important that the surface is not
scuffed, chipped or broken, otherwise rapid wear will occur.

4 The spacer on the rocker spindle should revolve freely
without endfloat.

24 Engine reassembly: general

1 Before resssembly, the various engine components should be
thoroughly cleaned and lsid out close to the working area.

2 Gather together all the necessary tools and have available an
oil can filled with clean engine oil. Make sure all the new gaskets
and oil seals are to hand, slso any replacement parts required.
There is nothing more infuriating than having to stop in the

middie of a reassembly sequence because a vital gasket or
replacemeant part has been overlooked.

3 Make sure the reassembly area is clean and well lit and that
there is adequate working spece. Refer to the torque and
clearance settings, wherever they are given. Many of the smaller
bolts are easily sheared if they are overtightened. Always use the
correct size spanner and screwdriver, never an adjustable or grips
as a substitute. If some of the nuts and bolts that have to be
replaced were damaged during the dismantling operation, renew
them. This will make any subsequent resssembly and dismantling
much easier.

4 Above all else, use good quality tools and work at a steady
pace, taking care that no port of a reassembly sequence is
omitted. Short cuts invariably give rise to problems, some of
which may not be apparent until a much later stage.

26 Engine reassembly: replacing the crankshaft and connecting
rods

1 If the front main bearing housing was removed, it should be
refitted first. Ensure that the housing is replaced so that the oil
ways align.

2 Place the engine, front downwards, with the casing well clear
of the workbench. Lubricate the front main bearing thoroughly
and insert the crankshaft. Fit the oil seal to the rear main
bearing housing, making sure it is fully home and the spring side
is facing inwards. Lubricate the bearing and the seal lips, and
refit the main bearing housing. The main bearing oil return pipe
projecting from the housing must pass through the hole in the
crankcase woll, and the oil ways between the housing and
crankcase must line up. After tightening the housing bolts do
not omit 1o bend up the cars of the locking plates. Check that
the crankshaft rotates easily.

3 Reposition the engine so that it is supported on the cylinder
head studs. Fit the big-end shells to the connecting rods and end
caps, ensuring that the locating tongues on the shells locate
correctly with the recesses in the holders. Lubricate the bigend
journal and refit the connecting rods and caps. The connecting
rods must be fitted in their original positions on the big-end
journals. The oil hole in the left-hand connecting rod must face
upwards (with the engine in the normal position) and that in the
right-hand connecting rod downwards. In addition, the milled
edges of the connecting rods and caps must all be on the same
side. Tighten the big-end nuts to a torque settingof 4.6 - 4.8

kg m (33 - 36 ft Ib).

4 Check agein for eusy rotation of the crankshaft. Binding of
the big-end bearings caen be caused by incorrect selection or
displaced shells,

5 Whilst the engine is in this position the sump may be refitted.
Before repiacing the sump the oil strainer should be cleaned and

el

25.1 Crankshaft plug must be absolutely tight



25.2¢ Do not omit the push fit pipe

25.3b ... replace the connecting p

ods and caps

26.2b ... refit the rear main bearing housing and gasket

26.3a Fit the big end beaiing shtlrlls and ...

4

|

i :

25.5 Refit the sump onto a new gasket
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Crankshaft

Plug

Woodruff key
Crankshaft sprocket
Tob wesher

Peg nut

Flywheel - V-1000 type
Lock plate - 3 off

Bolt - 6 off

Starter ring gear - V-1000 type
Tob washer - 4 of/

‘Bolt - 4 off

Connecting rod - 2 off
Smel-end bush - 2 off

Fig. 1.5. Crankshaft and timing chest components

15 Self locking nut - 4 off 28 Camshaft

16 Bigend bolt - 4 off 29 Flange

17 Bigend bearing shell set - 2 off 30 Bolt - 3 off

18 Piston - 2 off 31 Spring washer - 3 off
19 1st and 2nd compression ring - 4 off 32 Camshaft sprocket
20 3rd compression ring - 2 off 33 Drive pin

21 Oil control ring - 2 off 34 Washer

22 Gudgeon pin - 2 off 35 Nut

23 Circlip - 4 off 36 Cam chein

24 Piston complete - 2 off 37 Chain tensioner
25 Piston ring set - 25 off 38 Spacer - 2 off

26 Pushrod - 4 off 39 Bolt -2 off

27 Cam follower - 4 off 40 Tab wosher - 2 off

41 Torque converter - V-1000 only
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the o:l filter 1if utilised) renewed. In addition, the opportunity
should be taken to dismantie and clean the ol pressure control
whe. See Chapter 3.11 lor details of the procedure.

26 Engine reassembly: replacing the camshaft, oil pump and
timing the valves

1 Pace the timing chain tensioner arm in position in the casing
with the distance prece on each bolt between the arm and the
casing. Tighten the bolts hghtly

‘2 Lubricate the camshatt yournal and insert the camshalt into
the crankcase. Fit the endplate and ughten the three scrows,

3 Position the oil pump in the casing and fit the four retaining
boits. The o1l pump must be ‘itted so that the drive spindlc 1s
offset from the line of the crankshaft and camshalt. Tighten the
four bolts avenly to 3 kg m {22 fr Ibs), checking by rotation of
the driveshalt that the pump gears do not hind.

4 [nsert the drive pin into the 2ecentrically dnifled hole in the
camshatt und replace the Woodrull keys into the keyways of the
other 1wo shafts Arrange the camshaft, crankshaft and o1l pump
sprackets on the workbench and it the cam ¢hain as it wou'ld be
fitted on the engine. The timing mark on the camshaft sprocket
should be ohigned roughly with that of the cronkshaft sprocket.
Lif1 the complete assembly up and engage each sprocket with its
respective shaft, holding the two sprockets in alignment.

5 Rotate the camshalt and crankshaft unti! the keys align with

26.2b ... replace the end plate and screws

the keyways in the sprockets. Push the sprockets fully home on
the shafts. The index marks on the two upper sprockets must be
in alignment. One or two attempts may have to be made 10 ensure
the timing is accurate.
6 Replace the spracket retaining nuts and washers. The tab
washer on the special crankshaft nut is inordinately difficult to
bend up after the nut has been tightened, due to lack of space.
It is worth bending up the extreme ends of the ears before rofit-
ting, to aid linal securing of the nut.
7 As when loosening the nuts, rotation of the shafts may be
prevented by passing a close fitting bar through the small end eye,
resting on wooden blocks across the crankcase mouth,
8 Push the chain tensioner across towards the middie of the
casing until all slack has been taken up. Hold the tensioner arm
in the chosen position and tighten the two bolts. Rotate the
crankshaft a number of times and check that the chain does not
become overtight at any point. If this occurs, slacken the tension-
er bolts and readjust at the tightest point. Secure the two bolts
by means of their locking plates.
9 Place a new gasket on the timing chest mating surface and
refit the cover. On V-1000 models the hexagonal drive piece fitted
into the end of the camshalt must engage correctly with the
converter oil pump drive boss. Fit the cover bolts and tighten
them evenly, in a diagonal sequence, to avoid distortion,
10 When refitting the timing cover, lubricate the lip of the
crankshaft oil seal.

26.3 Place the oil pump in place, located by dowels



26.4b ...

\ i L A - e o
26. BTlming marks n'mt fine up 26.6 Do not omit crankshaft nut tab washer

28 9 Lubricate oil seal lip ...
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27 Engine reassembly: replacing the pistons, cylinder barrels and
cylinder heads

1 As with dismantling, the cylinder assemblies should be
nefitted individually, taking care that components from one
assembly do not bacome interchanged with those of another,
Care should be takan also that matched components are fitted

in their original positions.

2 Lubricate and refit all four cam followers in their original
positions,

3 Fit the piston rings 10 the piston of the cylinder being
attended to. Fit the oil control ring from the skirt side and each
of the compression rings from the crown side, commencing with
the third ring. Thin strips of metal may be used to aid ring refit-
ting and reduce the risk of breakage.

4 Lubricate the small end bush with clean engine oil. Refit one
wire circlip to the piston. Warm the piston in boiling water and
press the gudgeon pin fully home through the piston bosses and
small end eye. The arrow cast on the piston crown must face
forwards. Refit the second circlip and check that both are
correctly scoted in their locating grooves.

5 Position a new cylinder base gasket over the holding down
studs, ensuring that the oil hole in the gasket aligns with the oil
hole in the cylinder seat mating surface. Place a new ‘O’ ring on
each of the two short holding down studs.

6 Refitting of the cylinder barrel is facilitated if the piston is
supported squarely at TDC, on two wooden blocks. Lubricate
the cylinder bore and position the ring gaps at 120° relative to
one another, Place the cylinder barrel over the piston crown and
compress each ring individually so that the barrel may be pushed
home. A piston ring clamp will sid refitting. Remove the two
support blocks and seat the cylinder barrel against the gasket.

7 Before refitting the cylinder head, the valves and springs must
be installed by reversing the dismantling procedure. Do not omit
the shims and washers which lic below the lower spring seat.
Ensure that the two split collets engage correctly with the groove
in the valve stem. After releasing the spring compressor, seat the
valve collars by striking squarely on the end of the valve stem.

8 Place a new cylinder head gasket over the holding down studs.

As with the cylinder base gasket, it is important that the oil hole
lines up with that of the cylinder barrel. Place the cylinder head
in position and fit an 'O’ ring to each of the four long studs.
Replace the rocker arm support bracket so that the spindle
screw holcs are at the top.

9 Refit the six cylinder head nuts and washers. The smaller
wave washer fits the upper short stud. Tighten the cylinder head
nuts down avenly, in a diagonal sequence, to a torgue setting of
4.45kgm (29 - 32 ftIb).

10 Insert both pushrods into the tunnel in the cylinder head so

that the ball ends of each pushrod engage with the cam follower
cups. Rotate the engine until the piston is at TDC, with both

27.2 Lubricste and fit cam followr

in original positions

valves closed. Replace both rocker arms, bronze washers and
double coil washers. The bronze washer should lie between the
spring washer and support bracket. insert the rocker spindles
and, using a screwdriver in the slotted lower ends, rotate each
spindle until the locating screws can be inserted and tightened.
11 Refit the rocker oil feed pipe to the cylinder head. If
necessary, use two new sealing washers at the banjo union.

12 Before replacing the rocker cover, the valve clearances should
be adjusted, using a feeler gauge. Refer to the Specifications for
the correct clearance. Adjust the gsp by means of the adjuster
screw after slackening the locknut, with the piston at TDC on
the compression stroke.

13 Replace the rocker cover together with a3 new gasket. Note
that on some models the rearmost inner cover screw on the left-
hand cylinder also retains the choke lever assombly.

14 Repeat the assembly procedure for the second cylinder,

28 Engine reassembly: replacing the flywheel and clutch
(except V-1000 Converi model)

1 Place the flywheel on the crankshaft boss, rotating it until
the TDC mark on the flywheel is aligned with the white index
mark on the boss. This will ensure that the timing marks on the
flywheel periphery are in correct relationship with the crank-
shaft. Insert the flywheel retsining bolts together with the
shared lock plates. Tighten the bolts evenly and then secure
them by bending up the ears of the plates.

2 Install each of the eight clutch springs in the recesses in the
flywheel face, Apply a small amount of heavy graphite grease

to the internal splines in the flywheel. Apply the grease
sparingly to prevent any finding its way onto the clutch plates.
Insart the clutch spring plate into position s0 that the index
mark on the plate aligns with the TDC mark on the flywheal.
This will aid alignment of the springs with the recesses in the
rear of the spring plate.

3 Replace tha two friction plates and the intarmediate plate,
followed by the starter ring gear. Insert and start the eight bolts,
but do not tighten them at this stage. Because the two frigtion
plates are fully floating when not under spring pressure they must
be centralised before tightening down the starter ring gear,’to
enable vasy entry of the splined boss of the gearbox input shaft.
A special tool is recommended with which to accomplish this
task. If this tool is not available the splined boss may be removed
from the gearbox input shaft and used as the centraliser. When
using the latter method, first insert the clutch thrust piece to
aid centralisation of the boss.

4 With the tool in place tighten down the eight bolts evenly,
about one turn at 8 time against the spring pressure. The central-
ising tool should be an easy sliding fit if the plates are positioned
correctly. Remove the tool and insert the clutch thrust piece, if
this has not been done already.
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27.4c ... refit the circlip ensuring it seats correctly.
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27.7 DO NOT omit correct number of shims 27.8a Fit cylinder hoad onto new gasket
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27.9 ... the special sleeve nut

&

27.10b Replace rocker arm, shim and spring washer and ...
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27.11c ... lower unions on rocker feed pipes 28.10 Refit flywheel so that white mark algns with TDC mark oa
flywheel ...
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29 Engine reassombly: replacing the flywheel and torque
eoaverter {V-1000 Convert model only)

1 Pace the engine in the same position a5 that used during
mmoval of these components, Refit the flywheel in the manner
described for other models in the previous Section,

2 Position the startor ring gear and the torque converter on the
Mywheel and insert and tighten the bolts lightly. It is essential
that the boss of the torque converter into which the gearbox
input shaft tits, runs absolutely concentrically. If this precoution
i not taken, difficulty may be encountered when trying to fit the
geerbox to the engine. Additionally, oil leakage will accur at the
oli seal, To check for correct location, a dial gauge or indox

puge should be mounted on a bracket retained on one of the
gerbox mounting studs. Il eccentricity is apparent, remove the
four retaining bolts and move the torque converter one quarter
of 3 turn until the bolt holes again line up. Refit the bolts and
check again. The maximum permissible run out measured on the
outer surface of the boss is 0.05 - 0.06 mm (0.0019 - 0.0023 in).
3 When the torque converter is running true, tighten the bols
ond secure them by means of the locking tabs.

30 Engine reassembly: joining the engine to the gearbox

1 Fitting of the gearbox onta the engine is straightforward on
both manuai and automatic models, If difficulty is encountered
when inserting the splined boss into the centre of the clutch on
manual gearbox models, a long-handled screwdriver may be
interted between the two mating surfaces, with which to rotate
the llywheel.

2 The splined boss should be lubricated with a small quantity
of graphite grease before assembly,

3 On V-1000 models, lubricate the torque converter boss with
clean hydraulic fluid before fitting. It is not necossary to
replenish the torque converter with hydraulic fluid at this
juncture. The bush on the end of the input shaft must be fitted
with the slotted end outwards, i¢, lowards the engine.

4 After pushing the gearbox fully home, fit and tighten the
rewdining nuts and washers.

31 Engine reassembly: replacing the distributor and altemator

1 U during dismantling the relative positions of the distributor,
contact breaker base plate and the contact breaker cam were

scribe marked or punch marked, replacement of the distributor
in the carrect position is straightforward. Rotate the engine
until the right-hand piston is at TDC on the compression stroke,
Turn the contact breaker cam until the chosen mark aligns with
that made on the body. Holding the cam in this position insert
the distributor into the crankcase, so that the driven gear engoges
with the gear on the camshaft and the distributor and crankcase
marks line up. Fit and temporarily tighten the distributor
retaining clamp. The contuct breaker gaps can now be set and
tha static ignition timing carried out as described in Chapter 4,
Section 7.

2 Where index marks were not made during dismantling, the
distributor may be refitted as an integral part of the static
ignition timing procedure. The distributor should be inserted
when the right-hand cylinder timing mark is visible in the crank-
case sperture, and when the right-hand cylinder contact breaker
points are just on the verge of opening. The distributor must be
refitted with the direction indicating arrow on the distributor
boss facing away from the right-hand cylinder. If this precaution
15 not taken, the standard ignition timing procedure will have to
be rearranged.

3 Lubricate the alternatar rotor boss so that on replacement,
the boss may enter the timing cover oil seal more easily, Fit the
rotor on the shaft and tighten the retaining socket screw. Position
the stotor over the rotor so that the multi-pin terminal is on the
right. Align the bolt holes in the stator with those in the casing
and push the stator fully home into the casing recess. Fit and
tighten evenly the three socket screws. Free the brushes so that
they contact the slip rings, under pressure from Lheir springs.

32 Engine reassambly: refitting the engine in the frame

1 Before removing the engine/gearbox unit from the workbench,
refit the two sub-frame members either side of the engine,
together with the centrestand. At this stago the sub-frame should
be secured by the gearbox mounting bolt.

2 Position the engine/gearbox unit on the floor, supported on
the same blocks used when dismantling was being carried out,
Ensure that the complete assembly is secure, Where utilised, the
air filter box should be placed between the cylinders in approxi-
mately the correct position before the frame is lowered into place.
3 Wheel the frame assembly inlo position and lower it into
place so that the sub-frame to main frame joining lugs are in
approximately the correct relationship. It may be necessary to
spring the two forward frame tubes outwards to clear the sub-
frame lugs. Insert the two short socket bolts and fit the nuts
loosely. On touring models the front crosh bars must be fitted
with these bolts. Insert the front engine mounting bolt and fit
the nut. On non-touring models the bolt must be fitted from the
left-hand side, together with the propstand. Ensure that the
projection on the propstand bracket engages with the recess in
the frame lug. Do not tighten any frame bolts at this stage.

4 Replace the rear swinging arm unit and the rear wheel by
following the procedure described in Chapter 5, Saction B.

5 Position the battery carrier plate on the gearbox and fit and
tighten the retaining bolts. Do not omit the battery carth strap
which is secured by the left-hand rear bolt.

6 Fit snd tighten the four sub-frame roar bolts, On touring
machines the rear bolts retain the silencer support brackets. On
other models the bolts secure the footrest bars. Now that all the
sub-frame to main frame bolts have been refitted, they may all
be tightened fully.

33 Engine reassambly: completion

1 Refit the starter motor and connect the main leads to the
solenoid. Reconnect also the neutral indicator wire at the
switch (where utilised} and the wires at the remaining indicator
switches. The wires running to the coils from the contact
breaker set may also be replaced. Refer to the wiring diagrams
if any doubt exists as to the correct wire positions.
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2 Insert a naw air filter element (where utilised) into the air
box and fit the breather box so that the central screw projects
through the box end. Note that the flange plate on the breather
box is located in one position by a projection and recess. Fit
snd tighten the end nut. If difficulty is encountered in litting
the nut and washer, detach the support bracket from the frame
and then fit the nut and washer. The bracket can then be
replaced on the frame tube with ease. Reconnect the four
breather pipes which locate with individuat! unions on the
breather box. On models not utilising an air filter, refit and
reconnect the breather box,

3 On models fitted wath an air filter box, replace the rubber
duct and secure it in position with the strap and spring arrange-
ment. Reploce both carburettors, using new flange gaskets if the
inlet stubs wore separated from the cylinder heads. Note that
the lower bolt securing gach inlet stub also retains the HT lead
quide clip. Reconnect the throttle cables 1o the throttle shides
and carburattor tops. Fit the throttle return springs and replace
the respective assemblies in the carburettors. Where cable
controlled chokes are utilised, replace the control lever an the
left-hand rocker cover and insert each choke assembly into the
carburettors. Pass the petrol feed pipe assembly under the
carburettors and reconnect the pipe to the carburettors. Do not
omit the filter screens.

4 Replace the exhaust system using 8 new gasket ring at each
port. The slot in each sphit port collar should face downwards.
Do not tighten the exhaust flange nuts fully. Tighten the two
nuts evenly until the gasket can be felt to be compressed slightly.
If leakage occurs when the engine is run, the nuts may be tight-
ened a little further,

5 Reconnect the leads running to the alternator. Refer to the
relevant wiring diagram for the correct positioning of the wires,
The three wire sockets should be refitied with the small
projection on the rubber cover facing inwards. Engage the
wiring grommet and wires in the recess in the top of the casing
and replace the alternator cover and screws.

6 Refit the gearchange and rear brake link rods and levers. Use
new split pins 1o secure the clevis pins. On touring models, the
footboards should be refitted, to aid adjustment of the lever
operating anglos,

7 On V-1000 models, reconnect all the torque convertor fluid
system pipes. Use new banjo union sealing washers if there is
any doubt as to their condition. Check that all the unions are
secure and that the pipes are tracked correctly and not  pinched
at any point,

8 Reconnect the speedometer cable and tachometer cable
(where utilised). Using a suitable lever operate the clutch release
arm at the gearbox and reconnect the cable. Do not omit to
replace the starter cut-out switch leods,

9 Refit the potrol tank and reconneact the pipes, securing them
by means of the clips. Reconnact the electro-valve wire (where
fitted) and the petrol level indicator wire on V-1000 models.
10 Replenish the engine with the correct quantity and grade of
oil, through the filler orifice in the left-hand side of the crank-
case. If the gearbox was overhauled, this 100 should be replenish-
ed with lubricant. On V-1000 models, refill the torque converter
fluid reservoir with the correct specificotion hydraulic fluid.
When the engine is started the fluid level will drop considerably
as the torque converter system is progrossively filled. The
quantity should be augmented by the addition of more fluid as
the level falls. When the level has stabilised, refill to the upper
level mark,

11 Replace the battery and reconnect the leads. The red lead
must be connected to the positive (+) terminal and the black
lead to the negative (=) terminal,

34 Starting and running the rebuilt engine

1 With the battery negative lead reconnected, check that all
- s astaies UG electrical accessories work. Do not operate the starter yet.
32.3c Note the position of the spacers on gearbox bolt 2 Go through each step of the reassembly procedure and
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wisfy yourselt that evory task has been carried out correctly
md il nuts or bolts have been-tightened.

3 Turn the engine over by means of the rear wheel, ‘with the
garbox in top gear, to make sure that it rotates freely.

4 Replace the spark plugs, correctly gapped and the spark

glug caps.

§ Switch on the ignition and petrol and check that the oil and
sharge worning lights come on. Operate the starter and run the
mgne at fast tickover. If the warning lights do not go out,

mitch off immediately and investigate.

6 The exhaust will smoke considerably at first, due to oil

present from reassembly. The smoke should clear gradually.

7 It the engine refuses to start, check that petrol is entering the
ewburettors, and that there is a spark at the plugs.

8 Check the timing with a stroboscope {see Chapter 4, Section
n.

9 Make sure that there are no oil leaks, Slight seepage can often
be cured by further tightening when the engine has bedded down

again.

33.42 Insert 3 now ring _gnkel_into each port

.
k-1

V.
g A

Bl

A rc‘.""

33.41: Ti;ten the_ﬂange_bolu evenly to avoid distortion

10 Before taking the machine on the road, check that all controls
operate freely, and both brakes are in adjustment. Also check
that all housings have been refilled with oil.

11 If the engine has been rebored, or if a number of new parts
have been fitted, a certain amount of running-in will be required.
Particular care should be taken during the first 100 miles or so,
when the engine is most likely to tighten up, if it is overstressed.
Commence by making maximum use of the gearbox or in the
case of the V-1000 model, not allowing the engine to labour so
that only a light loading is applied to the engine. Speeds can be
worked up gradually until full performance is obtained with
increasing mileage. It is particularly important that chromed
bores are run in very carefully. If this i not done, flaking of

the chrome may result, necessitating renewal once more.

12 After running-in, the engine should be serviced, adjustments
checked and bolts and nuts tightened. Drain and refill the sump.
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35 Fauh diagnosis: engine

Symptom

Cause

Remedy

Engine will not start

Engine runs unevenly and misfires

Lack of power

Engine pinks

Excessive mechanical noise

Engine overheats and fades

Engine overheats

Contact breaker points closed or dirty
Flooded carburettor

Loose or faulty HT cable
Stuck valve

Incorrect ignition timing

Faulty or incorrect grades of spark plug
Fuel starvation

Valve clearance too small

Leaky valve

Low compression

Incorrect ignition timing (retarded)

Incorrect ignition timing (over advanced)
Worn cylinder barrels {piston slap)

Worn small end bearings (rattle)

Warn big-end bearings (knock)

Worn main bearings {rumble)
Lubrication failure

Timing retarded
Incorrect spark plugs

Check and readjust points.

Check whether float needle is sticking and
clean,

Check.

Clean valve stem,

Check setting and adjust if necessary.

Clean or replace plugs.

Check fuel lines and carburettor.

Readjust.

Regrind valve scal.

Check and rebore or replace cylinder barrels
and rings,

Check and reset timing, Check action of
automatic advance unit,

Check and reset timing,

Rebore and fit O/S pistons, or renew cylinde
barrels.

Replace bearings, gudgeon pins and pistons,
Replace shell bearings and regrind crankshaft.
Fit new bearings.

Check oil pump and oil pump drive.

Readjust.
Renew.
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Spacifications
V-1000 I-Convert
Gearbox
Type Three shaft, constant mesh
No. of ratios Two
Ratios:
1st gear 1.333:1
2nd gear 1.000:1
Primory ratio 1570: 1
Mainshaft endfloat 0.15 - 0.20 mm {0.006 - 0.008 in)
Layshaft/bush clearance 0.040 - 0.106 mm (0.0015 - 0.0041 in)
Bush/pinion clearance 0.000 - 0.390 mm{ Zero - 0.0153 in})
Clutch
Type Dry, multi-plate
No. of plates
Plain . 5
Friction i i 6
Friction plate thickness 3.156-3.35mm {0.124 - 0.131 in)
Wear limit 2.65 mm (0,104 in)
No. of springs 6
Free length 27.970 - 28.000 mm (1.101 - 1,102 in)

Torque converter

Type o

Maximum conwrlmg ratuo

Working clearances:
Converter housing/flanged shaft
Flanged shaft/converter spigot
Flanged shaft/ bush outer diameter
CQlutch shaft/bush inner diameter ...
Converter bass/crankshaft spigot ...

Hydraulic turbine
16:1

0,010 - 0.059 mm {0.0004 - 0.0020 in)
0.070 - 0.104 mm (0.0027 - 0.004 in)
0.058 - 0.149 mm (0.0022 - 0.006 in)
0.006 - 0.035 mm (0.0002 - 0.0013 in)
0.016 - 0.043 mm (0.0006 - 0.0016 in)



54

Chapter 2: Gearbox, clutch and torque converter

Specifications

Converter oil pump

Working pressure
Gearbox oil capacity ... p
Torque converter systam oil capacity ...

750-S3, 850T-3 and Le Mans models

Gearbox

Ratios:
1st gear
3rd gear
4th gesr
5th gear
Primary ratio s = 5 .

7508 and 850T models

Ratios
15t gear N s
4th gear
6th gear
Primary ratio
Working clearances:
Mainshaft bearing/cover bearing ...
Layshaft adjusted length ’
Gearbox oil capacity ...

Clutch

Friction plate:
standard thickness ...
wear limit

Torque wrench settings

Oil level plug ... i
Cover screw
Layshaft nut ve

1 General description

All the models covered in this manual, with the exception of
the V-1000 automatic, utilise 3 5speed constant mesh gearbox
driven from the engine via a two-plate flywheel mounted clutch.
The gearbox incorporates three shafts, of which the input shaft
combines a single reduction gear pinion and a spring-loaded
cam-type shock absorber. The intermediate or layshaft has one
free running gear pinion only, the remaining four being integral
with the shaft. The mainshaft or output comprises five gear
pinions and two sliding dog clutches by which means the
constantly meshed pinions are engaged. With the exception of
the mainshaft 5th gear pinion, which runs directly on the shaft,
all pinions are supported on caged needle roller bearings, with
independent inner races. The gear shafts themselves run in
journal ball or caged needle roller bearings. The clutch consists
of two friction plates, one placed either side of an intermediate
plate, the complete assembly being secured under pressure from
sight coil springs by the starter ring gear bolted to the flywheel.

The V-1000 model is fitted with an unusual trensmission
system which virtually eliminates the need for gear selection
whilst on the move. An hydrsulic torque converter transmits
the engine power through a traditions! multi-plate clutch to a
twospeed gearbox. The torque converter, which is oil filled to

Trochoid

25 - 30 psi

06 itr {(16.9 Imp oz}
1.5-1.71tr 1429 . 47.8 Imp oz}

11643 :1

8.080: 1

6.095 : 1

5.059 : 1

4.366 : 1

1.235:1

7608 s 850T
10.806 : 1 11424 -1
7.499 : 1 7928 : 1
5.657 : 1 5980:1
4695:1 4963 : 1
4,052 :1 4,284 : 1
1.235: 1 1.235: 1

167.1 - 167.2 mm {6.578 - 6.582 in)
144.7 - 1452 mm (5.692 - 5.715in)
0.75 Itr {1.75/1.33 US/Imp pints)

Two plate, diaphragm

8 mm {0.3149 in)
7.5 mm (0.2853 in)

2kgm (141b ft}
1 kgm (7 1b f1)
16-18kgm {115- 129 Ib ft)

provide the drive medium, is fitted with a circulatory cooling
system comprising an engine driven oil pump and an oil cooler,
the latter of which prevents heat build-up in the tarque
converter from becaming excessive, The gearbox, in cormmmon
with the 5speed unit, incorporates three shafts, of which the
output or mainshaoft carries the selector, dog and free running
gears. The gear pinions run on plain bronze bushes.

On all models, helically cut gear pinions are utilised to
imprave wear choaracteristics and to reduce gear noise. A selection
of straight-cut gears, however, is available for fitting to the Le
Mans model, for production racing purposes.

2 Gearbox: removal from ths frame

1 The gearbox can be removed from the frame only as an
integral part of the engine. Separation of the engine from the
gearbox is possible only after the frame has been lifted clear.
Gearbox removal therefore follows substantially the same
procedure as that described for engine/gearbox ramoval in Chapter
1, Section 4,

2 Separation of the gearbox from the engine should be carried
out as described in Chapter 1, Section 6. Drain the 0il from the
gearbox before commencing the dismantling opserations.
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Ty CRaL.
om gearbox

2.1 Remove filler plug and drain plug fr

3 Gearbox: dismantling, 5-speed gearbox only

1 Place the gearbox on the workbench so that the rear end is
facing upwards. Remove the clutch operating arm after

detaching the clevis pin, which is secured by a split pin. Lift the
return spring from position, Withdraw the clutch pushrod thrust
companents from the gearbox end casing, noting carefully the
sequence of the five individual parts. Push the clutch pushrod
owt and note and displace the small rubber bush from the centre
of the input shaft. Remove the gear selector arm, which is
retained by a pinch bolt.

2 Invert the gearbox and place it on the workbench, supported
on 3 number of wooden blocks. The splined boss on the end of
the input shaft is retained by & special ring nut, secured by a

1ab washer. The nut must be ioosened by means of a peg
spanner. This may be fabricated from a length of thick walled
tube of suitable dimensions, one end of which has been relieved
to form four short pegs. To prevant the shaft rotating when
loosening the nut, 3 small metal sprag must ba made which will
engage with the splined boss and bear against a block of wood in
the casing. A small amount of experimentation will elicit the
ideal shape for the sprag. The splined boss is a tight fit on the
splines of the input shalt and may require drawing from
position. A two or three legged sprockst puller may be used to
extract the boss. Alternatively, levers may be used, if care is
taken.

3 Invert the gearbox again so that the end cover is once more
uppermost. Unscrew the speedomater driveshaft housing and
withdraw it from the casing, together with the driveshaft. A
small endfloat shim is fitted to the lower end of the driveshaft;
this is easily overlooked.

4 Usinga box spanner, loosen and remove the shouldered nut
from the output shaft. The shaft may be prevented from
rotating by fitting temporarily the internally splined sleeve
which interconnects the final driveshaft with the rear wheel
bevel box input shaft. A strap or chain wrench should be
employed with which to hold the sieeve. After removal of the
nut, access is made to the speedometer drive worm gear. The
gesr is driven by the output shaft, drive being given through a
single steel ball which engages on the shaft splines and the gear.
Remove the steel ball and store it in a safe place.

5 Remove the gearbox end cover retaining socket screws.
Separate the cover from the gasket, using a rawhide mallet, and
lift it clear of the shafts.

6 Lift the shims and washers off the end of the gear selector
drum, noting their number and sequence. Unscrew the gearbox
breather union from the left-hand wall and withdraw the spring

and detent plunger from the tunnel, The breather union serves
also as the plunger housing boit. Remove the neutral indicator
switch as a complete unit by unscrewing the two outer screws
which pass through the switch flange.

7 Push the top of the selector drum across slightly towards the
casing wall, so that the uppermost selector fork and dog clutch
may be lifted off the layshaft end. Pull out the rod upon which
the seluctor drum pivots and move the drum to one side to
clear the rumaining two selector forks. Lift the drum out of the
casing, followed by the endfloat shimis). Note the number of
shims. Lift the selector fork rod up 50 that the rod lower end
leaves the casing and lift the rod, complete with the selector
forks, out of the gearbox.

8 Gresp the end of the layshaft and also that of the output
shaft, The two shafts may be withdrawn from the gearbox
simultaneously, complete with the gear pinions. Note the
needle thrust bearing, washers and shim which lie between the
layshaft lower end and the gearbox wall. Lift the thrust
assembly from position.

9 The remaining components within the gearbox, which form
the input or reduction shaft, can be driven from position in the
casing using a rawhide mallet.

- 4
3.1a Displace clevis pin to free clutch arm



3.1b Lift return spring from pos_ition_ d.1c Hve the thrust components and ...

3.2b ... knocking down the ears of the tab washer 3.2¢ Use » fabricated sprag when loouning the nut



4

3.3 Unscrew the speedometer drive housing 3.4a Use splined sleeve 10 prevent ;hdl rdtaﬁon

N g :
3.5 Lift the end cover off the shafts 3.8a Note and remove change drum shims
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Fig. 2.1. Gearbox components - 5-speed models

1 Peg nut 18 Bush locating pin 35 Mainshaft 2nd gear pinion 52 Pinch bolt
2 Tab washer 19 Spring 36 Shouldered nut 53 Star washor
3 Splined input boss 20 Needle rolier bearing 37 Speedometer geor drive ball 54 Gearchange arm
4 'O'ring 21 [Inner race 38 Washer 55 Splitpin -2 off
5 Input shaft 22 Sliding dog clutch 39 Mainshatt 5th gear pinion 56 Washer
6 ‘O’ring 23 Mainshalt 40 Mainshaft 1st gear pinion 57 Washer - 2 off
7 Washer 24 Shouidered nut - LH thread 41 Sliding dog clutch 58 Clevis pin
8 Input reduction gesr 25 Shim - as required 42 Gearchange drum 59 Clevis fork
9 Shock absorber cam 26 Washer 43 Washer 60 Nut
10 Shock absorber spring 27 Mainshaft 4th gear pinion 44 Shim - as required 61 Link rod
11 Spring seat 28 Inner race 45 Change drum spindle 62 Rubber
12 Collet - 2 off 29 Needle roller bearing 46 Change drum pin - 4 off 63 Gear lever
13 Spacer 30 Sliding dog clutch 47 Selector fork rod 64 Nylon bush
14 Layshaft 31 Splined sleeve 48 Selector fork 65 Nut
15 Shim 32 Washer 49 Solector fork 66 Wave washer
16 Thrust bearing 33 Mainshaft 3rd gear pinion 50 Gearchange selector 67 Bolt
17 Layshaft 5th gear pinion 34 Inner race - 3 off 51 Centraliser spring

4 Goearshefts and pinions: examination and renovation, 5-speed
gearbox only

1 Examine the gear pinions to ensure that there are no chipped
or broken teeth and that the dogs on the pinion facas are not
rounded. Inspect also the condition of the sliding dogs which

are operated by the selector forks. If damage to any of these
components is evident, the faulty part must be renewed. Renewal
of pinions and further inspection of the shafts, splines and
bearings require that the pinions bo removed from the shafts.
Each shaft should be dismantled separately and the relative
positions of the components noted very carefully, 1o aid refitting.
2 Of the five layshaft gears only the Sth gear pinion is floating;
the remainder are an integral part of the shaft, The 5th gear
pinion is secured on the shaft by a sping-loaded pin resting in a
drilling in one of the shaft splineways. Using a pointed instrument,
depress the pin against the spring pressure. Rotate the bush eithor

10 the right or left and draw the pinion, caged needle roller
bearing and inner bush from position. Cara should be taken not
to allow the pin and spring to fly from place as the inner bush

is drawn off.

3 Unscrew the shouldered nut from the end of the mainshaft,
Note that this nut has a left-hand thread and must therefore be
undone in a clockwise direction. The roller bearing cage and
innor race is 8 tight fit on the shaft and will require pulling

from position, using a standard two or three-legged sprocket
puller. The puller feet may be located behind the 4th gear pinion,
which will be drawn off with the bearing. After pulling the
bearing from position, note the adjusting shims which lie
between the bearing and 4th gear pinion face. Remove the

needle roller bearing and inner bush, Remove the selector dog,
noting that it can be fitted only one way round, with the relieved
dogs facing inwards. The 3rd gear pinion and bearing can now be
removed, followed by the thick washer and the 2nd gear pinion
and bearing.
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Working from the other end of the shaft, remove the 5th
gear pinion, the 'O’ ring and the 13t gear pinion and bearing.
Finally slide off the dog clutch.

4 With the exception of the mainshaft 5th gear pinion, sll
pinions run on caged needle roller bearings supported on
separate inner bushes or races. If up and down play can be
detected on any bearing, or the rollers or tracks are pitted,

the matched components should be renewad.

5 The gearbox input shaft, on which the primary reduction
gear is mounted, incorporates a cam type shock absorber unit.
The shock absorber unit is unlikely to give trouble until an
extended mileage has been covered, when wear on the com

faces or weakening of the coil spring will necessitate renewal. In
order to dismantle the shalt assembly, the heavy square section
coil spring must be compressed to allow removal of the spring seet
and the split retaining collets. A special compressor must be used
10 carry out this operation safely. Most motorcycle repsir egents
have o tool of the correct type, which is used also for compres-
sing rear suspension unit springs. If the cam faces have worn
through the hardened layer, or if heavy chattering marks are
apparent, both cam pieces should be renewed. Check the spring
length against that of a new component. A marked shortening

in the free state will indicate the neod for renewal.

4.3s Shouldered end nut hes LEFT-HAND thread

4.2¢c Pull off the layshaft pinion, caged bearing and race

4.3b Use puller to draw off bearing together with ...



43¢ ... 4th gear pinion and ... . - ' 4.3d ... 4th gear pinion bearing

4.3 Remowe the sliding dog and ...

4.3g Displace 3rd gear pinion and bearing and ... 4.3f ... intermedisate thick washer
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4.4b Displace the 'O’ ring followed by the ...

5 Gearselector mechanism: examination and renovation,
S-speed gearbox only

1 The selector forks should be examined closely 10 ensure that
they are not bent or badly worn. The greatost area of wear occurs
either side of the fingers which engage with the sliding dogs, and
at the pins which locate with the channels in the gear change
drum. Check also that the forks are a good sliding fit on the
selector rod. Bad gear selection or jumping out of gear can often
be traced to the above faults.

2 Check the channels in the change drum for wear. Damage 10
this component is unlikely unless lubrication failure has occurred.
If the change pins in the end of the drum are scored or worn, they
may be renewed individuolly.

3 Ensure that the plunger spring that bears on the change drum
has not lost its action and that the pawl end is not excessively
worn. Remove the selector pawl assembly from the gearbox end
cover and check the condition of the paw! spring and pawl profile.
Wear here will be self-evident, as will weakening or fracture of

the centraliser spring.

5.1a Push the selector pawl mechanism from end cover
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6.1b Check condition of pawls and springs

€@ Gearbox bearings and oil seals: examination and renewal,
Sepeed gearbox only

1 After washing the gearbox bearings thoroughly in petrol or
white spint, check each bearing for roughness when rotated aond
for up and down play. The bearings should always be checked
when still installed in the cases.

2 The bearings may be removed after heating the case 10 150 -
160° 1300 - 320°F) in an oven. The input shaft boll bearing and
the nutput shatt ball hearing are secured by retainer plates on

the insicde of the cases. Each piate s retained by three bolts,

each of wiuch has o tab washer. After remaval of the plates, the
tearings may be drifted out. The remaining bearings are titted
in10 blind holes in the cases and may therefore be difficult to
remove, A special expanding puller should be acquired with
which to draw them trom place. It will be found that a locking
fluid was used on many bearings, during vriginal assembly . This
wall marginglly increase the difficulty of removal. When refitting
the bearings, the casings should be heated again to the specified
temperature. Apply a small quantity of locking fluid 10 the outer
races before inserting them. Attempt to insert each bearingin
one operation as the hot cases wll dramatically shorten the

rate at which the luid hurdens.

3 Itis recommended thot new oil seals be fitted to the gearbox
a8 a matter of course, during mojor dismantling, Failure of a
re-used oil seal at a later date will require considerable additional
dismantling in order to allow renewal. The oil seals may be prised
or drifted out of position. Always cefit the oil seals with the
spring side facing towards the inside of the gearbox. Use a
suitable tubular drift 1o ensure thot the seals are not distorted.

7 Gearbox reassembly - 5-speed gearbox only

1 If the gear pinion assemblies have beéen removed from the
various shafts, they must be refitted prior 10 replacing the

sholts in the cases. Whera new components have been installed
which may effect the overall length of the complete gear clusters
on each shaft, or if gear selection was difficult and has not been
traced to worn components, the overall lengths of the shafts
must be adjusted on reassembly by means of shims.

2 Assemble the layshaft components by reversing the dis-
mantling procedure and by referring to the relevant photographs.
The total distance should be measured between the points

shown in Fig. 2.3, When taking this measurement a special
bronze washer should be fitted in place of the thrust bearing
and the two thrust washers which lie either side. This is 10 give
the correct final bearing running clearance. If the distance is
incorrect, place shims batween the thrust bearing outer washer
and the end washer. Both the special bronze washer and stims
arc gvailable, especially to carry out the operation.

3 A ssimilar procedure should be adopted when refitting the
gear pinion assemblies 10 the mainshalt. The owerall length of
the completed assembly, measured between the two points
shown in Fig. 2.3 should be 144.7 - 145.2 mm {5.6920 -
5.7150 in). Insert additional shims between the mainshaft 41h
gear pinion and the inner face of the roller bearing. When
replacing the mainshalt end nut, which secures the roller
bearing, apply locking fluid to the threads. If locking fluid is
not available, bend in a portion of the nut shoulder so that it
engages with the short axial channel in the threaded portion.

4 Place the gearbox casing on the workbench supporied on
blocks. Insert the complete input shaft through the centre
bearing and gently drive it home with a rawhide mallet. Do not
omut the 'O’ ring and the shim from the shaft. Lubricate the
bearings in the casing with clean oil. Assemble the two gear
shafts together and insert them into the gearbox simultaneously.
It difficulty is encountered in holding the layshatt shims and
thrust bearing in position, apply a littlu heavy grease to cach
shim and the bearing.

5 Slide the two selector torks into position in the two main-
shaft sliding dogs. Install the selector drum, together with the
shims, into the casing so that the two forks engage with the
channels in the drum. Fit the selector drum rod and the
selectar fork rod. Push the top of the selector drum over towards
the gearbox wall, and replace the layshatt selector fork and
sliding dog. Rotate the selector drum until the gears are in the
neutral position. In this position the two semi-circuiar cut-outs
in the drum pin plate are in the correct position to accept the
gearchange pawls when the cover is refitted.

6 The gearbox end cover and gasket should now be replaced
temporarily and secured by four diagonally placed socket
sciews, prior to checking correct gear selection. Insert the
speedomater drive gear and the small drive ball, and fit and
tighten the shouldered nut. Refit the gear change detent
plunger, spring and the breather union cam detent housing.,
Adjust the gear sclector powl operation by means of the
eccentric bolt iocated immediately adjacent to the splined

gear selector shaft. The cccentric bolt should be placed so

that when the shaft is moved slightly to right ar left it can be
{elt that the two pawls are an ¢qual distance away from the pins
on the change dium, when the splined shaft is at rest. This
procedure should be carried out with the gearbox in the neutral
position,

7 Attempt 1o select each gear in turn @ number of times,
moving up #nd down throughout the whole range. Rotation of
either Lthe input shaft or the output shaft will aid selection,
Assuming that all other areas of gearbox assembly are correct,
difficult selection may be due 10 an incorrectly positioned
salector drum, If problems are encountered in selecting 1st

gear and 3rd gear, shims should be removed or inserted between
the end of the selector drum and the gearbox well. Difficulty in
selecting 2nd gear and 4th gear, may be remedicd by placing
shims between the sclector drum and gearbox end cover. Shims
are available in 0.6, 0.8, 1.0 and 1.2 mm (0.023, 0.031, 0.039
and 0.047 in) sizes, It is important that a small amount of selector
drum endfloat remains after adjustment.

8 When selection is correct, the gearbox end cover should be
secured with the total number of screws. Tighten the oulput
shaft nut fully and secure it by bending a portion of the nut
shoulder into the shaft groove. Refit the neutral indicator switch,
with the curved portion of the brass contact strip away from the
drum,

9 Lubricate the clutch pushrod and slide the plastic guide over the
the rod. Insert the rod into the gearbox, ensuring that the guide
enters the hotlow input shaft. Assemble the clutch thrust
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Fig. 2.2. Gearbox casing - component parts - 5 speed models

Gearbox housing

Oil seal - 2 off

Journal ball bearing - 2 off
Bearing retainer plate - 2 off
Bolt - 6 off

Tab washer - 6 off

Journal ball bearing - 2 off
Journal ball bearing

Dowel - 2 off

Gasket

1
12
13
14
15
16
17
18
9
20

ng
Journal ball bearing
Eccentric centraliser screw

Socket screw - 10 off
Socket screw
Neutral indicator switch

Washer - 2 of (

Bolt - 2 off

Inspection plug

Oil filter plug

Svaling ring

Drain plug and leve! plug
Sealing washer - 3 off
Breather/detent housing bolt
Breather hose

Detent spring

Plunger

Cable clip

6.2b After hesting cas;n. bearinas_ma; be displac_ed
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bearing assembly as @ unit and position it on the pushrod end.
Grease the sssembly and push it'home into the end cover, Fit
the clutch operating arm snd return spring, using a new split pin
to secure the clevis pin. The clevis pin should be lubricated with
gophite grease.

10 Replace the speedometer driveshaft and housing. Retain the
small end float shim on the shaft with a dab of grease. This will
sd reassombly.

11 The gearbox is now complete with the exception of the
splined boss which is fitted to the input shaft. If the clutch was
dsmantled and hsas yet to be reassembiled, the splined boss should
be used to centralise the clutch friction plates prior to the boss
being replaced on the shaft. When refitting the boss, lubricate
the plain collar portion where it passes through the oil seal. Do
#01 omit 10 bend up the tab washer 1o secure the nut, after

tightening.
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7.1 Mainshaft and layshaft - general view

7.4a Pisce ‘O’ ring and shim on input shaft

7.4d Apply greese to hold thrust besring on lsyshaft
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7.5d Refit the layshaft selector fork and dog clutch 7.6a Insert the detent plunger and spring and ...



798 Usa screwdriver to slide pushrod bush into input shaft 7.9b Fit inner thrust piece and thrust bearing

7.9¢ Pushrod thrust piece components - genersl view 7.8d Grease completed unit before inserting
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Add shims to adjust length

16711672 |
I
f
| |
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Layshaft length adjustment :

Mainshaft length adjustment

Fig. 2.3. Layshaft adjusted length and mainshaft adjusted length

8 Clutch: removal, examination end replacement, 5-speed
gearbox only

1 The clutch components are retasined by eight bolts passing
through the periphery of the starter ring gear into the flywheel
face. Unscrew the eight bolts and lift off the starter ring gear.
Remove the following components consecutively; outer friction
plate, intermediate plate, inner friction plate, clutch thrust
piece, spring back plate and eight clutch springs. Becouse the
complete assembly is under pressure from the clutch springs,
the eight bolts must be unscrewed evenly about one turn at 3
time, 80 that the spring pressure is released in a controlled and
cven manner. Note that the spring back plate has an index mark
which should be in line with the TDC mark an the flywheal.

Alignment of these two marks ensures the clutch springs will
enter the recesses in the back plate inner face.

2 After an extended period of service, the two friction plates,
will woar, which may cause slip and in ¢xtrema cases, clutch
snatch. I slippage is ollowed to continue, damage may occur 10
the spring back plate and starter ring gear faces, due to over-
heating. Check the width of cach friction plate, using a vernier
gouge ar micrometer. When new, the friction plates measure
8.0 mm (0.3149 in). If either plate has worn by more than

0.5 mm (0.020 in) both plates should be renewed. The friction
plates fitted to the 850 Le Mans madels are of a heavier materigt
than thot utilised for all other models. These plates have a longer
expected life and can be fitted as ruplacements to any S-speed
model.

3 Inspect the intermediate plate for signs of blueing lover-
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Matingl or scoring on the faces. Using a straight edge, check for
mipage of the plate, which will cause clutch drag and noisy
perchanges.

¢ The uncompressed or free length of the clutch springs should
b checked against that of a new component. If any spring has
sken @ morked set, the springs should be renewed as o set and
ret inasviclually.

§ If the laces of the starter ring gear and spring back plate have
become scored, these must be renewwed. Check the condition of
% internal and extornal teeth on the plates and the teeth on

e lywhee! and splined gearbox input shaft boss, Excessive wear
e these will induce 3 heavy clutch action and slow disengago-
ment,

8 The clutch release mechanism, which is housed in the gear-
tox end cover, is unlikely to grve trouble unless lubrication

tslure has caused damoge to the thrust bearing. The clutch
mshvod should be checked for straightness by rolling it on 2

Bt surtoce. A bent rod will cause heavy clutch action and must
be renewed.

1 Replacement of the clutch is straightforward, the procedure
being cssentially a reversal of the dismantling operation.

Install each of the eight cluteh springs in the recesses in the
fywihecl face. Apply a small amount of heavy graphite gruease to

the internal splines in the flywheel. Apply the grease speringly,
to prevent any finding its way onto the clutch plates. Insert the
clutch spring plate into position so that the index mark on the
plate aligns with the TDC mark on the flywheel. This will aid
alignment of the springs with the recesses in the rear of the
spring plate.

8 Replace the two friction plates and the intermediate plate,
followed by the starter ring gear. Insert and start the eight bolts,
but do not tighten them at this stage. Because the two friction
plates are fully floating when not under spring pressure, they
must be centralised before tightening down the starter ring gear,
to enable easy entry of the splined boss of the gearbox input
shaft. A special tool is recommended with which to accomplish
this task, If this tool is not available, the splined boss may be
removed from the gearbox input shaft and used as the centraliser,
When using the latter method, first insert the clutch thrust
gicce 1o aid centralisation of the boss.

9 With the tool in place, tighten down the eight balts evenly,
about one turn at a time against the spring pressure. The
centralising tool should be an easy sliding fit if the plates are
positioned correctly. Remove the tool and insert the clutch
thrust pieca if this has not been done already.

r

Fig. 2.4. Clutch asseambly - component parts - All 5-speed models

1 Ciutch spring - 8 off 7 Pilastic bush 13 Return spring
2 Spring backplate 8 Inner end piece 14 Adjuster screw
3 Friction plate - 2 off 9 Thrust bearing 15 Locknut

4 Intermediste plate 10 Outer end piece 16 Clevis pin

5 Thrust piece 11 O’ ring 17 Split pin

[

\ Pushrod 12 Opesrating arm 18 Clutch cable J

110 17

19 Boot




8.7b Fit the spring backplate so that ...

“ & -. -.‘ . Lo ) -
8.8a Replace friction phmandlmornndmpbu 8.8b Insert the clutch thrust piece
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88c Use gearbox input boss to centralise the plates

9 Torque converter: principle of operation, V-1000 Convert
modsl only

The torque convertar consists of three fans running in an oil
filled torroidal or doughnut shaped container bolted to the
angine flywheel. The first fan, the turbine, is fixed to the
crankshaft, the second fon - the pump - to the gearbox input
shaft. As the engine is run at increasingly higher speed, the oil is
forced out of the vanes of the turbine into those of the pump,
and 50 drive is transmitted. The third fan, or stator, is free
running in one direction and directs the oil across from the
pump to the turbine. Except at the 'lock-up’ point, when the
relative speeds of the drive and driven components sre almost
the same, large amounts of heat are produced in the torque
converter due to frictional losses, To prevent the fluid boiling,
s cooling system is incorporated. It comprises an externally -
mounted 0il cooler, fed by an engine driven pump, through
which the fiuid from the converter is passed before being
returned to the reservoir which feeds the torque converter.

10 Torque converter: removal, examination and replacement,
V-1000 convart model only

1 The torque converter will only require removal if the engine
fiywheel is to be removed or if the converter itself requires
renewal, Examination of the torque converter may be made

with the unit in situ,

2 Check that the outer surface of the central boss is not scored
and that a radial groove has not been worn in the metal by the
oil seal lip. An imperfect boss will promote seepage of the
hydraulic fluid.

3 Inspect the two internal needle roller bearings for damaged
rollers. Slide the clutch input shaft into position in the converter
and check for up and down play. Wear of the bearings is unlikely
to occur until a substantial mileage has been covered. Check also
that the tracks on the clutch input shaft where the bearings
resolve are not worn or scuffed.

4 The torque converter is a sealed unit and therefore if any
component fails the complete assembly must be renewed.

5 The torque converter is retained by four bolts which pass
through the starter ring gear and into the periphery of the
flywheel. Remove the bolts after bending down the ears of the
locking plates.

€ Itis recommended that on removal of the gearbox a cover be
placed over the aperture in the torque converter to prevent the
ingress of foreign matter,

7 To replace the torque converter on the engine, position the
starter ring gear and the torque converter on the flywheel and
insort and tighten the bolt lightly. It is essential that the boss of
the torque converter into which the gearbox input shaft fits,
runs absolutely concentrically. If this precaution is not taken
difficulty may be encountered when trying to fit the gearbox
to the engine. Additionally, oil leakage will occur at the oil
seal. To check for correct rotation a dial gauge or index gauge
should be mounted on a bracket retained on one of the gearbox
mounting studs. If eccentricity is apparent, remove the four
rataining bolts and move the torque converter ona quarter of a
turn until the bolt holes again line up. Refit the bolts and
check again. The maximum permissible run out measured on
the outer surtace of the boss is 0.05 - 0.06 mm (0.0019 -
0.0023 in).

8 When the torque converter is running true, tighten the bolts
and secure them by means of the locking tabs.

10.4 Tbrql.n converter retained by four bolts secured by lock-
plates

11 Clutch: removal, examination and reassembly, V-1000
Convert model only

1 To gain access to the clutch the gearbox bell housing must
be detached from the gearbox together with the clutch input
shaft and the torque converter static shaft. Detach the pipe
from the bese of the bellhousing by unscrewing the banjo bolt
from the union. Loosan and remove the six bolts which pass
from the bellhousing into the gearbox. Using a rawhide mallet
skparate the two components which are located by two dowels
in the mating surfaces.

2 Rotate the cluich centre boss, and by passing a spanner
through one of the holes in the boss remowve each of the six
flange plate retaining bolts. Pull the centre boss from position
complete with the integral shaft. The bell bearing and flange
may be removed from the shaft after detaching the ‘O’ ring and
circlip.

3 The clutch plates are secured in the clutch outer drum by 8
large internal circlip. Because the clutch plates are under pressure
from the clutch springs tha circlip cannot be removed until the
pressure has been released. If an attempt is made to prise the
circlip from position without releasing pressure, when freed the
clutch plates will spring out causing damage to the components
and also the operator.

4 To release the pressure on the clutch plates, release the lock-
nut on the end of the clutch operating pull rod and tighten the
adjuster down. In doing this the spring back plate will be drawn
against the clutch springs. When it can be seen that the clutch
plates are no longer under pressure, prise the circlip from place
using a screwdriver, and remove the clutch plates one at a time,
noting their relative positions for easy reassembly. Slacken off
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the sdjuster and remove it and the locknut from the clutch pull-
rod. Withdraw the rod and the ball bearing from the spring back
plate.

5 Lift the spring back plate from the clutch ocuter drum and
remove the clutch springs. Note the shims, one of which lies
between each spring and the back plete recess. The clutch

outer drum is retained on the splined gesrbox input shaft by a
shouldered nut. The nut is securad by a portion of the shoulder
being bent into the axial groove in the shaft. To prevent the
input shaft rotating when loosening the nut, refit temporarily
the final driveshaft, and place the shaft in the soft jaws of 8

vice. Care should be taken not to damage the shaft by over-
tightening. Place the gearbox in high gesr and loosen the nut
after bending the shoulder away from the shaft groove. After
removal of the nut the clutch outer drum may be pulled off the
shaft,

6 Commence clutch inspection by checking the friction plotes.
After an extended period of service, the clutch linings will

wear and promote clutch slip. The limit of wear messured across
each plate is 2.65 mm (0,104 in}. When the overall width of the
linings reach this level, the clutch plates must be replaced as a
complete set.

7 The plain clutch plates should not show any evidence of
excess heating (blueing) and should not be more than 0.06 mm
(0.002 in) out of true.

8 The clutch springs should have a free (uncompressed} length
of 28.00 mm (1,102 in). If the springs have taken a set of 1mm

{0.040 in) or more, the complete set must be renawed.

9 Check the condition of the slots in the outer surface of the
clutch centre and the inner surfaces of the outer drum. In an
extreme case, clutch chatter may have caused the tongues of
the inserted plates to meke indentions in the slots of the outer
drum, or the tongues of the plain plates to indent the slots of
the clutch centre. These indentations will trap the clutch plates
os they are freed and impair clutch action. If the damage is only
slight the indentations can be removed by careful work with a
file and the burrs removed from the tongues of the clutch plates
in similar fashion. More extensive damage will necessitate
renewul of the parts concerned.

10 Check the clutch disengagement bearing for wear or rough-
ness of rotstion. Inspect the pullrod anchor bush, which is a
drive fit in the bearing, for looseness and for wear on the surface
which engages with the pullrod head. Check also the pulirod
for similar wear and for straightness.

11 The clutch may be reassembled by reversing the dismantling
procedure. Whon inserting the clutch plates commence by
refitting a friction plate followed by a plain plate and so on. Fit
the double thickness plain plate last and then replace the

circlip. Ensure that the circlip is fully home in its seating groove
before releasing the pullirod. When the clutch plates are still free,
end the springs are still compressed align the internal tongues of
the plain plates, using a straight edge, so that the clutch boss
may enter the clutch easily on reassembly.

11.4b Remove all plates noting original sequence

11.4c Remove pulirod from backpiste snd ...
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Fig. 2.5. Gearbox and clutch components - V-1000 model

Torque converter static shaft
Bush

‘O’ ring

Flange plate

0Oil seal

Journal ball bearing
Circlip

‘O’ ring

‘O’ ring

Bolt - 5 off

Star washer - 5 off
Clutch Input shaft
Circlip

Ovuter plate

Friction plate - 6 off
Plain plate - § of f
Pressure plate

Shim - 6 off

Spring - 6 off

Nut

‘O’ ring

Clutch outer drum
Puli rod

Pull piece

Journeal ball bearing
Gearbox input shaft
Return spring
Ciutch opersting arm
Pivot pin

Split pin

Adjuster nut
Locknut

Rubber boot
Layshaft

Thrust besring
Thrust washer
Mainshalt

Low speed gear pinion
Bush

8
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High speed gesr pinion
Sliding dog clutch
Shim

Shim

‘0’ ring

Spacer

Circlip

Gear selector fork
Jof ’iw

Pinch bolt

Star washer
Selector shaft
Vertical link rod - complete
Link rod

Clevis fork - 2 of f
Locknut - 2 off
Clevis pin - 2 off
Washer - 2 off
Intermediate arm
Bush

Boft

Washer

Nut

Circlip

Horizontal link rod
Joint bar - 2 of f
Lock nut
Gearchange lever
Bush

Rubber

Solt

Star washer
Washer

Shim

Rubber shroud
Shroud

Clutch cable
Rubber boot
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11.5¢ Clutch drum is retained by shouldered nut

12 Gearbox: dismantling, examination and reassembly, V-1000
Convert model only

1 After removal of the clutch, the gearbox is ready for dis-
mantling. Remove the clutch operating arm by detaching the
clevis pin which is secured by a split pin. Unscrew the upper
chrome bolt from the gearbox end cover and invert the gearbox
50 that the detent spring and plunger fall out. Prise the shroud
and rubber spacer from the casing boss concentric with the
output shaft,

2 Remove the gearbox end cover screws and using a rawhide
mallet, separate the cover from the main casing. Note and
remove the thrust washers, shims and thrust bearing on the end
of the layshaft. Drift the input shaft from position in the besring
using a rawhide mallet. Remove the circlip and spacer from the
output shaft and draw off the bearing; this will allow the high
speed gear pinion and spacer to be withdrawn.

3 Pull the layshaft from position. Loosen the selector fork
pinch bolt and pull the selector shatt from the fork. Grasp the
end of the output shaft and pull the unit from position
complete with the selector fork. Separate the selector fork and
sliding dog from the upper end of the output shaft, and the
shim and low-speed gear pinion from the lower end.

L :

11.10 Pullrod bush is 8 drive fit in bearing

4 I required, the speedometer driveshaft may be removed by
unscrewing the housing from the outside of the gearbox casing.
6 Examine the gear pinions to check that there are no broken
or chipped teeth, and that the selector dogs on the gear faces
are not rounded. Repairs to damage of this nature are not
practicable, and as such the components in question must be
renowed. All the free-running gear pinions are supported on
plain bushes. If wear is evident in the form of scoring or
scuffing, the bushes must be renewed. Check also thet the shafts
and pinions with which the bushes work are not damaged.

6 Inspect the selector fork for wear of the fingers, and for
wear of the channel in the sliding dog clutch with which the
fingers locate. Excessive clearance between the two components
will induce less positive gear selection. Check also the projection
on the fork which locates with the spring loaded detent plunger,
The selector fork, together with the sliding dog clutch, wes
modified from gearbox No. GO1001 onwards so that the

finger ends locating with the sliding dog clutch can be renewed
independently from the main fork. The modified components
may be refitted in place of esrlier components,

7 Refer to Section 7 of this Chapter for comments on bearing
and oil seal inspection and removal.

8 Reassemble the gearbox by reversing the dismantling pro-
cedure. The shim fitted on the output shaft between the low
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Fig. 2.6. Gearbox casing - V-1000 modals

! Bellhousing 11 Dowel - 2 off
2 Fluid union 12 Cable guide
3 Sealing washer 13 Grommet
4 Fluid union 14 Clutch/gearbox housing
5 Sealing washer 15 Oil seal
6 Oil seal 16 Bolt - 3off
7 Bolt -2 off 17 Tab washer - 3 off
8 Bolt-4off 18 Bearing retainer plate
9 Plain washer - 6 off 19 Journal ball bearing
10 Inspection plug 20 Journal ball bearing

speed gear and the gearbox wall should be replaced with the
chamfered edge facing the gear. The layshoft endfloat when in
place should be 0.15 - 0.20 mm (0.005 - 0.007 in}. Remove or
add shims between the gearbox end cover and the needie thrust
bearing outer washer to arrive at the correct clearance. The
selector rod should be fitted into the selector fork so that the
arm is in exact alignment with the plunger locating projection
on the fork.

13 Gearbox: refitting to engine and adjusting the clutch, all
models

1 Provided that the clutch plates have been aligned correctly,
refitting of the gearbox onto the engine is straightforward. On
S-spead models if difficulty is encountered when inserting the
splined boss into the clutch centre, a long handled screwdriver
may be inserted between the 1wo mating faces with which to
rotate the flywheel,

2 On automatic models, the gearbox must be refitted to the
bellhousing and secured by means of the six bolts. Befare
replacing the completed assembly, lubricate the outer surface
of the torque converter central boss sa that it enters the oil
seal in the bellhousing easily. Ensure that the bronze bush on

21 Breather plug 31 Needle roller bearing - 2 off
22 OQil filler cap 32 Journal ball bearing

23 Sealing washer 33 Socket screw - 11 off

24 Socket screw 34 Leadclip

25 Star washer 35 Plug-2off

26 Dowel -2 off 36 Sealing ring - 2 off

27 End cover 37 Detent spring

28 Gasket 38 Detent plunger

29 Oil seal

30 O0Oil seal

the clutch shaft is fitted with the cut-aways outwards.

3 The adjustment of the clutch operating mechanism on all
models should be made with the engine/gearbox unit in the
frame and the clutch cable connected. On 5-speed models,
loosen the locknut on the clutch operating arm and by means

of the adjuster screw, set the arm so that at the point of clutch
disengagement when the clutch lever is operated, the arm is at
about 90° 1o the pushrod. This will give the greatest leverage and
hence the most sensitive control of the clutch. Tighten the
locknut and then adjust the cable at the handleber lever adjuster
so that there is 4 mm (1/8 in) movement at the ball end of the
levar before clutch disengagement commences,

4 On V-1000 models, 1c0sen the locknut on the adjuster and
screw the adjuster in or out until the distance between the inner
face (rear) of the cable abutment lug on the gearbox and the
curved portion of the operating arm against which the cable
nipple seats is as follows:

30 mm On & used machine
33 mm On a new machine or when new clutch
plates have been installed

Tighten the locknut and then adjust the cable as described for
5-speed machines.



12 a) Pewi tooth on soloctor lhould Ime up with arm 13.3 mimvs on bush must face outwards
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13.4 Adjust clutch arm by means of adjuster nut

14 Torque converter oil pump: removal, cxamination and
replacoment, V-1000 Convert model only

1 The torque converter 0il pump 1s housed within 8 chamber

in the valve timing cover and i1s driven directly from the forward
end of the camshaft via an hexagonal drive piece. To gain access
to the oil pump, the timing cover must ba removed. Ideally the
engne/gearbox unit should be separated from the frame for this
to be carried out as described in Chapter 1, Section 4. It is
possible however, if a little ingenuity 15 @xercised, to remove the
timing cover with the vngine/gearbox umit still in place. To do
this, the engine must be supported on blocks and the front
engine mounting bolt removed. In addition, the torque converter
fluid coaler must be detached to aid access, See Chapter 3,

Fig. 3.5 for diagram of oil pump.

2 Before disconnecting any feed or return pipes in the fluid
circuit, the system must be drained. Hemove the Ieft-hand frame
covur 10 gain access to the fluid reservair. Unscrew the lower
banjo bolt and allow the fluid 10 drain Irom the reservoir. Detach
the upper hose from the cooler unit to allow all the fluid to be
drained through the cooter leed pipe, which has already been
disconnected.

3 Drain the engine oil into a suitable container and then
remove the alternator, as described in Chapter 1, Section 8. The
timing cover s retained by fourteen socket screws. After removal
of the screws use 2 rawhide mallet to separate the cover from

the engine. As the cover is removed, the hexagonal drive piece wall

remain n either the camshaft or the oil pump.

4 Before attending 10 the oil pump, unscrew the large domed
nut from the oultside of the timing cover and remove the dutent
spring and pressure release volve ball,

5 Unscrew the three bolts which secure the pump cover 1o the
timing cover casing. Some models incorporate a one-piece lock
plate to secure the threo bolts, In this case the ears on the plate
must be bent down before the nuts are loosened, Litt the outer
cover from position complete with the driveshalt and the drive
pin, The cover may be a tight fit in the casing. Unfortunately, no
method is provided by which a tight fitting cover may be
removed with case. Very carefully use a sharp tipped screw-
driver between the 1wo mating surfaces to heip displace the
cover. This may damage the materal, although unsightly,

slight damage in this arca is not critical because the faces do not
comprise a sealing joint. Alter removal of the cover, detach the
large 'O’ ring from the caver spigot and displace the drive pin
and the driveshaft.

6 Lift the inner rotor from place followed by the outer rotor,
Clean all the companents in petrol and allow them to dry before
inspechion.

7 Examine the two rotors for scoring, caused by swarf finding
its way into the oil pump. Damage of this nature is unlikely
unless contamination of the circuit has occurred during overhaul.
Check ulso that the bore in the timing cover is not scored. The
ail pump outer rotor runs directly in the timing cover, theretore,
f damage occurs to the housing, the complete cover must be
renewed. Check the diametrical clearances between the outer
rotor and pump housing and between the outer and inner rotors,
with a feeler gouge. The specifications are given at the beginning
of the Chapier,

8 Check the driveshalt outer surface for scoring and ensure that
an annular groove has not been worn by the oil seal lip. The drive-
shaft runs directly in the pump cover. If the clearance exceeds
0.145 mm{ 0.006 in), the shatt or pump cover should be renewed.
9 1f deamage to the 0il seal occurs, hydraulic fluid will find its
way into the engine oil causing o drop in the rescervoir level and
an undesirable contamination of the engine lubricant. The seal
can be prised from position atter removing the internal circlip
vath a suitable pair of pliars, Check carefully that the small oil
feed hole in the pump cover has not become obstructed.

Failure of 0il to reach the driveshaft will cause sezure of the
pump shaft and consequent temporary failure of the torque
converter, due 1o a lack of fluid. The o1l pump drive piece 18
made from a soft steel, the edges of which will round off if
seizure occurs, and so prevent actual breakage of the drivepiece
or driveshaft. ) )

10 Reassemble the oil pump by reversing the dismantling
procedure. Lubricate all the components wth hydraulic

fluid during reassembly, The 1wo rotors must be fitted so

that the punch-marked face of each is anay from the timing
cover. Ensure that the sealing ‘O’ ring is in good condition,
before replacement,

15 Torque converter circuit pipes and seals: examination,
V-1000 Convert model only

1 Inspect the feed and return pipes perigdically for signs of
perishing or damage caused by trapping or bad routing. When
refitting pipes, ensure that they ore positioned correctly away
from hot components and that there are no kinks. Use new
sealing washears at the bunjo unions, whenever there is any
doubt about their condition. Scored or compressed washers will
promote lecakage and encourage overtightening of the banjo
boits, which shear easily.

5 A
14.3 Hexagonal converter oil pump drive prece



14,73 Using 8 feeler gsuge check inner and ...

14.7b ... outer rotor for wear . 14.9 Oil sesl is retained by a circlip



14.10 Fit rotors with both punch marks facing outwards

DN A LN~

Fig. 2.7. Torque converter coolant system

Fluid reservoir

Filier cop/dipstick
‘O’ ring

Boit

Plain washer

Rubber sieeve - 2 off
Bolt

Plain washer
Warning sticker
Rubber cushion
Banjo bolt with filter
Sealing washer - 2 off
Pump foed pipe
Banjo bolt

Sealing washer - 3 off
Return pipe

Banjo bolt - 4 oft
Sealing washer - 11 off
Domed nut - 2 off
Radiator return pipe
Radiator feed pipe
Converter feed pipe
Breather pipe

Strap

Oil cooler

Boft -2 off

Plain washer - 2 off
Rubber buffer - 4 off
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18 Torque convertar reservoir: location and filter clesning,
V-1000 Convert model only

1 The torque converter {luid reservoir is retained on the left-
hend side of the machine under the frame side-cover. Access
may be gained by pulling the cover from position. The tank
filler cap incorporates a dipstick to facilitate level checking.

2 The oil foed line banjo bolt (the lower bolt) incorporates 8
cylindrical gauze filter, which should be removed and cleaned in
petrol whenever the fluid is renewed.

17 Torque converter oil cooler: removal and examination,
V-1000 Convert model only

1 The torque converter hydraulic fluid cooler is similar in
construction to the water radiator utilised on most motor cars.

"

16.2 Lower pipe banjo bolt incorporates filter screen

18 Fault disgnosis - gearbox

It is mounted on the forward frame down tubes t0 take
adventage of the good air flow.

2 To remove the oil cooler, first drain the fluid by disconnect-
ing the right-hand pipe followed by the left-hand pipe. Both
pipes are retained by concentric olive type unions. Tie the

pipes up above the level of the reservoir, to prevent all the

fluid draining from the system. The cooler is retoined on the
frame by two bolts pessing through rubber bushes.

3 Repair of a leaking cooler is impracticable and as such a
demaged unit must be renewed. It is not possible to introduce a
sealent into the system because of contamination.

4 After o period of service, the external cooling fins will
become blocked by wind-blown matter causing a severe
reduction in cooling efficiency. Frequent overheating of the
fluid, evident by boiling noises eminating from the reservoir, can
often be traced to this fault. Clean the outside of the cooler ina
gresse solvent, and after rinsing, dry, using a high pressure air
hoss. Do not apply the prossure hose to either the inlet or outlet
88 the pressure will damage the matrix.

- ~
17.2 Oll cooler mounted on rubber bushes

- -

Symptom Cause Remedy
Difficulty in engaging gears Gear selectors not indexed correctly Check alignment.
Selector forks bent or badly worn Renew.

Machine jumps out of gear Camplate plunger sticking

Worn dogs or dogs on gear pinions

Geer change lever does not return to
original position

Broken return spring

Remove and free.
Renew defective pinions or dogs.

Renew spring.
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19 Fault diagnosis: clutch

Symptom

Cause

Remedy

Cluteh shp

Operating action stif(

Oil on plates

Lack of frees play on operating rod
Worn plates
Weak springs

Bent pushrod

Dry pushrod

Dry plate splines (not V-10001|
Damaged, trapped or frayed control
cables

Remove and clean.

Renew faulty seals,

Readjust control arm or cable,
Renew.

Renew.

Renew

Grease.

Grease.

Check cable and renew if required.

Ensure cable is lubricated and has no sharp
bends.

20 Fault disgnosis: torque converter - V-1000 Convert model only

Symptom

Cause

Remedy

No drive to rear wheel

Fluid boils consistently

Fluid leakage
Sheared drive piece

Blocked oil cooler fins

Check level in reservoir and inspect for leakage.
Remove timing cover and inspect.

Clean.
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Spacifications

V-1000 I-Convert, 850T, T-3 and 750 S and S3 models

Carburettor

Maoke
Type
Atomiser ...
Idling jet ...
Starting jet
Neeodle
Choke ...

e e s wee s s wan

Main jet ... e e x P ~
Mixture screw; no, of turns out
750S and 850T -
750 S3

850T3 and V-1000 ... . o
Air filter type ... .
Le Mans models
Carburettor

Make
Atomiser ...
Main jet ...
Pilot jet ...

Starter jet
Accelerstor pump jet ...
Mixture screw: no, of turns out

Lubrication svstam
Filter o i S Vi AT i e
Oil capacity:
V-1000
All others ...
Qil pump type ... .

Dell ‘Orto

VHB 30CD (right-hand)
265

50

80

V9, 2nd notch (V-1000 I-Convert model, U-9)
40

VHB 30CS (left-hand}

85073
120

V1000
130

750, 8,53 & 8507
142

2-2% {LH), 2%-2% IRH)
2-2% (LH), 2-2% IRHI

1%

Qil impregnated plastic foam

Dell ‘Orto

PHF 36 B (DI right-hand, PHF 36 B {S) left-hand
265 AB

136

60

70

38

1%

K5 (2nd notch)

Wet sump, high pressure

Gauze scregn, sealed cortridge (except 790S and somae T models)

3 1tr (6.4/5.3 US/Imp pint)
3.5 Itr (7.3/6 US/Imp pint)
Helical gear
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il pressure
Pump body depth jos
Pump gear width
Pump body internal diamaeter ...
Driven gearshaft diameter

Shaft/recess clearance ...

s ane e wes wes e

1 General description

The fuel system comprises a petrol tank fitted with two taps
from which the two carburettors are fed by gravity via intercon-
‘nected petrol pipes. On 750S and V-1000 models the left-hand
tap is of the electrovalve type and is operated by an integral
‘solenoid when the ignition is switched on. All other taps are
manually operated and combine a reserva position to provide
asmall amount of fuel after the main supply has rundry. A
tiost-operated switch, mounted in the under side of the tank
and interconnected with 8 warning light on the handlebar
console, is fitted to V-1000 models, to indicate when the
reserve fuel level is reached, A cylindrical gauze filter is fitted
to each tap within the petrol tank, and 8 secondary filter is
Incorporated at each carburettor union,

The two carburettors breathe through a replaceable dry paper
cwtridge air filter on all models but the 850 Le Mans model,
which has 8 gauzescreened bell mouth fitted to each carburettor,
A oollector box is incorporated in the air filter system, which
sliows expelled oil vapour from the crankcase and rocker boxes
to be passed through the cylinders where it is burned during the
combustion stage and exhausted through the exhaust system.

Dell ‘Orto concentric, slide-type carburettors are fitted to all
models, The carburettor throttle valve on each unit is controlled
by a separate cable connected to a shared twist grip throttle
control on the handlebars. The carburettor fitted to the 850
Le Mans models differs from all others in having a throttle slide
controlled accelerator pump to improve acceleration, Each
carburettor is fitted with a choke assembly, operated either by 8
carburettor mounted lever or remotely by o lever mounted on
the left-hand rocker cover and connected by control cables,

Engine lubrication is provided by oil contained in the sump
and circulated through a gear pump, driven by the timing chain,
at the front of the engine. All models are fitted with a gauze
oil strainer through which the sump oil is passed before reaching
the pump, In addition, a!l models but the 750S and some B50T
models, have a replaceable cartridge-type main feed filter through
which the oil is forced before being transmitted to the working
parts of the engine. Both gauze screen filter and cartridge filter
are contained within the sump,

2 Petrol taps: removal, cleaning and replacament

1 Two petrol teps are fitted 10 sll models, of which tha left-
hand tap on V-1000 Convert and 750S models is electronically
operated by a solenoid on the tap body.

2 Before the taps can be unscrewed, the contents of the tank
must be drained into 3 suitable container. Release the spring

clips or screw clips from the hoses and pull them from the tap
unions. Operate the electrovalve tap by turning on the ignition,

3 Remove the taps by unscrewing the gland nuts. The two wires
fitted to the solenaid on electrovalve units are a push fit on the
terminals. Each tap is fitted with a gauze mesh filter which should
be cleaned in petrol at regular intervals a3 specified undar the
routine maintenance heading.

4 1f the electrovalve tap malfunctions, it should be replaced

by a new unit as repair is impracticable. Slight leakage of the
manual tap can often be rectified by tightening the lever securing
nut slightly, which may vibrate loose. The taps may be dismant-
led when in position on the petrol tank, after draining the fuel,
Unscrew the lever retaining nut and withdraw the lever, complete
with the nut and backing spring. The Neoprene seal can be hooked

55-60 psi (3.8-4.2 kg cm2)
14.032-14.075 mm {0.5524-0.6541 in}
13.973-14.000 mm (0.5501-0.5511 in}
26.250-26.290 mm (1.0334-1.0350 in)
26.340-26.390 mm (1.0370-1.0389 in)
9.985-10.000 mm (0.3931-0.3837 in)
10.013-10.035 mm (0,39420.3950 in}
0.013-0.050 mm (0,0005-0.0019 in)

out with a small screwdriver. If leakage of the tap occurs, the seal
must be renewed.

5 When reassembling the tap, ensure that the holes in the seal are
corroctly aligned. When screwing in the centre nut take care that
it does not become cross-threaded. This is easy to do since the

nut is spring loaded and must therefore be pushed inwards as well
as turned.

3 Cerburettors: removal and replacement

1 Before removing the carburettors it is necessary to detach
the petrol feed pipes with the unions at the carburettors.
Unscrew the slotted bolt which passes through each union and
displace the circular gauze filter screen.

2 Unscrew the two carburettor top retaining screws from each
instrument and withdraw the tops, complete with throttle slide.
Remove the throttle slide return spring followed by the throttle
slide and carburettor top from each cable. On Le Mans models
this is not necessary 8s the return springs are securely retained
and will not spring from position inadvertently. Where a remote
choke control is used, unscrew the choke ceps ond pull the
assemblies from position,

3 On all but Le Mans model, each carburettor is retained on
the inlet stub by o screw clamp. Becasuse of the design of the air
filter box rubber duct, it is simpler to detach each inlet stub from
the cylinder head by removing the three socket screws and then
separating the carburettor from the stub. On Le Mans models,
each cerburettor is retained on the inlet stub by a heavy rubber
hose which is secured by two screw ¢lips. The rubber mounting
helps isolete the carburettors from vibration.

4 Note the difference between the left and right-hand carburet-
tors and lay them aside carefully.

5 Replace in the reverse order to removal, Insert each throttle
slide carefully, entering the needle into the jet. Do not oil the
slides. Make sure the lug on the mixing chamber top engages
with the notch in the carburettor body.

6 Make sure that all the hose clips are tight, making airtight
ioints. If this is not s0, the mixture will be weakened with poss-
ible damage to the pistons. Check that the controls work
smoothly.

2.1 *Electovalve’ -g'nition operated petrol tap



Al

2.3a Petrol piEes_h_cld by screw or;pring clips

“3 _-i.
3.2b ... Disconnect the throttle slides

3.2c Remowe the springs and caps from the cable




Fig. 3.1. Dell'Orto VHB type Carburettor - Except Le Mans model

Screw

Choke mechanism
‘O’ring

Pilot mixture screw
Spring

Throttle stop screw
Spring

Screw - 2 off
Washer - 2 off

10 Boot

11 Cabie adjuster

12 Locknut

13 Carburertor cop

14 Gasket

15 Throttle return spring
16 Needle clip

17 Throttle valve (slide)
18 WNeedle

19 Special nut

20 Clamp

21 Insulator

22 Screw

23 Accelarator pump body
24 Piston

25 Steel ball

26 Valve body

27 Spring

28 Pump body cap

29 Main jot

30 Sealing washer

31 Drain plug

32 Starter jet

33 O’ring

34 Main nozzle

35 Pilot jet

36 Flost needle

37 Petrol feed union
Filter screen

Screw

38

39

40 Sealing washer
41 Float unit
<2
43
44

VONOIMAWN~

Float pivot pin
Sealing pin
Float bow!

3.2d Choke plunger housing held by a single screw ]
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3.2e Cable operated choke control lever

4 Carburettors: dismantling snd clesning.
Model VHB carburettors only

(3]

e
A

o

bag

i

1
y

4

3.3 Datach the carburettar complate with inlet stub

to check that the needle suspended from each throttle valve has
entered the needle valve, otherwise there is risk of damaging
both the needle and the jet.

1 Remove esch carburattor as described in the previous Section,
Dismantle them seperately, so that the parts do not become
interchanged. Note that the carburettor marked CD is the right-
hand instrument and the one marked CS is the left-hand instru-
ment.

2 Invert the carburettor and unscrew the large nut from the
centre of the flost chamber, Lift the float chamber bowl from
place, noting the sealing O ring. Using a pair of snipe nosed
pliers, withdraw the float assembly pivot pin. Lift the floats
from position together with the float needle. Displace the

neodle and store it safely as it is easily lost,

3 From the centre of the mixing chamber base unscrew the
main jet and then remove the accelerator pump block as a unit,
by fitting a spanner to the two flats on the main body, Separate
the accelerator pump parts from the block after removing the
end cap which held the main jet. The components include a
return spring and a piston containing a non-return ball valve.

The main nozzle which protrudes into the venturi of the
carburettor, can be pushed out from the venturi side.

4 Unscrew the pilot jet from the boss adjscent to the accelera-
tor pump holder. Then unscrew the choke (starter) jet complete
with sealing ring from the turret to one side of the base.

S The pilot adjuster screw should be unscrewed from the out-
side of the carburettor body. The choke control lever and
plunger assembly {(where utilised) may be removed after unscrew-
ing the single screw which passes through the housing cap.

6 Clean all the passageways in the main body and the jets, using
a compressed air jet. Do not use stiff wire or other pointed
instruments for clearing obstructed jets or passageways, It is only

100 easy to enlarge the precision drilled orifices and cause carburo-

tion changes which will prove very difficult to rectify.

7 Persistent flooding is often caused by 8 leaking float, which
wnil cause the petrol level to rise, or by dirt on the flost needie
or need valve seating. A worn needle may also cause flooding due
to bad sealing, or may, in unusual circumstances, stick shut,
causing a lack of fuel.

8 Before reassembling the carburettor in the reverse order to
that given for dismantling, moke sure all the component parts
oare clean, Check that the needle is not bent, by rolling it on a
sheet of plain glass. Examine the throttie slide; signs of wear

will be evident on the polished outer surface.

9 When replacing the throttle valves, make sure the slot in the
base of each valve registers with the projection inside the mixing
chamber, so that the valve will seat correctly. It is also important

5 Carburettors: dismantling and cleaning.
Model PHF carburettors only

1 To remove the caerburettors, see Section 3. Dismantle each
separately.

2 Unscrew the fuel filter cover scréew and remove the screw,
seal, filter cover and filter scroen. Wash the screen in petrol.

3 Unscrew the float bowl nut and remove it, complete with
sealing ring. Remove the float bowl and O-ring seal.

4 Unscrew the main jet, main jet holder and needlie jet.

Blow through the jets to ensure that they are clear.

5 Unscrew the starting jet and check the O-ring seal. Unscrew
the pilot jet, and the accelerotor pump valve. Blow through to
clear.

6 Pull out the float pivot pin and remove the twin floot, Drop
out the flost needle and unscrew the needle valve. Check the
O-ring seal underneath the needle valve and inspect the float
needie tip for wear. Check the plastic float for leaks by shaking
to see if any petrol is inside.

7 Clean the float bowl and nut. Inspect the float chamber
O-ring seal and fit it firmly in its groove before replacing the
float bowl. Ensure that all O-ring seals are replaced without
damags.

8 Unscraw the accelerator pump jét cover with its O-ring seal -
this is opposite the fucl filter - and remove the accelerator pump
jet with its O-ring seal. Blow through the jet. It should not be
nocessary to dismantle the acoelerator pump. Do not move the
pump adjuster screw - this is set by the factory.

9 Check the condition of the O-ring seal in the mixing chamber
top. Inspect the throttle needle and needle jet for wear. The jet
may be worn oval after considerable mileage when it should be
ronewed. The needle clip must be in groove 2.

10 Jet sizes and needle position are selected by the manufact-
urers after testing with the recommended fuel, Changes are only
necessary in exceptional circumstances.,

11 Do not mowve the throtile stop or mixture regulating screws
or the carburettor will have to be retuned.

12 To remove the throttle slides and needles from the carburettor
tops, pull back the return spring with one hand and invert the
slide 50 that the throttie needle and clip can be pushed out. With
the spring compressed, detach the slide from the cable. Control
of the throttle slides by tho main control cables is transmitted vis
a crank arrangement and a short length of cable within the carbur
ettor top. Wear in this area is unusual, A wor.. cross shaft seal
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may promote a weak mixture. The seal can be renewod after
shding the shaft from position,

13 Throttle slides or mixing chambet tops should not be inter-
changed 8s the accelerator pumps will then need readjusting.
14 Insert the throttle slide into the mixing chamber carefully,
making sure that the needle goes into the needle jet. The
scotlerator pump lever is on the intake side.

8 Float chamber fuel level - checking

1 Remowe hoth carburettors, ses Section 3.

2 Dewch the float bowl from each carburettor by unscrewing
the central nut, Using a vernier gauge, check that the distance
benween the upper edge of the float and the float chaomber mat-
ingsurtace is as follows, with the needle valve closed.

23.5 mm 10.9252 in) with 10 gm floats
24,5 mm (0.9645 in) with 14 gm floats

The tloets are weight marked for sasy identification. The
float tongue may be bent carefully 10 make the necessary adjust-

ment.
3 Anincorrectly set float height can cause consistent overrich- 423 Remove plug to detach float chamber

nsss of the mixture or weakness of the mixture depending upon
whather the lioat is set too high or too low.

4.3a Unscrew the main jet ond then ... 43b ... iovu the accelerator pump body as_a unit
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4,3¢ Push down the main nozzle and ...
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Fig. 3.3. Measuring floet height

45 Un;crsw the pilot mixture screw to aid cleaning

Fig. 3.2. Carburettor - Le Mans model only

Note: The carburettor illustrated is similar 1o but not identical to the instrument fitted to the Le Mans model

1 Throttle vaive Islide) 48 Adjuster scrow
2 Newdle 49 Locknut
3 Main nozzie 50 Starter housing cap
4 Main jer 51 ‘O‘ring
5 Pilot jot 52 Return spring
6 Suwrter (choke) jet 53 Choke plunger
7 Accelerator pump jet 54 Screw
8 Floyt neadle valve 55 Blanking screw
9 Float umit 56 Washer
10 Top cover 57 Accelerator pump jet cover
11 Gasket 58 ‘O’ring
12 Sealing ring - 2 off 59 'O'ring
13 Secrew - 2 off 60 Accelerator pump valve
14 Washer - 2 off 61 "'ring
1§ Screw 62 Lock nut
16 Washer 63 Pump adjuster
17 Cank 64 O’ring
18 Intermediate cable 65 Screw -3 off
19 Screw - 2 off 66 Washer - 3 off
20 Spindle 67 Accelerator pump body
21 Cup-2off 68 Spring
22 Seal- 2 off 69 Diasphragm
23 Crank box 70 ‘O’ring
24 Interconnecting lever - not used 71 Main jet holder
25 Woasher - not used 72 Accelerator pump feed pipe
26 Lever arm - not used 73 ‘O’ring
27 Tab washer 74 Washer
28 Nur 75 Spring
37 Spring 76 Idie mixture screw
38 Pivot pin 77 ‘O’ring
29 Throttle pump arm 78 Filter screen
40 Return spring 79 Petrol feed union
41 Needle clip 80 Sealing washer
42 ‘O’ring 81 Screw
43 Special nut - not used 82 Float pivot pin
44 Insulator - not used 83 Flost bow! clip
45 Screw - not used 84 Float bow!
46 Clamp - not used 85 Sealing wesher
47 Boot 86 Drain plug and main fet cover

89

_J/
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7 Carburettors: idie speed adjustment and synchronisation

1 Before any running adjustments are made to the carburettors,
the engine must be allowed to reach normal working tempera-
ture. In addition, it is important that tho valve clearances and
ignition timing are checked first.

2 With the engine stopped, screw the idle adjuster screws (pilot
mixture screws) inwards and then outwards the number of turns
prescribed in the Specifications,

3 Start the engine and screw the throttle adjuster screws in an
equal amount until the engine is running at 1000-1200 rpm.
Remove one plug cop and by means of the idle adjuster screw on
tha opposite carburettor find the point at which the engine runs
fastest. If the screw was set correctly, the optimum position

will not be far anay. Replace the plug cap and repest the opera-
tion on the other cylinder. Because of the engine configuration
running on one cylinder can be accomplished only at relatively
high engine speeds. This is why the initial engine specd must be
set a1t 1000-1200 rpm.

4 When the mixtum adjustment is correct, unscrew the throttie
adjuster screw on one cylinder so that when the plug cap is
removed the engine fires four or five times before stopping.
Repeat this on the second cylinder. The correct idling speed
should now be achieved.

5 In order to ensure correct synchronisation of the carburettors,
it will be necessary to check that both carburettor slides start
lifting ot exactly the same time. Checking may be done visually,
through the carburettor mouth, Adjustments should be made

by means of the cable adjusters on the carburettor tops or at the
twist grip control on the handlebars. After making the adjust-
ment, screw the adjusters in or out an equal amount until there
is approximately 3 mm (1/8 in) free play ot the cables before
throttle slide lift commences.

6 _In addition to manual adjustments of the carburettors, the
carburettors are fitted with teke-off points to which vacuum
gauges may be fitted. Follow the makers instructions for adjusting
the carburettors, commencing at an engine speed of 800-900

mm,

8 Air filter: removal and replacement. Except Le Mans models

1 To gain access to the air filter box and make removal of the
air fliter element easier, the petral tank should be removed,
followed by the carburetiors as described in Section 3 of this
Chapter. In addition, the battery must be removed as described
in Chapter 7, Section 2,

2 Romove the rubber ducting from the rear of the breather
box end detach the four hoses leading to the breather box. The
duct Is retained by a strap arrangement consisting of two

thin stee! stops and two springs.

3 Unscrew the single nut from the rod projecting through the
front of the air filter box and withdraw the breather box followed
by the air filter element.

4 The air filter element is of the dry paper type and should be
renewed, irrespective of condition, ot the recommended interval.
Knock the element 1o remove the loose dust. Blow out from the
inside with an air hose to remove tha more ingrained motter, If
the filter element is perforated or has become soiled with oil, it
must be renewed. Poor performance and an over-rich mixture
will result from a blocked filter,

5 When refitting the filter assembly note that the free plate at
the front of the breather box must be located correctly with the
projection on the box.

9 Oil filters: removal and cleaning

1 Al models are fitted with a gauze mesh oil strainer within

the sump, which should be cleaned vvory 9,000 miles (15,000
km). This is approximately evary fifth oll change. With the excep-
tion of the 7508 and most 850T models, a filter cartridge is also

fitted. The cartridge cannot be cleaned and must therefore be
renewed 3t the same time 3s the screen is cleaned.

2 To gain access 1o the filter(s), drain the engine oil when the
engine is warm and then remowve the sump scraws. The oil filters
and pressure relgose valve are all attached to the sump plate
itselt,

3 Unscrew the filter cartridge and discard it. Bend down the
lock plate on the gauze screen centre bolt. Remove the bolt and
1ift the screen trom position. The screen may be cleaned n
petrol and then allowed 1o dry thoroughly or blown dry with
un air hose. Whan refitting the gauze, ensure that the centre
bolt 15 secured by the tab washer.

10 Qil pump: removal, examination and renovation

1 The oil pump is ot the spur gear type, retained in a housing
fitted to the front of the engine and driven by the cam drive
chain. Remowal and inspection of the oil pump 15 unlikely to be
necessary unless the engine lubrication system fails or during a
major overhaul, The oil pump may be removed as described n
Chapter 1, Section 10, after the trame has been separated from
the engine and the alternato: and timing cover removed. Refer
10 the relevant Sectians in Chapter 1,

2 After withdrawing the Woodrutt key from the oil pump
driveshaft, push the integral shatt and drive pinion from position,
ond then displace the driven pinion, Clgan the components
thoroughly 1n petrol and allow them to dry. Make a visual
check of the pinion teeth for chipping or wear and the shafis
for scoring. Insert the driveshaft into the pump body and
check for play in the two needle roller bearings. If play is
evident, or if the needle rollers are scored, the bearings should
e pushed from position and renowed.

3 Check the dimension of the gear pinions and the housings
in the pump body against those given in the Specifications.
Worm components cannot be repaired and therefore must be
substituted by new components,

11 Oil pressure relief valve

1 The oil pressure relief valve consists of a spring loaded
plunger contained within a housing screwed into the sump,
adjacent to the filter. The valve regulates the prossure of oil

in the lubrication system and allows the oil to bypass the filter
ond continue circulating if the filter becomes clogged.

2 To dismantle the valve, leaving the housing in the casing,
remowve the centre bolt and litt off the seal, cup and spring.
Invert the casing and allow the plunger to fall out. The valve

is set on initial assembly to a pressure of 54-60 psi (3.84.2 kg
cm?2) by means of shims placed batween the spring and cap.

3 Clean all components and reassemble them in the same order.

7.2 A = Throttle adjuster screw; B = Pilot mixture scrow
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Fig. 3.4, Exhaust system and air filter

1 Rubber duct 14 Nur 27 Bolt-2off 39 Collar -2 off
2 Eibow connection I5 Rubber e/bow 28 Spring washer - 2 oft 40 Finned flange - 2 off
3 Breather box 16 Rubber elbow 29 Return pipe 41 Spring washer - 4 off
4 Stop - 2 off 17 Hose clamp - 5 off 30 Cip 42 Nur -4 off
5 Spring - 2 off I8 Hose clamp 31 Banjo bolt 43 Balance pipe
6 Backing plate 19 Breather hose - 2 off 32 Sealing washer - 2 off 44 Clamp - 2 off
7 Air filter box 20 Banjo bolr - 2 off 33 Rocker feed pipe 45 Silencer - 2 off
8 Air filter box 21 Sealing washer - 4 off 34 Banjo bolt - 3 off 46 Clamp - 2 off
8 Bracket 22 Orain pipe 35 Sesling washer - 6 off 47 Bolt - 2 off
10 Washer 23 Spring clip - 2 of/ 36 RH exhaust pipe 48 Star washer - 2 off
11 Nut 24 Guwde clip 37 LH exhaust pipe 49 Grommet
12 Bonr 25 Breather pipe 38 Gaskel ring - 2 off 50 Non-veturn vaive
13 Star washer 26 Gasket
.

10.1 Oil pump secured by four screws, located on two dowels

10.2a Check the pump gears for scoring and ...
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10.2c The double row rollar bearing can be pushed out

. L
11.2a Remove the cap bolt complete with the cap 11.2b Lift out the spring and valve plunger

12 Oil pressure warning switch

1 An qil prassure switch screwed into the crankcese forward of
the cylinders, and connected to a warning light, Is provided to
indicate when the oil pressure has dropped below a safe lavel,

2 If the warning light illuminates when the engine is running

at anything over tick-over speed, a fault in the lubrication system
is indicated. Stop the engino immediately and do not restort
until the fault has been rectified.

13 Petrol level switch: location. V-1000 Convert model only

1 A float-operated switch is fitted in the underside of the
patrol tank, which gives o visual indication of low fuel level vis
2 waming lamp. Unless the float sticks in the cylinder in which
it moves, failure of the switch to operate is unlikely.

2 After draining the petrol from the tank the complete unit
may be unscrewed. The two wires leading to the switch are 2
push fit on their terminals.




13.2a Two-piece float operated fuel level switch

13.2b Check condition of the sealing washer

’
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Fig. 3.5. Engina oil pump, converter pump and filter system
11 Bok 21 Cower
12 Tab washer 22 Oil pressure switch
13 Oif hilter cartridge 23 Saaling washer
14  Pressure relcase valve 24 Boot
complete 25 Owurer rotor
15 Valve body 26 Inner rotor
16 Plunger 27 Drive shaft
17 Spring 28 Drive pin
18 Sesting disc 29 Drive piece
19 Gsp boit 30 Converter 0il putnp cover
20 Sealing washer
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35
36
37
38

Oil seal

0’ ring

Boit - 3 off

Lock plate

Pressure release ball valve
Spring

Plug

Spring seat

Gasket
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14 Fault disgnosis: carburstion

Symptom Cause Remedy

Engine ‘fades’ and eventually stops Blocked air hole in filler cap Clean,
Empty fuel tank Refill,
Blocked fuel filter Ciean,

Engine difficult to start

Engine idles poorly

Engine runs badly - black smoke from
oxhausts

Engine difficult to start, Fires only
occasionally and spits back through
carburettors

Engine runs very hot, keeps on running
after ignition is turned off

Engine pinks

Carburettor(s) flooding

Twist grip open too far
Air tilter blocked

Blocked idling jet

Carburettor too rich or 100 weak

Leak between carburettor and cylinder head
Cerburettor(s) flooding

Blocked air filter

Weak mixture

Weak mixture

Fuel octane rating too low

Dismantle and clean carburettor{s). Check
far punctured float.

Close twist grip.

Remowe and clean or ronew.

Dismantle carburettor, and clean.

Adjust.

Check hose clips for Lightness.

Dismantie and clean carburettor, Check for
sticking float.

Remove and clean or replace.

Check for fuel in float chambers and whether
choke is closed.

Readjust carburettors,

Use correct grade fuel.

15 Fault diagnosis: lubrication system

Symptom Causge Remedy
Qil pressure warning lamp remains on, Low oil pressure Check,
flashes or comes on when driving Filter blocked Renew,
Low oil level Top-up.
Worn main or big-end bearings Dismantle and check.
Faulty oil pump Check.
Faulty oil pressure relief valve Check.

White smoks in exhaust

Faulty oil pressure switch
Faulty wiring

Worn cylinder bore
Broken piston ring
Worn valve guides

Check continuity, renew if necessary.
Check electrics.

Rebore.
Renew.
Renew.
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Specifications

Contact breaker

Make
Type
Gap:

All others . v

Ignition timing: BTDC

7508 and S3

850T and Le Mans
850T-3 .. o e
v-1000 l-Conveft -

Capacitor
Capacity ...

Ignition coil
Makp
Resistance at 20°C .
Praimary winding . ... f
Secondary winding ...

Spark plugs
Gap
Type

85071 ... . >

850T7-3 e né

V-1000 I-OOnw:u =

850 Le Mans ... i : 2 .
*oriqinal equipinent

Marelli
S311A

0.42-0.48 mm (0.0160.018 in)
0.370.43 mm (0.014-0.017 in)

139 + 10 retarded, 390 + 39 advanced
89 retarded, 340 advanced

20 retarded, 332 advanced

00-20 ratarded, 310-330 advanced

CEJ36N
0.25 mid

Marelli
BM 200C

3.35 ohms * 6%
6.200 ohms + 10%

Standard 0.6 mm (0.023 in), high speed 0.5 mm (0.019 in)

Standard - normal  Standard - high Alternative
touring spred Motorcraft
“Marelli “Marelli

Ccw24a0L CW275L AG1
cWw240L CW275L AG23
CW7L - AG2
CW7L or CWLP -

Champion N9Y -
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1 General description

The ignition system fitted to the Moto Guzzi V-twin modeis
consists of two duplicated circuits, each of which serves one or
other of the two cylinders.

The two contact breaker units are contained within a housing
between the cylinders, and are operated by a single cam driven
from a gear pinion on the valve camshaft, Low tension current
passing through the ignition colls is interrupted when the contact
breakers separate and by mutual induction create a high tension
current in the ignition coil secondary windings, which is delivered
to the spark plugs.

The ignition coils are mounted below the petrol tank under
the frame top tube.

An gutomatic ignition timing unit (ATU) is fitted bolow the
contact breaker operating cam, which alters the point of contact
breaker separation, and hence the moment the spark occurs, to
suit the engine speed.

A condenser is fitted to each ignition circuit, connected in
parallel with the contact breaker 10 minimise arcing across the
points faces and so maintain the high tension current,

The starter motor is a series-wound pre-engaged unit, which
operates on direct current from the battery. A solenoid mounted
on the top of the starter motor engages the starter pinion with
the flywheel mounted ring gear. On all but Le Mans modols, o
switch incorporated in the clutch cable prevents operation ot
the starter motor unless the clutch is disengaged. V-1000 models
are fitted with 8 switch which prevents operstion of the ignition
system with the sidestand in the extended position.

2 Contact breakers: adjustment

1 In order to inspect and adjust the contact breakers, the
housing cap, retsined by two screws must be removed. To aid
access for easy removal and subsequent attention the rear of the
petrol tank should be raised a few inches after detaching the
retaining strap and the petrol pipes. Support the tank on a bunch
of rags or a wooden block.

2 Rotate the engine until one set of points is open and examine
the contact faces. Slight irregularities in the faces may be removed
using a fine Swiss file or a strip of emery peper backed by a
piece of tin, if they are dirty, pitted or burnt, it will be necossary
to remove them for further attention, as described in Section 3 of
this Chapter. Repoat the process for the second set of points.

3 The correct contact breaker gap, when the points are in the
full open position, is within the range 0.42-0.48 mm (0.016-
0.018 in) for 860T models and 0.37-0.43 mm (0.014-0,017 in)
for all other models. Adjustment is effected by slackening the
two screws passing through the contact breaker fixed point

plate and using a screwdriver inserted in the notch provided,
moving the fixed cantact nearer to or further sway from the
moving contact. Ensure that the points are in the fully open
position when this adjustment is made or a false setting will
result. Tighten the two screws and recheck the gap; the feeler
gauge should be a light sliding fit between the faces.

4 Repeat the process on the other set of contact points. Before
refitting the housing cap, clean the points faces using a clean

rag dipped in methylated spirits. This will ensure that the points
are perfectly clean and prevent the faces picking-up prematurely.
Apply a few drops of thin oil to the cam lubricator wick. Do not
owver lubricate or the excess oil may find its way to the points,
causing ignition failure.

3 Contact breskers: removal, renovation and replacement

1 If the contact bresker points are burned, pitted or badly
worn, they should be removed for dressing. If it is necessary to
remove a substantial amount of material before the faces can be
restored, new contacts should be fitted,

2 Toremove a contact breaker set, loosen the screw retaining

the leads trom the condenser and low tension circuit and pull the
forked terminals from place. Remove the two screws passing
through the fixed point baseplate and lift the complete contact
breaker unit from position.

3 To separate the moving contact from the fixed contact plate
romove the terminal screw completely and slide off the plastic
insulator and cage to release the return spring end. Prise of f the
E clip from the top of the pivot post and remove the moving
point from the pivot.

4 The points should be dressed with an oilstone or fine emery
cloth, Keep them absolutely square during the dressing operation,
otherwise they will make angular contact when they are teplaced
and will burn awuy rapidly as a result.

S5 Replace the contacts by rewrsing the dismantling procadure,
wking care to position the insulating washers in the correct
sequence. Lightly grease the pivot post before replacing the
moving contact ond check that there is no oil or grease on the
surface of the points. Place a few drops of oil on the lubricating
wick that bears on the contact breaker cam, so that the surface
is kept lubricated.

6 Readjust the contact breaker gap to the recommended
setting, after verifying that the points are in their fully open
position.

7 Repeat the whole procedure for the other set of contact
breaker points.

4 Condensers: location, removal and replacement

1 Condensers are included in the contact breaker circuit to
prevent arcing across the contact breaker points as they separate.
A condenser is connected in parollel with each set of contact
points, and if a fault develops in either, or both condensers,
ignition failure is liable to occur.
2 If the engine is difficult 10 start, or if mistiring occurs, it s
possible that a condenser is at fault. To check whether a con-
denser has failed, observe the points whilst the engine is running.
If excessive sparking occurs across one set of points and they
have o blackened or burnt appearance, it may be assumed the
condenser in that circuit is no longer serviceable.
3 The condensers are mountod on the outside of the contact
breaker housing. Each is retained by a single screw through the
strap soldered to the body of the condenser and by the lead wire
attached by the screw passing through the end of the moving
contact return spring.

Loosen the screw slightly so that the forked tarminal on the
condenser wire can be detached.
4 Because it is impracticable to repair a defective condenser, a
new one must be fitted. Note that it is extremely unlikely that
both condensers will fail in unison; if total ignition failure occurs
the source of the trouble should be sought elsewhere.

s =

bl . e ! - \ ~

2.1 Raise the petrol tank for contact-breaker access
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4.3b Remove clip to free condenser wires

5 Condensers: testing

1 Without the appropriate test equipment, there is no alternative

means of verifying whether a condenser is still serviceable.

2 Beoring In mind the low cost of a condenser, it is far more
satisfactory to check whether it is malfunctioning by direct
replacement.

8 Ignition coils: checking

1 Each cylinder has Its own ignition circuit and if one cylinder
misfires, one half of the complete ignition system can be elimin-
sted immediately. The componants most likely to fail in the
circuit that is defective are the condenser and the Ignition coil
since contact breaker faults should be obvious on close examina-
tion. Replacement of the existing condenser will show whether
the condenser is at fault, leaving by the process of elimination
the ignition coil.

2 A suspect ignition coil can be tested completely only using
spocialist equipment. It is possible, however, to gain some indics-
tion of the coll’s condition as follows: Remove the contact
broaker housing ¢cap and the spark plug cap from the circuit in-
question. Switch the ignition on and turn the engine over until
the points are fully closed. Hold the uninsulated HT cable end
sbout 3.0 mm (1/8 in) away from a suitable part of the cylinder
head. Using a screwdriver with an insulated handle ‘flash’ the
contact breakar points open, If the spark produced at the HT
fead end is able to jump agsp of 3.06.0Mmm (1/8-1/4 in)itis
probable that the coil is in good condition.

3 The ignition coils are sealed units and it is not possible to
effect a satisfactory repair in the event of faiiure. A new coil
must be fitted.

4 The two coils are fitted underneath the petrol tank, below
the frame top tube, and are supported by straps and bolts.
After removal of the tank disconnect the HT leads by unscrew-
Ing the connector ferrules and pull the low tension wires from
the terminals, Note the position of the wires for easy reassem-
bly. The coils will come away after removing the strap bolts.

7 lIgnition timing: checking and resetting

1 Tha ignition timing should be checked at the period stated
in the routine maintenance schedule or when the contact
breakers have been adjusted or renswed, Do not retime the
ignition unless the contact breaker points gaps have been
checked first and if necessary readjusted.

2 Raise the rear of the petrol tank and remove the contact

breaker cap 8s described in Section 2 of this Chapter. Detach
the spark plug leads and remove the spark plugs. Remove the
alternator cover, to gain access to the alternator centre bolt
which can be used after fitting a socket key to rotate the
engine. Prise the rubber inspection plug from the right-hand
side of the gearbox housing so that the timing index marks may
be viewed through the aperture.

3 The ignition timing for the right-hand cylinder should be
checked first. To establish the moment at which the contact
breaker points open, connect one lead from a lamp 10 the red
lead of the contact breaker points and the other lead to a suit-
able earth point on the engine. A multi-meter or buzzer unit
may be used in place of the bulb arrangement. Rotate the engine
clockwise until the right-hand cylinder Is on the compression
stroke. This can be felt by placing a thumb over the spark plug
hole.Rotate the engine further until the first set of three timing
marks {right-hand marks in Fig.4.1) on the flywheel can be seen
through the gearbox bell housing inspection aperture.Continue
turning until the second index line eppeers and is in axact
alignment with the index mark at the edge of the sperture. The
flywheel index line is marked 2 on all but Le Mans and most
V-1000 models. On the latter models the line is either unmarked
or marked AF. The indicator lamp should illuminate at the
moment the two lines coincide exactly.

4 |f the indicator light illuminates before the mark aligns, the
ignition is too far advanced, and if the light comes on after the
two marks align, the ignition is too far retarded. Rotate the
engine back again and then clockwise once more until the marks
slign. Always rotate the engine in & clockwise direction when
bringing the marks into line, to take up any backlash in the drive
gear.

To adjust the timing on the right-hand cylinder, loosen the
two bolts which retain the contact breaker housing clamp and
rotate the housing until the contact breaker points cpen at
exactly the right moment. After adjustment, tighten the screws
and recheck by repeating the timing check procedure.

The two bolts holding the housing in place are partislly
obscured by the housing and the right-hand cylinder. To aid
access, a special tool no 14-82-70-00 can be obtained. If this
is not available, an existing spanner could be modified especially
for this purpose.

5 The left-hand cylinder ignition timing can be checked using
the same procedure after connecting an indicator lamp or
buzzer to the left-hand contact breaker (green wire). Rotate

the engine until the second set of index marks appear, so that the
line marked 3 {unmarked or marked AF on Ls Mans and V-1000
models) is in exact alignment with the aperture mark, If the
timing is incorrect, loosen the two screws which secure the
contact breaker assembly baseplate and rotate it until the
timing is correct. Tighten the screws and recheck.

6 Having checked and reset the ignition timing with the engine
ot rest {static timing) the ignition timing should then be checked
by using 8 stroboscope, with the engine running. This will enable
the correct functioning of the automatic advance unit to be
checked.

Connect the strobe lamp up to the right-hand cylinder by
following the manufacturer’s instructions. Start the engine and
allow it to run st tick-over. Aim the stroboscope at the flywhosl
through the viewing sperture, If the timing is correct, the marks
should align as described in the static test. Raise the engine
speed progressively 1o 6000-6200 rpm when the full advance mark
should appesr in the aperture, On all but Le Mans and most
V-1000 models the advance mark is 4 on the right-hand cylinder
and 5 on the left-hand cylinder. On Le Mans and most V-1000
models the scribed line representing the advance mark is
marked either T or AT. If the ignition does not advance
correctly, the sutomatic advance unit should be checked.

8 Automatic advance unit: dismantling and examination

1 If loss of power or engine roughness has been experienced,
the automatic advance unit (ATU) should be examined. The



Spark plug conditions: A brown, tan or grey firing end is
indicative of correct engine running conditions and the selection
of the appropriate heat rating plug

Black sooty deposits indicate an over-rich fuel/air mixture, or a
malfunctioning ignition system. If no improvemeant is obtained,
try one grade hotter plug

Ly

A blistered whito insulator or melted electrode indicates over-
advanced ignition timing or a malfunctioning cooling system.
1f correction does not prove effective, try a colder grade plug

White deposits heve accumulated from excessive amounts of oil

in the combustion chamber or through the use of low quality
oil. Remove deposits or a hot spot may form

' - —
Wet, oily carbon deposits form an electrical leakage path along

the insulator nose, resulting in a misfire. The cause may be a
badly worn engine or a malfunctioning ignition system

-

A wom spark plug not only wastes fuel but also overloads the
whole ignition system because the increased gap requires higher
voltage to initiate the spark. This condition can also affect air
pollution



100 Chapter 4: Ignition system

ATU may be inspected with the contact breaker housing in
place on the engine, after removal of the contact breaker assem-
blies. Having detached the housing cap, mark the refative
positions of the contact breaker assembly baseplate and the hous-
ing body with a centre punch, so that the plate may be refitted
in exactly the same position for ease of retiming.
2 Detach the two condensers, each of which is secured by a
single screw, and after removing the two baseplate screws lift
off the complete assembly. Grasp the contact breaker operating
cam and rotate it to left and right, checking that it moves
smoothly and the bob weights open and shut against the pressure
of the two return springs. The heavier of the two springs does not
come into operation until the bob weights are approximately half
open.
3 To dismantie the unit, prise the outer ends of the springs off
the anchor pins on the bob weights. Lift the lubricator wick from
position in the end of the cam and remove the centre screw.
Before lifting the cam from placa, note the position of the cam
relative 10 the housing body. The cam must be refitted in the
same position to maintain the ignition timing.

Tightness in the ATU mechanism can usually be overcome
by lubrication. If the ends of the springs are damaged or the
sptings appear weakened, both springs should be renewed to
restore 1he original advance-retard characteristics of the unit. If
the cam appears worn or the bob weights and pivots are worn,
the ATU complete with the contact breaker housing must be
renewed as 8 unit. The component parts are not available as
separate items,
4 Reassemble the unit, applying light engine Qil to the working
surfaces.

Fig. 4.1. Ignition timing marks

Datum marks on crankcase

TDC on RH cylinder

Retarded timing mark RH cylinder
Advancoed timing mark RH cylinder
TOC on LH cylinder

Retarded timing mark LH cylinder
Advanced timing mark LH cylinder

mMwhang =~

7.3a Timing mark inspection aperture; ‘S’ mark is TDCon LH
cy linder

_— .

7.3¢ LH cylinder timing; base plate screws
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8.3c Check the condition of the bob-weights and springs

8 Contact breaker housing: removal and replacement

1 Removal of the contact breaker housing can take place only
giter the engine/pearbox unit Is free from the frame or after the
frame has been lifted up sufficiently so that the housing will

deer the right-hand frame top tube as it is withdrawn,

2 Before removing the contact breaker housing, place the engine
# TDC and mark the relative positions of the following compon-
ents: crankcsse, housing, contact breaker, baseplate and cam, If,
on reassambly, the engine is again placed at TDC, and the punch
marks are realigned, the contact bresker housing may be refitted
with greater ease, without having to resort to retiming the
camshasft and contact breaker cam driveshaft relationships.

3 To ramove the housing, loosen both clamping bolits and then
remowve the forwerd bolt. Swing the clamp around to clear the
housing boss and pull the housing from position. With the excep-
tion of the contact breaker components and the ATU springs, the
only part of the contact breaker housing that may be renewed as
a separate item is the driven gear pinion on the lower end of the
shaft. The pinion is secured by a roll pin passing through the
pinion boss and the shafts, The pin maybe driftedifrom place and
a new pinion fitted. If wear of the pinion has developed, it is
probable that the drive gear on the camshaft is also badly worn ,

8.3b...

Iift cam unit from the ATU

if this is the case, the two components should be renewed as a
pair.

4 Refit the contact breaker housing by reversing the dismantling
procedure. If alignment marks were not made on dismantling,
replace the housing as follows: Place the engine so that the right-
hand cylinder is on the compression stroke and the static timing
mark is aligned with the aperture mark on the gearbox bellhous-
ing. Rotte the contact breaker camshaft in a clockwise direction
{viewad from above) until the right-hand cylinder points are just
opening. Hold the cam in this position and insert the housing
into the crankcase $o that the drive gesrs mesh. The housing
must be replaced so that the right-hand cylinder contact breaker
set (red wire) is on tha left-hand side of the machine. Fit.the
clamp and partially tighten the two bolts. The ignition timing
should be carried out as described in Section 7 of this Chapter.

10 Starter motor: removsl

1 Note the positions of the leads running to the starter motor
and then remove them. As when dismantling or detaching any
electrical component the battery should be disconnected first.
2 The starter motor is retained on the angine casing by two
bolts. Support the weight of the motor and remove the bolts.
Lift the motor out towsrds the rear.

‘\“ ‘\
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9.3a Mark the hounng before ramvd to aid rlnumblv




9.3b The driven gear is retsined by a pin

10.1 Pre-engagement type starter motor

 omatwn=

End cap - 1 off

Scrow - 2 off

Spring washer M4 - 2 off
Bush - 1 off
Commutator cover - 1 off
Starter stud - 2 off

Fig. 4.2, Starter motor - except 7505 modoel

Spring washer M5 - 2 off
Brush carrier - 1 off
Amature - 1 off

Starter solenoid - 1 off
Insulating steip - 1 off
Field coil - 1 off

13
14
15
16
17
18
19

Hex. nur - 1 off

Spring washer - 1 off
Pivot bolt - 1 off
Countersunk screwr - 1 off
Drive housing - 1 off
Bronze bush - 1 off

Lever 1 off

27
22
23
24

26

Starter pinion - 1 off
Bush - 1 off
Stop ring - 1 off

Countersunk screvr - 1 off

Brush spring - 4 off
Brush set - | off
Circlip -. 1 off

y
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11 Starter motor: overhasul

1 Two entirely different types of starter motor are fitted to the
‘e of Moto Guzzi models covered in this manuel. All 7608
andels are fitred with 8 Bosch inertia type starter motor, the
_pinion of which is engaged on the Bendix principle. In this

‘gymem the pinion is thrown into engagement with the starter

frg goar on the flywhec! by the rotating armature. All later
‘models have pre-engagement starter motors, where the pinion i
‘moved into mesh by a pivoted arm operated by a solenoid
mounted on the starter motor body. In this way the two gears
moy be fully meshed before the starter motor storts rotating.

Pre-engagement type
2 Torenew the brushes, remove the two screws and washers

ahich secure the small dust cap. Remove the cap and prise off
the circlip and washer, Remowveo the two long screws which retain
the starter motor end cap and then lift the cap awsy. Exsmine
the brushes and check that they mowve freely. Sticking brushes
will prevent correct functioning of the motor as electrical con-
tinuity between the brushes and the segmented commutator will
te impossible.
3 Pull up the springs of the two brushes attached to the brush
holder, partly withdraw the brushes and wedge them in raised
position with the springs. Pull up the springs of the remaining
two brushes attached to the field coils and remove the brushes
completely. Remowve the brush holder backplate.
4 If the brushes have warn to half their original length, they
may be unsoldered. When renewing them, do not allow solder to
run up the copper brush tails, towards the brushes.
5 Clean the commutator with fine glass paper, not emery.
Ensure that the commutator segments are undercut, that is the
Insulation between such sagment should be 0.5 mm (0.020 in)
below the commutator surface. Use a hacksaw blade ground to
the correct thickness to undercut the insulation, If the commut-
stor is badly scored, it must be skimmed to a fing surface finish.
Do not reduce the diameter below 33 mm (1.299 inl. Note the
vasher and insulating washer on the armature shaft,
6 When refitting the commutator cover, position the brush
holder backplote so that the long screws pass through the two
slots in the edge of the plate.
7 To remove the starter pinion, first detach the field coil lead
from the solenoid. Unscrew the retaining screws and remove the
sokenoid, disengaged from the pinion engaging lever,
8 Remowe the brush holder plate as previously described. Pull
the ermature with pinion and pinion housing out of the starter
body.

11.20 Remove the end cap and ...

9 Unscrew the engaging lever pivot screw and take out the
armature with engaging lever.

10 Push the thrust ring clear of the wire circlip and remove the
circlip. Take off the starter pinion assembly.

11 A new pinion housing bush may be pressed into place, after
soaking it in engine oil for 30 minutes. The end of the bush
should be flush with the housing.

12 Inspect the field coils for scorching or charring. Electrical
checking of the srmature and field coils and renewal of the field
coils, has to be left to a specialist.

13 Before reassembly, coat the quick thread and the engaging
ring with the recommended grease. Check the armature end-
float, which is adjusted by means of shims.

Inertia type

14 After remowval of the end cover and dust cover the starter
motor may be inspected as described for the pre-engagement type
of unit. Brushes worn below 11.5 mm (0.4627 in) should be
renewed. When attending to the commumator it should be noted
that the minimum permissible diameter is 31.2 mm (1.228 in).

15 To remove the pinion push the end collar back towards the
starter motor, against the pressure of the pinion return spring.
Prise out the circlip and then pull off the coller, spring and
pinion.

12 Spark plugs: checking and setting the gep

1 Use only spark plugs of the correct reach and heot range,

gs recommended in the Specifications. Check the electrode gap
at the rocommended mileage, and whean replacing plugs.

2 Use a plug spanner that is a good fit, otherwise an insulator
may ba broken. The plug should be tightened only suf ficiently
10 provicde a good gostight seal. If a plug is overtightened, the
cylinder hoed threads could be damaged. Although they can be
reclaimed with 8 ‘Helicoil’ wire thread insert, the cylinder head
will need to be removed.

3 Check each plug gap with a feeler gauge. To reset, bend only
the outer clectrode. Clean the electrodes with a wire brush,
Examine the insulation around the central electrode for cracks.
Smear the threads with graphite grease before replacing. If the
electrodes are badly eroded, the spark plug must be replaced.

4 The condition of the spark plug electrodes gives a good guide
to engine operation, See accompenying diagrams.

5 Examine the spark plug caps and leads for cracks, scorching,
or damage and ensure that they make good contact with the
plug.

11.2b ... prise off the circlip and washer
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11.56 Check brush length and inspect commutator for scoring

13 Fault diagnosis: ignition system

damage

11.7 Inspect starter pinion and flywheel ring gear teeth for

Symptom

Cause

Remedy

Engine refuses to start

Engine will not idle

Engine facks response, overheats, or runs
on after ignition is switched off

Engine 'pinks’ under load

Break or short circuit in ignition system
Contact breaker not opening, or gap too
large

Contact breaker points dirty

Plugs wet due to condensation or excess
fuel

Plug geps too wide

Flat battery

Faulty capacitor

Incorrect timing

Fouled or wrong grade plugs

Centrifugal advence springs weak

Unit jammed on full advsnce

Plug gaps too large or fouled

Plug leads wet or defective

Plug caps shorting (recognisable by sooty
burn marks)

Contact breaker points gap too small
Centrifugal advance jammed in retard
position

Timing retarded

Wrong grode plugs

Pre-Ignition; timing incorrect

Switch off and check wiring.

Adjust contact breaker,

Cleen.

Remove and clean plugs.

Adjust gap.
Recharge battery.

Renew cspacitor.
Adjust timing,

Chack or clean plugs.
Renew springs.

Free bob weights.
Adjust or clean plugs.
Dry or renew leads.
Dry or renew caps.

Check points gap.
Free bob weights,

Check timing.
Renew plugs.

Renew plugs and check timing.
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W Fault diagnosis: starter motor

$mptom Cause Remedy

Searter fails to turn when button is Switch on lighting switch - if lights do not Recharge battery.

pressed work, suspect flat battery or disconnected Check leads and terminals.
battery lead
If lights fade, battary needs charging Recharge battery.

Strter will not turn engine

Surter turns at high speed, but engine
turns jerkily or not at all

If lights come on, but go out as soon as the
starter is operated - suspect poor battery
connections

Brushes too short or stuck

Inadequate brush pressure

Dirty commutator

Commutator dirty
Faulty armature or field coil

Drive pinion worn
Flywheel spur gear worn
Drive pinion thread fouled or damaged

Clean terminals and earth connection.

Renew or release brushes.
Replace brush springs.
Clean commutator.

Clean commutator.
Renew armature or coll.

Renew drive pinion,
Renew flywheel,
Repair or clean thread.
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Specifications

Frame

Type Duplex cradle

Front forks

Stanchion dismeter
Lower leg internal diameter
Stanchion/lower leg clearance ...

Front fork oil capacity (per leg)
Model

760S and 850T ...
850T3 ... -
75083 and V- 1000 7
Le Mons

Damper oil type ...

Front fork spring free length
V-1000

Part No. 14 52 66 00

Part No. 18 52 66 00
All others - ——

Rear suspensiou

Type

Spring free Ienmh
V-1000 and 850T3 ...
750S and S3 ...
860T ...
Le Mans

1 General description

The frame utilised on the Moto Guzzi models covered in this

manual is of the duplex cradle type, fabricated from tubular
members. The two lower horizontal members, to which the
engine/gearbox unit and centro stand are bolted, are detachable
from the main frame unit to allow easy engine removal.

The front forks are of the traditional telescopic type but

34.715 - 34.690 mm (1.3667 -1.3657 in)
34.750 - 34.790 mm (1.3681 - 1.3696 in})
0.045 - 0.100 mm (0.0017 - 0.004 in)

Quantity

0.050 itr [1.7/1.4 US/Imp 02)
0.080 Itr (2.0/1.7 US/Imp oz)
0.070 Itr (2.4/2.0 US/Imp o02)
0.120 Itr (4.0/3.4 US/Imp oz)
Dexron B ATF

421 + 2.5 mm (16576 * 0.10 in}
415* 25 mm (16.339 ¥ 0.10in)
418.600 - 423.500 mm (16.476 - 16.672 in)

Swinging arm supported on hydraulic suspension units

270 mm {10.6 in)
277t 5smm (109 0.2 in)
300 mm {11.8in)
279 mm {10.9in)

utilise an unconventional method of damping. The hydraulic
dampers are sealed units working independently from the oil
contained in each fork leg, which acts only as a lubricating
medium,

Rear suspension is provided by a swinging arm fork pivoting
on tapered roller bearings, and supported on adjustable hydrauli-
cally -damped rear suspension units. The right-hand arm of the
fork also scrves as a shroud for the driveshatt and as a mounting
for the bevel drive housing.
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2 Front forks: removal from the frame

1 It 15 necessary 10 remove the complete fark assembly from

the frame only when the steering head beurings require attention,
or :f the frame or forks have to be renewed due to dumage.

2 Pace the machine on the centre stand and position wooden
tiocks below the enyine sump so that the front wheel is well

dex of the graund, On touring models detach the handlebar
‘green by removing the mounting bolts, On Le Mans madels,
detach the cockpit fairing, taking care not to domage the seal
aound the headlamp rim,

3 Remove the petroi tank 10 prevent damage to the painted
wriace and to inmprove access to the steering head lug. Discon-
mect the battery to prevent short circuits occurting when
removing the electrical leads to the instruments. Disconnect the
tpeedomeler cable, and tachometer coble lwhere fitted) by
unscrewing the knurled securing rings.

4 Disconnect the waring leads to the instruments and warning
amp console either at the instruments or gt the snap connectors.
Choosu the most appropniate method for each ware. To gain
sccess to the waring within the headlomp shell remove the glass/
celiector unit camplete wath the headlamp rim. The completa
smsembly is retained by 3 single screw, which passes through the
base of the rim into the headlamp shell. Pull the socket from the
rear of the headlamp shell and pull out the pilot bulb (where
fitted| to detach the glass/retiectar unit campletely. The instru-
ments and panel are retained on the fork upper yoke by two
bolts or screws passing through rubber sleeves. Nole the position
of the sicevaes and washers on removal. When detaching the
winng leads note carpfully their original positions, to awd
reassembly .

§ Detach the controls from the handiebars, inaking discon-
nections only where necessary . If cable or wire length permits,
detach the controls and thread them through as necessary, so
they may be placed out of the way 10 the rear of the machine.
This will save additional work on reassembly. When removing the
front brake master cylinder unit ensure that the reservoir cap is
tight, and keep the raservoir upright, 10 prevent spillage of the
flurd. Hydroulic fluid 1s a very good paint stripper| Tie the master
cylinder unit 10 a convenient frame part until the right-hand disc
caliper s detached. The two components may be removed
1ogether without detaching the connecting hose and so
necessitating reblecding of the brakes on reassembly.

6 Excepnt on Le Mans and 7508 moduls, detach the handlebars

2.7a Remowe front wheel spin nut and washer and ...

by removing the two halfl clamps held by two screws each
7 On twin front disc models, remove one of the caliper units,
by unscrewing the two main boits. Do not disconnect the brake
hose. Remove the nut and washer from the front wheel spindle.
Loosen the two clamping screws which secure the spindle, and
with the front wheel supported, withdraw the spindle. If
necessary, pass 8 tommy bar through the hole in the spindle head
to aid removal. Pull the whee! spacer from position and lower the
wheel away from the tront forks.
8 Remove the single bolt which se¢cures the right-hand
front brake switch junction to the lower yoke, Datach the brake
hose clamp(s) from the mudguard. On machines with integroted
braking, detach the hose guide from the left-hand side of the
frame, below the head lug.
9 The front brake caliper is secured to the tork leg by two
bolts. Rernove the boits and te up the caliper so that it does not
hang on the brake pipe or hose. Detach the mudguard after
removing the bolts which pass into the fork legs. The caliper(s)
may now be moved rearwards, the right-hand ane being
detached from the machine complete with the master cylinder,
and the left-haond one being tied to a sunable part of the frame
where 11 is away from further dismantling.
10 On Le Mans and 750S models, slacken the clamping scrows
which secure the seporate handlebar "clip-ons’ to each fork leg.
When the fork legs are moved downwards, the handlebar stubs
may be ramowed from the stanchions,
11 Loosen the two clamp bolls which secure each fork leg to the
yokes. The legs may naow be removed from the yokes by gently
easing them downwards, If necessary, aid removal by using a
rawhide mallet,
12 On machines fitted with an hydraulic steering damper, free
the dampor at the fork end by removing the domed nut or bolt,
Where an adjustable damper is utilised, detach the control
quadrant from the lower end of the rod and withdrew the rod
and steering domper knob.
13 Siacken the pinch bolt which passes through the reor of the
fork uppar yoke. Remove the sieeve nut from the top of the
steering stem and lift the upper yoke from position, The head-
larmp shell, complete wath fork shrouds, should be supported as
the yoke is lifted away and then removed.
14 To ramove the lower yoke and steering stem, unscrew the
adjuster nut from the upper end of the steering stem and remove
the dust cap. Lower the yoke downwards complete with the
stecring stem and steering head bearing lower inner race. The
upper bearing will stay in the outer race.

L
2.7b ... stacken off the for

\ o
k clamp bolts



~

2.11b ... lower stanchion ring pinch bolts 2.11c¢ Ease the fork leg downwards snd remove complete
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3 Front forks: dismantling the fork legs

1 The front fork legs may be removed from the machine with-
out dismantling the steering yokes or disturbing the instruments,
and headlamp, by following the procedure described in the
previous Section, paragraphs 7, 8, 9, 10 and 11. The fork legs
should be dismantled individually, to prevent the accidental
interchange of matched components. Before dismoantling either
leg, remove the drain screw from the base of the lower lag and
sllow the fluid 10 drain into a suitable container. This is not the
damping fluid but merely the lubricating oil.

2 Remove the socket screw from the centre of the stanchion
top bolt and then remove the bolt itself. If necessary, place the
stanchion in the jaws of a vice, protected by 8 pioce of inner
tubing, 10 loosen the bolts. Invert the fork leg and remove the
socket screw which locates the end of the internal damper rod.
3 Prise off the dust cap from the fork lower leg and withdraw
the stanchion, complete with damper assembly and fork spring.
Pull the spring and damper from the stanchion. To remove the
spring from the damper rod, compress the spring slightly and
using a pair of circlip pliers displace the circlip from the fork
end. The spring guide and spring are then free for removal. The
spring seat into which the domper rod and spring fit can be
displaced from the inside ot the fork lower leg by inverting the
leg and jarring it lightly on the workbench

3.2¢ Unscrew socket bolt in lower leg

pritksipe. SR
3.1 Lubricate drain plug in the base of each leg

i

3.3a Separste stanchion from u leg ar
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71
2
3
4
5
6
7
8
9

\.

Front forks - complete
Stanchion top bolt - 2 off
‘O’ ring - 2 off

Crown sleeve nut

Rubber cap

Socket screw - 2 off
Washer - 4 off

Extended screw - 2 off
Clamp - 2 off

10 Upper (crown) yoke

11
12
13
14
15
16
17
18
19

27 23 24

Fig. 5.1. Front forks - component parts

Pinch boit - 5 off 21
Washer 22
Adjuster nut 23
Shroud 24
Tapered roller bearing - 2 off 25
Shim 26
Dust excluder 27
Lower yoke 28
Shroud seat - 4 off 29
RH fork shroud 30

LH fork shroud
Damper unit - 2 off
Locknut - 2 off
Rubber cushion - 2 off
Circlip - 2 off

Spring seat - 2 of
Damper rod - 2 off
Rod seat - 2 off

Fork spring - 2 off
Stanchion - 2 off

Socket screw - 2 off
Sealing washer - 2 off
Socket screwr - 2 off
RM lower log

LH lower leg

Sockut scrow - 2 off
Nut - 2 off

Nut - 2 off

Sealing washer - 2 off
Qi sval - 4 off

Dust excluder - 2 off

3.3b ... prising off the dust excluder

P S
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3.3d ... the spring lower seat ta free ...

4 Front forks: examination and renovation

1 Check that the damper units are in good condition, Both
should offer substantial resistance in hoth directians, the greater
resistance being on extension. The damper units should give
equal amounts of resistance to movement, |f the damper units
require renewal, they may be unscrewed from their rods after
loosening the locknuts. Always replace the dampers as a pair.

2 Check the fit of the stanchions in the [ork legs. If any lateral
movement is evident, the worn components must be renewed, as
no bushes are fitted. It the stanchions have become bent in an
accident, they should be renewed. Although straightening is often
possible the risk of subsequent lracture cannot be accepted.

3 The free length of sach fork spring is given in the
Specifications. If the springs appear weakened or are of different
lengths, check them against a naw spring. It the spring length
difference i1s marked, renew the springs 8s  pair.

4 The two oilseals fitted to each lower leg must be renewed if
oil leakage has occurred. The seals may be prised from position,
using a screwdriver. Refit the scols with the spring facing side
inwards.

6 Cracked or perished dust excluders should be renewed as
they prevent road dirt from reaching the oil seals and help
prevent scoring of the fork stanchions.

4.4 Double oil seals can be pnsed out

3.3e ... the fork spring from the damper rod

i

4.1 Front fork components - general view

5 Steering head bearings: examination snd renewal

1 When the fork has been removed, the upper besring inner
race remains in the steering heod and the lower inner raco
remains on the steering column. Both outer races remain in the
steering head.

The upper bearing inner race may be lifted out of the outer
race. The lower bearing inner race must be pulled off the
steering column but only if it requires renewal,

2 Clean and examine the outer bearing tracks whilst in the
steering head. Since the forks rotate through only a small angle,
the comy t damage to the bearings is brinelling. This is
indenting of the roller tracks by the rollers, generally due to
maladjustment, It can be felt, when turning the forks, by the
steering seeming to ‘index’ in one position.

3 Quter races must be driven out using a soft metal drift. When
refitting, clean the housings ond make sure that the races seat
squarely. Do not interchange parts of bearings.

4 Gresse the bearings before reassembly. Fit the lower bearing
inner roce onto the steering column and place the upper bearing
inner race into the steering head. Insert the steering column
carefully into the steering head, holding the upper bearing in
place. Continue reassembly in reverse order of dismantling.
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8 Front forks: rearsembly and replacement

1 It is essential 1o observe absolute cloanliness when reassemb-
ling the fork legs. Reassembie in the reverse order of that given
for dismentling.

2 When replacing the spring seat and spring guides on the
damper rod, ensure that the cutaways engege correctly with the
ears on the rod end. Note the locating projection on the spring
seat which must align with the recess in the inside of the fork

leg. Before refitting the stanchion top bolts snd the damper
retaining screws, refill each fork leg with the specified quantity
and grade of lubricant. Check that both drain plugs aro tightened,
before filling.

3 Before fully tightening the front wheel spindle clamps and the
fork yoke pinch bolts, bounce the forks several times to ensure
that they work freely and are clamped in their original settings.
Complete_the final tightening from the front wheel spindle clamps
upwards. This will help slign the fork legs correctly.

4 Before the machine is used on the road, check the adjustment
of the steering head bearings. If they are t00 slack, judder will
occur. There should be no detectable play in the head races
when the handlebers are pulled and pushed, with the front brake
applied hard.

6 Overtight head races are equally undesirable. It is possible to
unwittingly apply a loading of several tons on the head bearings

WLy

6.1a Note projection on the spring seat

8 Swinging arm: removal, examination and renovation

1 The resr fork assembly pivots on tapered roller bearings,
fitted each side of the fork tubular cross-member. They bear on
adjustable screw pivot stubs fitted into the lugs welded to the
rear frame tube junctions.

2 When wesr necessitates bearing renewal, rear suspension
removal should be carried out as follows. Place the machine on
the centre stand, raised on blocks so that the weight of the
machine is biased towards the front wheel. Ensure that the
machine is resting securely. If necessary, place a block below
the frdpt wheel to prevent the machine rolling foraards, off the
centro stand.

3 Loosen the clamp which secures each silencer to the H section
belance pipe. Unscrew the silencer mounting bolts and pull the
silencers from position.

by overtightening, even though the handlebars sppear to turn
quite freely. Overtight bearings will cause the machine 10 roll at
low speeds and give generally imprecise handling with a tendency
to weave. Adjustment is correct if there is no perceptible play in
the bearings and the handlebars will swing to full lock in either
direction, when the machine is on the centre stand with the
front wheel clear of the ground. Only a slight tap should cause
the handlebars 10 swing.

7 Frame: examination

1 When the machine Is stripped for overhaul, an excellent
opportunity arises to inspect the frame for signs of cracks or
damage. Look especislly closely around the steering hesd and
rear swinging arm pivots. Frame repairs must be entrusted to a
specialist, who will have the equipment necessary to ensure
correct alignment. In the event of damage, replacement is the
only safe course,

2 If the front forks are removed, a quick visual alignment may
be made by inserting a close-fitting tube in the steering head.
When viewed from the front of the machine, the tube should
align exactly with the centre line of the frame. Deviation will
indicate domage 10 the front of the frame. Since the rear wheel
of the Moto Guzzi does not have to be adjusted, wheel
misalignment will indicate frame distortion. More accurate
checking must be carried out with the frame stripped completely.

6.1b Do not omit to fill each fork leg with lubricant

4 On V-1000 models, disconnect the parking brake cable at the
operating lever on the caliper. Remove the caliper as » unit after
detaching the two bolts. On all models with drum rear brakes,
disconnect the brake rod by unscrewing the knurled adjuster nut
and applying the rear brake pedal. Push out the trunnion from
the operating arm to avoid loss.

5 On all models, loosen and remove the rear wheel spindle nut
and then loosen the pinch bolt which passes through the left-
hand arm of the rear fork, Withdraw the wheel spindle by
passing 8 tommy bar through the hole in the spindle head. On
disc rear brake models, move the caliper backwards slightly to
clear the anchor lug on the swinging arm fork and then rotate
the wheel backwards so that the caliper moves around the dise,
When the caliper is free of the disc, move it forwards and tie it
10 a suitable portion of the frame. The hose clip on the fork
mamber should be detached to free the cable.
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8 Remove the wheel spacer from the centre of the wheel hub
snd then pull the rear wheel acrpss to the left and off the drive
splines. On all but 7605 models, where the rear portion of the
mudguard can be hinged up, it will be necessary to tilt the
machine over to the right-hand side, to allow the wheel to clear
the mudguard. An assistant should be enlisted to help during

this operation.

7 Detach the lower end of the right-hand suspension unit from
the beve! drive box ofter removing the nut and washer from the
stud. Loosening.of the upper mounting bolt may be necessary

in order to give sufficient lateral movement of the damper.
Support the weight of the drive box and remove the four
socuring nuts. Lift the bevel drive box away 1o the rear.

Droinage of the lubricant is not required, provided that the

bevel box is stored in an upright position with the input

sheft pointing slightly upwards.

8 Remowe the two socket screws on both sides of the machine
which secure the footrest brackets, or on touring machines the
slencer and rear crashbar mounting plata. It is necessary to
remove these bolts and nuts only because they obstruct move-
ment of the swinging arm cross-member during removal,

9 Detach the left-hand rear suspension umt from the swinging
am unit. Support the end of the swinging arm on a3 wooden
block to prevent it dropping and fouling the frame lugs. Unscrew
completely, and detach the two screw clips which secure the
goiter to the gearbox output boss and the swinging arm. Pull the
rubber gaiter forwards off the swinging arm boss.

10 Loosen and remove the swinging arm pivot adjuster locknuts.
These are usually very tight, The swinging arm, together with the
finel driveshaft, may be withdrawn towards the rear after
ungcrewing the two pivot stubs. Tilt the assembly to clear the
frama lugs.

11 Remove the final driveshaft and universal joint from the swing-
ing arm. The lower boss of the universal joint should be a tight

push fit in the ball bearing contained within the swinging arm
fork. Use a wooden drift to remove the joint. If the joint boss is
loose in the bearing inner race, wear has developed, See Section
9 of this Chapter for further details.

12 Remove the spacer collar from one side of the swinging arm
cross-member and prise out the oil seal with a screwdriver. Lift
the tapered bearing cage/inner race from position. Repeat for
the other bearing assembly. Do not allow the bearings to become
interchanged.

13 Wash the besrings thoroughly in petrol before examination

is carried out. These bearings have 8 very long life provided
lubrication Is not neglected. Slight wear moy be taken up by
adjustment of the pivot stubs. Check for looseness of the rollers
and for pitting or scoring of the roller tracks. If the bearings
require renawal, the outar races must be pulled from position,
using a special extractor. Neither rece can be drifted from

place, access being impossible due to the crossmember design.
Many motarcycle repair specislists will have a suitable expand-
ing puller and will be willing to carry out this operation for a
nominal sum.

14 The swinging arm fork may be refitted by reversing the
dismantling procedure. Ensure that the bearings are greased
thoroughly before refitting the seals as no provision is given for
subsequent lubrication. Adjustment of the tapered roller bearings
must be made before the bevel drive box or suspension units

are refitted. Screw in each pivot stub until the swinging arm

fork is central in the frame. Check this by measuring the distance
the pivot stubs protrude outwerds, using a vernier gauge or ruler,
Screw the pivot stubs further inwards an equal amount until a
small amount of resistance in the bearings can be felt when
raising and lowering the swinging arm fork. At this point there
should be no parceptible side-to-side play. Fit and tighten the
locknuts without allowing the pivot stubs to turn.

( '.‘

Fig. 5.2. Rear swinging arm and final drive assembly

-\
Swinging arm

Pinch bolt

Plain washer

Locknut - 2 off

Collar - 2 off

Adjuster pivot stub - 2 of/
Oil seal - 2 off

Tapered roller bearing - 2 off
Gaiter

10 Screw clip

11 Screw clip

12 Driveshaft/universsl joint

13 Circlip

14 Journal ball bearing

16 Damper mounting

16 Rear bevel drive - complete

DRNINAWLN~
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8.6d Pull the caliper back off the broke disc 8.7a The :ur suspension dampérs are retained by a8 bolt and ...
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8.10a Unscrew the pivot adjuster locknut and ... 8.10b ... remave both adjuster pivot stubs
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8.13 Check the outer races for indentation and scoring

8.14b Refit the oil seals followed by ...

9 Final driveshaft: examination and renovation

1 The final driveshaft may be remowved for inspection after
detaching the swinging arm and bavel drive box, as described in
the previous Section.

2 If wesr in the universal joint is evident, the complete
assombly must be renewed. On all but V-1000 models the drive-
shaft is a separate item to the joint and need only be renewed if
the coupling splines at either end are badly worn

3 Check the fit of the driveshaft ball bearing inner race with
the inner boss on the universal joint. The boss should be a tight
drive fit in the race. Looseness at this point is not an uncommon
occurrence. The only remedy is to renew one or both of the
components. The use of a locking fluid is unlikely to provide a
reliable remedy uniless the clearance is very small. The bearing
is retained within the swinging arm fork by a large internal
circlip. Removal of the circlip may prove difficult unless a pair
of long handied circlip pliers is available. The bearing may be

drifted out, using a long punch inserted from the bevel drive end.

4 When refitting the driveshaft, gronse the internal and axternal
splines of the coupling sleeve and shaft with graphite grease.

8.14c ... the specer collars

9.18 One piece final drive sheft - V-1000 models
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£.1b Two piece final drive shaft - All 5-speed models

10 Rear bevel drive - examination and renovation

1 Dismoniling the bevel drive 13 beyond the scope of this book
ond the majority of amateur mechanics. Wear or damage will be
indicated by a high pitched whine. ‘Backlosh’ between the
cromnmwheel and pinion may be assessed by holding the output
sheft firmly and rotating the input shaft in both directions. Any
lateral play in the crownwheel can be felt by pulling and pushing
the output driveshaft.

2 A faulty output shaft oil scal will be indicated by excessive
odl in the brake drum, or around the wheel spindle nut.

3 The helical drive coupling and rear wheel dnive splines should
be exomined for wear or domage.

11 Rear suspension units: adjustment, removal and
sxamination

1 The hydraulicolly-damped rear suspension units may be
adjusted to suit the road conditions and the load carried. On all
but the 760, V-1000 and Le Mans models, the units are adjust-
able to five positions by means of a lever integral with the
suspension unit. On Le Mans, V1000 and 750 machines, the
units are adjusted by means of a special “C’ spanner supplied
with the tool kit. Three different load settings are possible in
these latter cases. Both units must be set to the same pasition,
Faulty dampers may be suspected if handling becomes
unpredictable, or if the rear end of the machine bounces up and

dovwn when depressed and released. Oil leaks will indicate a faulty

oil seal,

2 The damper units fitted ta V-1000, Le Mans and 760 madels,
should be returned to the manufacturers for overhaul os their
dismantling requires the use of special tools. The five position
dampers can, however, be partially dismantied for inspection.
Place one unit in position No. 1 and compress the spring to allow
removal of the upper spring svat. Two people should carry out
this operation because the springs are heavy. Remove the spring
and adjuster cam.

3 Check damper action by pulling and pushing on the damper
rod, It should require more effort to pull it out than to push it
in. In both directions, the action must be uniform over the total
length of the stroke. If oil is escaping, the damper rod seal is
faulty. It is not possible to renovate the dampers, they can only
berenewed.

4 Check the spring free length (se¢ Specifications). Stronger
springs are available for use when heavy loads are habitually
carried.

5 The conical rubber bushes which support the damper
mounting eyes should be renewed if they have perished or
become compacted.

12 Centre stand: examination

1 The centre stand pivots on two short bolts passing through
lugs on the lower frame tubes. Each bolt is fitted with a separate
bush. Two return springs are provided, each of which is anchored
to o drilled plate which also serves os 8 stop when the stand is in
the extended position.

2 Check the pivot bolts for security. Occasionally, remove the
bolts and lubricate the bushes to prevent premature wear, If the
spring becomes weakened or the hook ends have worn, it should
be renewed.

1.1 Ftaar suspension units are adjustable for ride
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Frame

Frame number plate
Rivet - 2 off
Steering lock

Bung - 4 off

8Boit - 2 off

Plain washer - 2 off
Sloeve - 2 off
Rubber sieeve - 2 off
10 Tank seat

17 Tank seat - 2 off

12 Strap - 3 off

13 Crash bar - complcte
14 RH crash bar

15 LH crash bar

16 Bolt - 4 off

17 Washer - 9 off

18 Star washer - 4 otf
19 Boft - 2 off

20 Washer - 9 off

VONOLAWN -

21
22
23
24
25

27
30
37
32

34
35

37

39
40

86 67 14 10 64 68 67

Fig. 5.3, Frame assembly

Star wosher - 7 off
Nut - 7 off

Prop stand arm
Rubber

Buffer

Push plate

Steeve nut

Return spring

Strand mounting bracket

Bolt - 6 off

Tool tray

Strap

Bartery mounting plate
Bolt - 7 off

Centre stand

LH spring plate

RH spring plate
Return spring - 2 oft
Bush - 2 off

Bolt - 2 off
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52
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Washer - 2 oft

Star washer - 2 off
Star washer - 2 aff
Nut - 2 oft

RH sub frame member
LM sub frame member
Footboard - 2 oft
Rubber intay - 2 off
Pivot boit - 4 off
Nut - 8 off

Soucket screw - 4 off
Socket screw + 2 off
Spacer - 2 of!

Star vasher - 6 off
Nut - 8 off

Nut

Front engine bolt
Rear gearbox bolt
Spacer

Spacer - 2 off
Spacer - 2 off
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81

Washer - 3 off

Bolr - 2 off

Woasher - 7 off
Rubber sleeve - 2 oft
Star washer - 6 off
Nur - 4 off

Rectitier bracket
Rubber cushion - 2 olf
Bolt - 2 off

Chp

Nut - 3 off

Boit - 2 off

Washer

Cip - 2 off
Retowning pin - 2 off

Bracket

Coil bracket
Chp

Bracker - 2 ofl
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12.1 Arrangement of centre stand mountings

15 Dualssat: removal

1 Lift the cdualseat und remove the (wo bolts which serve as
pivot pins. The seat ¢an then be lifted away from the machine.
2 Bafore refiting the seat, lubricate the pivots and also the
mechanism which locks the seat when down.

18 Steering head lock

1  The only maintenance possible for the lock is to lubricate
the barrel occasionally - not the keyhole. Use a light universal
oil.

2 If the key is lost it is possible to obtain a replocement,
provided the key number s known, |11 no number is available

or the lock maltunctions the lack securing dowel must be drilled
out and a new lock fitted.

17 Instrument drive cables: examination and replacement

13 Prop stand: examination

1 The prop stand fitted to all but the touring models 1s of a
conventional type, retoined at the front left-hand side of the
machine by the engine forward mounting bolt. 850 California
models employ a side stand, pivoting from a separate bracket in
front of the ieft-hand footboard. A locking device prevents the
stand retracting when the weight of the machine is on it, The
V-1000 prop stand is similar to tha: of the 850 California model
but incorporates a cable pull mechanisin which operates the
caliper parking brake,

2 Check that the stand extencds and retracts correctly,
lubricating the pivot where necessary wath o0il or gresse. Ensure
that the extension spring is in good condition. A stand which
falls when the machine 1s being ridden rnay have disesterous
results when carnening, almaost certainly unseating the rider.

3 Refer to Chapter 6, Section 16 for details of the V-1000
stand-nperated parking brake.

14 Footrests and foortboards

1 On touring models, footboards are provided for the rider in
place of the more normal footrests. Each footbosrd is mounted
0n two pivol bolts, retained by a nut and locknut. By this means
the footboards may be adjusted to fald upwards easily and so
present less resistance when grounding is experionced in corner-
ing. The passenger foot rests are incorporated in the rear crash-
bar, which has footrest rubbers placed over the lower horizontal
portion. To replace the rubbers, undo the lower and upper
mounting bolts of each crashbar and pull the rubbers from

place. Soap or French Chalk may be used to aid fitting of new
rubbers onto the bors.

2 All ather models have footrests mounted on a forged bar,
one of which is secured to each side of the machine by the bolts
retaining the rear of the engine sub-frame asscmbly. The rear
footrests are hinged on the bars to allow folding when not in
use. The footrest rubbers may be renewed as individual
components ds can the folding portion of the rear footrests. The
hinge 1 formed by a simple nut and bolt.

1 Drive cables should be examined and lubricated occasionally.
The outer sheath should be examined for cracks or damage, the
inner cable for broken or frayed strands. Jerky or sluggish
instrument movement 1s generally caused by a faulty cable.

2 Detach the cable at the drive end, and withdraw the inner
cable. Clean and examine the cable. Re-lubricate it with high
melting point grease, but do not grease the top six inches of
cable, at the instrument end, or grease will work its way into the
instrument head and ruin the movement,

3 Route the cables os thay were onginally. Make sure that

the steering turns freely.

18 Instruments: removal

1 Belore camoval of the instruments is undertaken disconnect
the battery to prevent inadvertent shorting of any of the circuits
involved. Detuch the speedometer drive cable and where fitted
the 1achometer drive cable. Both are retained by knurled gland
nuts.

2 Detach the bulb holders and bulbs and the electrical
connections, where necessary, ofter removing the base of the
lighting console. It is held by four knurled rings on all models
except on the V-1000 model, which utilises four screws.

3 Remove the two bolts securing the instrument console to the
tront forks and lift the assembly away. Note the sequence of
rubber bushes, sleeves and washars.

4 The instruments cannot be repaired, Remember that it is
necessary 10 have a functioning speedometer accurate within *
10% at 30 mph, in the UK, If the odometer continues 10 record
when the speedometer fails to function, the instrument head is
faulty and requires renewal or repair.

19 Cleaning the machine

1 After removing all surface dirt with a rag or sponge which is
weshed frequently in clean water, the machine should be allowed
to dry thoroughly. Application of car polish or wax to the cycle
parts will give a gaod finish, particularly if the machine receives
this attention at reqular intervals.

2 The plated parts should require only a wipe with a damp rag,
but if they ore badly corroded, as may occur during the winter
whan the roads are salted, it is permissible to use one of the
proprietary chrome cleaners. These often have an oily base which
will help to prevent corrasion from recurring.
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3 |If the engine parts are particularly oily, use a cleaning com-

Solvol Autosol. This wil! restore the full lustre.

pound such as Gunk or Jizer, Apply the compound whilst the 4 If possible, the machine should be wiped down immediataly

parts are dry and work it in with a brush so that it has an oppor-
tunity to penetrate and soak into the film of oil and grease.
Finish off by washing down liberally, taking care that water
does not enter the carburettors, oir cieaners or the electrics. If
desired, the now clean gluminium alloy parts can be enhanced

still further when they are dry by using a special polish such as

20 Fault diagnosis: frame and forks

after it has been used in the wet, so that it is not garaged under
damp conditions which will promote rusting. Remember there i3
less chance of water entering the control cables and causing
stiffness if they are lubricated regularly as described in the
Routine Mainienance Section,

Symptom Cause Remedy
Machine veers either to the left or the Bent frame Check and renew.
right with hands off handiebars Twisted forks Check and renew il necessary.

Machine rolls at low speed

Machine judders when front brake is
applied

Machine pitches on uneven surfaces

Fork action stiff

Machine wanders. Steering imprecise
Rear whee! tends to hop

Overtight steering head bearings
Slack steering head bearings
Ineffective fork dampers
Ineffective rear suspension unmits
Suspension too soft

Fork legs out of atignment {twisted

in yokes)

Worn swinging arm pivot

Siacken unul adjustment is correct

Tighten until adjustmant s correct.

Renew sealed units.

Check whether units still have damping action,
Roise suspension unit adjustment one notch
Slacken yoke clamps, ond fork top boits.
Pump fork several times then retighten from

bottom upwards.

Dismantie and renew bearings and pwvot shaft,
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Integrated brake master cyl-nder exammutnon and renovulmn 9

Specifications
Tyres
Sizes Fronr Rear
7508 and S3 3.26H 18 350 H 18
B50T and T3 360H 18 410H18
850 Le Mans 350H 18 410V 18
V1000 ... 4.10H 18 410 H 18
¥l tyres 18 inch dmmemr.
*Tyres rated as "M’ are safe up 10 specds of 130 mph. 'V’ rated tyres are safe at speeds above 130 mph.

Front Rear

Tyre pressures
7508, S3, 850T3 and Le Mans ...
V-1000

33 pti 12. 3 kg am2)
33 psi (2.3 kg em?2)
34 psi (2.4 kg cm?)

29 psi (2 kg cm?2)
26 psi (1.8 kg cm?)
30 psi (2.1 kg em?)

*When corrying a p;mo n passanger me reur tyro pressum :haui'd be increased by 3 psi (0.2 kg cm?2).
When travelling at continuous high speeds an additional 3 psi (0.2 kg cmZ) should be sdded to both front and rear tyres,

Brakes

All ather .. e e s s aai

1 Genaeral description

All models are titted with 18 inch diameter wheels, both at
the front ond rear, With the exception of the Le Mans model,
which has one-piece cast aluminium alloy wheels, all models are
fitted with aluminium safety rims loced to cast aluminium hubs
by chroma finished spokes.
The front brake af the 7508 and B50T models is an hydraulical
ly operated disc unit mounted on the right-hand side of the hub

Rear

Single leading shoe drum
brake 220 x 25 mm

(8.66 x 0.98 in)

As above

Single 242 mm (9.5 in) disc

Front
Twin 300 mm (11 8 in) discs

Single 300 mm (11.8 in) disc
Twin 300 mm {11.8 in) disc

and operated by o handlebar lever. The rear brake is a rod oper-
ated drum unit. All other machines are fitted with twin front

disc brakes and a single rear disc brake. The right-hand front disc
s operated by the normal method. The rear disc and left-hand
front disc are interconnected and operated by the rear broke
pedal. The integration of the brakes in this way, using 8 system
patented by Moto Guzzi, allows the rear brake pedal only to be
used during normal riding. A compensator unit in the system
controls the braking force applied so that the front brake receives
about 75% of the effort and the rear 25%.
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2 Front whesel: examination and renovation {spoked whes!
models|

1 Place the mmachine on the ¢centre stand so thot the front whee'
s raised clear ol the ground., Spin the wheel and check the rim
atignment, Smail irregulanities can be corrected by tightening the
spokes in the affected area, ulthough a certain amount of
peachic® 15 necessary 10 pravient over-¢correction, Any flpts in te
whee! rim should be evwdent at the same tune, These are more
difficult 1o remove and in Most cases it will be nucessary (0 hawe
the wheel rebuilt on a new rim. Apart from the effect on
stahulity, a fiot will expose the tyre bead and wulls 10 greater

nsk af damage.

2 Check ton loose or broken spokes. Tapping the spokes $ the
best guidte 1o tension, A 1oose spoke will produce a rnuite differ-
ent sound gnd shouid be tightened by turning the nipple in an
anticlackwise direction. Always recheck for run-out by spin-
ning the wheel again. |f the spokes have to be nghtened an
excessive amount, it is advisable 10 remave the tyre and tube by
the procedure detailed in Section 17 of this Chapter; this s so
that the protruding ends of the spokes ¢an be ground off, to
prevent chen from chafing the inner tube and causing purnctures,

3 Front wheel: examination and renovation {cast alloy wheel
modals)

1 Caretuliy check the cornplete wheel tor cracks and chipping,

par ticularly a1 the spoke roots ond the edge of the iin. As a
general rule a damaged wheel must be renewedd as cracks will
cause strass points which may leod 1o sudden tailury under
twavy load. Smal' nicks may he radiused carefully with a hine
file and emgry paper (No. 600 No. 1000) 1o retieve 1he stress.
I there s Any doubt as 10 the condition of a wheel, advice
should be sought from a Moto Guzzi repair sprciahst

2 Each whee! 5 covered with 2 coating of lacquer, 10 prevent
corrosion. If damage vccurs 1o the wheel and the lacquer Fnish
15 penetrated, the bared aluminmum alloy will soon start 1o
corrode, A whitish grey oxide will torm over the damaged arca,
which ir itsull is a protective cooting. This duposit however,
should be removed carefully as svon 3s possible and o new
protecuive coating ol lscguer appliey.

3 Check the lateral run-out ot the nm by spmmng the wheszl
and piacing a hixed ponter close 1o the nm edge. It the maximum
run-out 15 greater than 1.0 mm (0.040 in}, it s recommuended
thul the whoel be renewed. This 1s, however, a counsel of per
fection; a run-wul somewhat greater than this can probobly be
accainmodated without noticeable etlect on stegring. No means
is available lor siraightening a warped wheel without 1esarting
1o the ¢xpense af having the wheel skimmed on all faces. 1
war page was coused by impact dwring an accident, the spfes:
measure 13 10 renew the complete wheel. Worn wheet beorings
Moy cause rim run-out, These should Le renewed os described
in Section 10 of this Chapter,

1 Front whee! 6 Washer

2 Rim 7 Wheel spindle

3 Spoke and nipple - 40 off 8 WNut- 6 off

-; Balance weight 9 Lock plate - 6 off

k Nur

Fig. 6.1. Front wheel - component parts

10 Bolt - 6 off 14 Bearing spacer
11 Brake disc - 1 off or 2 off 15 Circlip

12 Journal ball bearing -2 0ff 16 Wheel spacer
13 Discspacer - 1 offor2off 17 Hub

_J
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4 Front disc brake: examination and renovation

1 Check the front brake master cylinder, hases vnd coliper

urs for signs of leakage. Pay particular atlenton to the condit-
on ol the hoses, which should be renewed without gquestion if
there ;e signs of cracking, splitting or other exterior damage,

On machines with integrated braking the Irant left-hand disc is
ooerated by the repr brake hydrpulic circuit. Far the purposes

of ma:ntenance (except for fluid lew! inspection) the procedures
2 e dentical,

7 Chack the level of hydraulic fluid by remaving the cap or the
brake fluid reservoir and lifung out the diaphragm plate, The
condit:on 0l the fiuwid con be checked at the same time, Checkang
the Huid level s ane of the mmintenance 1asks which shou'd never
be neglected. If the fluid s below the lower level mark, brake
flurd of the correct specification must be added. Never use

engine ail or any fluid other than that recommended. Other
Huds have unsatistactory charactenstics ond will rapidly destroy
the seols, :

3 The sets of broke pors should be inspéected tor veear atier
prising off the carrugated inspection plate from the top of each
caliper. 1t erther pad is less than 6 mm (0.2362 1n) thick, both
pads must be renewed as o set. Where twin disc brakes are util-
sed i1 s likely 1hat the right-hand set of pads will wear less
quickly, since the handlebar lever operated brake is used relot -
wmely rarely.

& The pads may be removed with 1he wheel 1n place. Depress
the pin keeper spring at ane ¢nd and withdraw one pin. Remove
the second long pin and the spring. The central toper pin can now
be removed lollowed by the two pads, one ot & time.

S The pads set on the integrated lront brake cun wear very
yuickly. Where a ‘'niding on the brakes’ style of nding 18 used,

the pad lile may be as little as 2000 miles,

6 Front brake caliper: overhaul

1 Caliper remowval and replacement can take place without
removing the front wheel. Where twin disc brakes are utilised,

each caliper should be removed and dismanitled individually,
using an identical procedure. Again it should be remembered
that the left-hand caliper is operated by the rear brake hydraulic
cicuit,

2 Detach the brake feed pipe Irom the caliper, allowing any
fluid 1o drain into a suitable container, Do not allow any fluxl
to contact the paintwork, 1t is a superb paintstripper. Remowve
the two boits which secure the coliper unit to the fork leg, and
litt the complete caliper fram position on the disc.

3 Prise off the inspection cover and remave the braoke pads, bs
described in the previous Section. The caliper cansists of two
cylinders and pprstons retained by two bolts and interconnected
by a passageway thot allows the broke fluid pressure 10 equalise.
Remaove the 1o securing bolts and separate the 1wo components,
Note the O rning which scals the passageway.

4  Caretully prise off the dust gxciuding boot from one piston,
The piston can be displaced most easily using an air hose or tyre
pump connected to the fluid teed orifice. Using o fine painted
instrument dislodge the sealing O ring from the groowve in the
cylinder. Dismantle the other caliper half in a similar manner,

5 Wash the brake caliper components in clean hydraulic Huid,
DO NOT use petro! ar other solvents 1o clean brake parts as the
rubber components will be damaged. Inspect the pistons, and
cylinder bores for scoring which may lead to leskage. It damage
is evident, renew the companents affected.

6 Reassemble the caliper by reversing tha dismantling proced-
ure. Owing to their low cost it1s recommended that Al seals
and boots be renewed without question. When refitting the

O ring seals, apply a little hydraulic fluid as lubricant. Specia!
brake component grease which has o very high melting temper-
ature should be used 1o lubricate the pistons. |l required, the
caliper may be centralised on the disc using shims placed between
the caliper and the mounting lug on the fork leg,

7 Note thot wark on hydraulic brake svstems must be carried
out in scrupulously clean conditions. Particles ol dirt wall score
the wor king parts and cause early failure of the system,

8 Atfrer reassembling and refitting the caliper units, the
hydraulic systems mus! be bled of all air as described in Section
7 ol this Chapter,

-

Master cylinder
Handle bar lever
Rubber boot
Brake hose

8Banjo bolt - 2 off
Secaling washer - 6 off
Hose juaction
Boit:

Washer

10 Stop hght switch
11 Brake hose

12 Cup

13  Rubber sieeve

14 BRolt

15 Washer

LREN(IRAWN-

Fig. 6.2, Front brake asssmbly

N

16 Star washer

17 Nout -

18 Brake pipe

19 Caliper

20 Inspection cover
21 Brake pads - 2 otf
22 Bolt

23 Washer -2 otf
24 Washer - 2 off
25 Woasher - 2 off
26 Nur-2oll

27 Boit

28 Reservoir cap
29 Diwaphragm
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5.2_ Each caliper is retained by two socket screws

e

Fe

ﬂ
-

5.6a Check centralisation of disc between caliper halves 5.6b Fit shims as required to centralise caliper



Chapter 6/Wheels, brakes and tyres 125

§ Front disc brake master cylinder: exsmination and
maovation (right-hand brake only)

1 The master cylinder and hydraulic reservoir take the form of
gcombined unit mounted on the right-hand side of the handle-
ers, to which the front brake lever is attached. The master
eyfinder is actuated by the front brake lever, and spplies hydr-
aulic pressure through the system to operate the front brake
when the handieber lever is manipulated. The master cylinder
pressurises the hydraulic fluid in the brake pipe which, being
incompressible, causes the piston to move in the caliper unit and
apply the friction pads to the brake. If the master cylinder seals
ek, hydroulic pressure will be lost and the braking action
mndered much less effective.

2 Before the master cylinder can be removed the system must
be drained. Place a clean container below the cal iper unit and
sttach a plastic tube from one bleed screw on top of the caliper
unit to the container. Open the blecd screw one complete

turn and drain the system by operating the brake lever until the
master cylinder reservoir is empty. Close the bleed screw and
remove the pipe.

3 Place a rag under the banjo union connecting the brake hose
10 tha master cylinder, Pull back the rubber boot and remove
the banjo bolt. Loosen the throttle twist grip and slide it off

the handlebar end. Slacken the pinch bolt securing the master
cylinder/handlebar lever and remove the complete assembly,

4 Remowve the reservoir cap and lift out the rubber disphragm.
Detach the operating lever from the master cylinder by unscrew-
ing the nut and bolt. To remove the master cylinder piston,
salect a short rod that can be inserted through the fluid outlet
orifice. The rod should have a smooth rounded end, to prevent
damage to the master cylinder interior. Gently tap the rod and
drive out the piston and locking ring.

5 From the master cylinder, remove the piston return spring
end the spring guide, Pull the lockring off the piston, followed
by the thin washer and scraper ring. Check the condition of the
two piston rings. If they are unmarked and no leskage was
evident, they may be reused.

6 The component parts of the master cylinder assembly and
the caliper assembly may wear or deteriorate in function over

a long period of use. It is however, generally difficult to foresse
how long each component will work with proper efficiency snd
from a safoty point of view it is best 1o change all the expend-
able parts every two yeers on a machine that has covered a
normal mileage.

7 Replace the master cylinder by reversing the dismantling
procedure, After reconnecting the brake hose, the system must

be bled as described in the next Section. Free play at the handle-
bar lsver should be adjusted so that there Is 0.15 mm (0.006 in)
between the lever and the piston face. Adjustment is effected by
8 grubscrew fitted to the lever.

8 When positioning the master cylinder, place it so that itis as
upright as possible, yet in such a position that the lever operating
angle is competible with easy operation.

7 Bleeding the hydraulic brake system

Right-hand front disc brake

1 If the hydraulic system has to be drained and refilled, if the

front brake lever travel becomes excessive or the lever operates
with a soft or spongy fealing, the brakes must be bled 1o expel

gir from the system, The procedure for bleeding the hydraulic
brake is best carried out by two persons.

2 First check the fluid level in the reservoir and top up with
frosh fluid.

3 Keep the reservoir at least half full of fluid during the
bleeding procedure.

4 Screw the cap on to the reservoir 10 prevent a spout of

fiuid or the entry of dust into the system. Place a clean glass

jar below the caliper bleed screw and attach a clear plestic

pipe from both caliper bleed screws to the container. Place
some clean hydraulic fluid in the jar so that tha pipes are

always immersed below the surface of the fluid.

6§ Unscrew the bleed screws one half tum and squeeze the
brake lever as far as it will go but do not release it until the
bleeder valves are closed again. Repeat the operation a few times
untll no more air bubbles come from the plastic tube.

6 Keep topping up the reservoir with new fluid. When all the
bubbles dissppear, close the bieeder screws securely. Remove
the plastic tubes and install the bleeder valve dust caps, Check
the fluid level in the reservoir, after the bleeding operation hes
been completed,

7 Reinstall the diaphragm and tighten the reservoir cap securely.
Do not use the brake fluid drained from the system, since it will
contain minute oir bubbles.

8 Never use any fluid other than that recommended, Oil must
not be used under any circumstances.

Integrated braking circuit

9 Bleed the brakes in a manner similar to that given for the
single front disc brake circuit, Bleed the front caliper first
followed by the rear caliper. If the brake actlon is still spongy,
bleed the front caliper again.

. @—

“\

Fig. 6.3. Front and rear brake hydraulic caliper unit

Inner cover/piston cylinder
QOuter cover /piston cylinder
Piston

Piston sealing ring

Brake pad

Dust excluder

Pad long pin

Qirelip

Spring

10 Tepered pin

11 Transfer passage

12 Feed orifice

13 Transfer passage ‘O’ ring
14 Bleed nipple

VRN AWN -
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12

Fig. 6.4. Front brake master cylinder - Except V-1000 models

13 s

Master cylinder
Reservoir chamber
Piston

Seal

Seal

Delivery hose
Piston return spring
Spring seat

Shim

Washer

LN AWN~

Ed—

~
Q

11 Lock ring

12 Reservoir cap
13 Diaphragm

0.05:0.15

. U
7.4 Connect pipes to both nipples when bleeding brakes

8 Integrated brake system and rear caliper: maintenance and
overhaul

1 The rear brake caliper is identical to the right-hand brake
caliper. The checking of the pads, their overhaul and general
maintenance is therefore the same.

2 Refer to Sections 4 and 5 of this Chapter for the relevant
details.

9 Integrated brake master cylinder: examination and renovation

1 The combined rear brake and front left-hand brake master
cylinder is mounted on the right-hand side of the machine and is
operated from the rear brake pedal via a short link rod.

2 Before the master cylinder is disconnected, the system should
be drained of fluid. Place a plastic tube on the bleed screw of
each caliper and open the screws one complete turn. Depress
ond release the brake padal until all the fluid has been expelled.
3 Place a rog under the banjo union st the rear of the master
cylinder. Remove the banjo bolt and allow any excess fluid to
drip onto the rag. Disconnect the brake link rod from the bell
crank on the master cylinder by removing the split pin and
washer, On V-1000 models, detach the two wires that lead to
the brake fluid level switch in the reservoir cep. Both wires are

o push fit.

4 Remove the nut and washer from the rear of the bell crank
pivot stub behind the frame lug. The master cylinder may be
lifted awoy ofter removal of the second mounting, which is a
socket bolt,

S The master cylinder is fundamentally the same type of unit
as that utilised for the single front brake. Refer to Section 6
of this Chapter for dismantling and overhaul details.

6 Afier refitting the master cylinder and bleeding the system,
adjust the clesrance between the end of the bell crank and the
piston to 0.15 mm (0.006 in) by means of the adjuster screw
forward of the crank pivot.

10 Front wheel besrings: examination and replacement

1 If wear has developed in the wheel bearings the front wheel
should be removed to gain access to the bearings for renewal.
Bearings should also be removed at the specified routine main-
tenance interval for cleaning, inspection and regreasing.

2 After removal of the retaining circlip from the left-hand side
of the hub the wheel bearings can be drifted out of position,
using a suitable drift. Support the wheel s0 the exit of the
bearing is not obstructed. When the first bearing has been
removed the spacer that lies between the two bearings can be
removed, Insert the drift and drive out the opposite bearing,

3 Remowve all the old grease from bearings and hub. Wash the
bearings in petrol and dry them thoroughly. Check the besrings
for roughness by spinning them whilst holding the innor track
with one hand and rotating. the outer track with the other. If
there is the slightest sign of roughness renew them,

4 Before driving bearings back into the hub, pack the hub with
new grease and also grease the bearings. Use the same double
diameter drift to place them in position.

5 Some machines are fitted with pre-packed bsll bearings
which are sealed on both sides. The lubricant with which the
bearings are packed on assembly will last the life of the besring.

11 Removing and replacing the discs

1 Itis unlikely that the brake discs will require attention unless
bad scoring has developed or the discs have warped. To detach
the discs first remowe the wheel in guestion,

2 Each disc is retained against a thick spacer on the hub by six
long bolts passing through the hub, the nuts of which are secured
in pairs by locking plates. Where two discs are employed on one
hub the bolts pass through all the components. Bend down the
ears of the locking plates and remove the nuts. Remove the disc
complete with spocer and drift the spacer boss out of the centre
of the disc.



Tyre removal: Defiate inner tube and insert lever in close
proximily to tyre valve

L e e e
Use similar technique for second bead, finish at tyre valve Push valve and tube up into tyre when fitting final section, 10
position avoid trapping
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9 Womn

Brake peds/
Bush

Rubber

Pivot pin

Star washer - 7 off
Nut - 50ff
Rubber

Washer

Washer

Star washer - 2 off
Bolt

Bolt

Split pin - 3 off
Washer

Clavis pin
Operating rod
Link rod
Clevis fork
Locknut
Washer

Star washer

7
2
3
4
5
6
7
8
9
10
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12
13
14
15
16
17
18
19
20
21
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RERILIVINIRNSN

35
37
40
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42

Fig. 6.5. Integrated front and rear brake system

Star washer

Washer - 5 off

Salf locking nut

Bell crank

Return spring -

Bolt

Nut

Master cylinder

Cap NNivid level switch
Brake hose

Banjo bolt - 2 off
Sealing washer - 6 off
Hose junction

Stop light switch
Boit - 4 off

Brake hose

Qip - 2 off

Rubber sleeve - 2 off
Boit

Brake pipe

Caliper
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Bolt - 2 off
Washer - 2 off
Caliper mounting bracket
Brake pipe
Rubber sleove
Strap

Clip

Guide clip
Grommet
Bolt

Nut

8Brake hose
Bolt

Brake pipe
LH front brake caliper
Bolt

Washer - 4 of f
Shim - A/R
Star washer
Nur

Bolt
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Brake ped - 2 off
Inspection cover

Master cylinder repair kit
Scrow replacement kit
Clevis pin replacement kit
Seal kit

Srop light leed

Rubber boot

Parking brake lever

Bolt

Washer

Push ber

Clevis pin

Washer - 2 off

Parking brake cable
Parking brake caliper
Bolt - 2 off

Switch bracket

Ignition cut-out switch
Rubber boot

10.2a Left-hand wheel bearing is ucured by circlip

£ £ -

1 - %,
29
10.2b Bearings may be drifted out
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10.2c Note the bearing spacer; it must not be omitted

12 Rear wheel: examination and renovation

1 Place the machine on the centre stand so that the rear whoel
s raised clear of the ground. Check for rim alignment, loose
spokes etc, as described for the front wheel in Section 2 or 3,
depending on the wheel type.

13 Rear drum brake: removal, examination and renovation.
750S and 850T models only

1 To goin access t0 the rear brake assembly remove the rear
wheel as described in Chapter 5, Section 8.2-8.6. Lift the broke
backplate out of the hub as a complete unit,

2 Inspect the brake linings for wear, Thin linings should be
renewed after removing the two shoes from the brake backplate.
Inspect the surface of the drum for scoring and ovality. The
former fault will cause accelerated lining wear and reduced
braking efficlency. The latter fault will cause brake judder.

3 After remowal of the brake shoes the operating cam should
be detached. Loosen the pinch bolt on the cam shaft and pull
off the arm. Push the cam shaft from place. Clean and relubricate
the cam shaft before refitting, Apply a small amount of heavy
grease to the cam lobes.

4 |f tho brake shoe return springs are deformed or the spring
ends are worn, the springs should be renewed as a pair.

14 Rear whee! bearings: examination and adjustment

1 On all but 7508 and 850T models removal and examination
of the rear wheels is similar to that given in Section 10 of this

Chapter for the front wheel bearings. As with the front wheel, the

left-hand bearing is retained by a circlip.

2 Models fitted with drum rear brakes utilise two tapered roller
wheel bearings which allow sdjustment to be made to take up
normal wear. If discernable play can be felt at the wheel rim, the
bearings should be removed for inspection, adjustment and
regreasing.

3 Remowve the wheel and lift the brake backplate assembly
from the hub. Pull out the wheel spacers from the oil seals. The
oil seals must be prised from position, using 8 screwdriver blade.
if great care is taken not 10 distort the housings or damage the
sealing lips, the seal can be reused. Lift out the bearing inner
races. Do not allow the races to become interchanged; if they
are to be refitted, they must be replaced in the same positions.
Remowve the bearing spacer.

11.2 Disc is retained by 6 bolts and nuts

4 Wash all the components, including the outer races in the
hub, in petrol and then dry them thoroughly. Check the roller
tracks and the rollers for pitting or scoring. If wear is evident
the outer races may be drifted out using a suitable long punch
inserted from the opposite side of the hub. If slight bearing wear
was svident with the wheel on the machine, but no shims were
found between the left-hand beering inner race and the bearing
spacers, tha bearing must be renewed. New besrings or old
bearings with shims already fitted should be adjusted, using
shims available for this purpose.

§ Reassemble all the components, except the oil seals in the
hub, with a shim between the left-hand bearing and bearing
spacer 1o give zero end play in the bearings. Use the wheel
spindle and a suitable tubular spacer to tighten the assembly
together. Some experimengation will be required to arrive

at the correct shim size. Dismantle the bearing assembly and add
one 0.10 mm (0.019 in) shim to those already selected. When
the bearings are refitted finally, the correct endfioat will auto-
matically be provided.

6 Repack the besrings with a high melting point grease and
replace all the components by reversing the dismantling pro-
cedure. The wheel can now be refitted to the machine.
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Fig. 6.6. Rear whee! bearing adjustment - 7508 and 850T

C = Bsaring spacer

A = Shims as required
D = Oil seal - 2 off

8 = PBearing - 2 off
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15 Cush drive assembly: removal, examination and replacement

1 A cush drive assembly is fitted to all but the 760S and 850T
models, to absorb snatch loads in the transmission. The assem-
bly consists of a floating plate with a splined boss which locates
with the output boss on the rear bavel drive box. Webs on the
inner face of the plate locate with rubber buffers placed in the
rear wheel hub, which are prevented from rotation by webs cast
into the hub. After considerable service the rubber inserts will
compact, giving a noticeable backlash before the drive is taken
up.

2 Access to the cush drive unit can be made after removal of
the rear wheel from the frame. Remowe the locking plate and

prise the large circlip from the wheel hub. A large screwdriver
is ideal for this operation. It should be possible to lift the

cush drive plate straight off the steel sleeve in the centre

of the hub. No provision is made for lubricating the hub sieeve
and cush drive boss working surfaces after assembly, Because

of this, the sleeve and boss may have rusted, making dismantling
difficult. Apply a penetrating fluid 1o the small gap between the
sleeve and boss, and allow the fluid time to penetrate.

3 After removal of the drive plate lift out the twelve rubber
buffer inserts, These should be discarded if they are compacied
or are disintegrating. Reassemble the cush drive by reversing the
dismantling procedure. Ensure that the sleeve and boss are well
greased. The stepped side of the circlip must face upwards.

Fip. 6.7. Rear wheel and cush drive - Except 7508 and BS0T

1 Rear wheel 8 Wheel spindle

2 Rim 9 Nut-6off

3 RH spoke and nipple - 20 011 10 Lock plste - 3 off
4 LH spoke and nipple - 20 off 11 Bolt - 6 off

5 Nut 12 Brake disc

6 Washer 13 Bolt

7 Spacer 14 Star washer

L euNamEC | IR
15.2a Remove the locking bolt and plate and circlip

15 Lock piate 22 Journal ball bearing - 2 off
16 Circlip 23 Journal ball bearing - 2 off
17 Cush drive plate 24 ‘O’ring

18 Rubber insert - 12 off 25 Cup

19 Spacer 26 Hub

20 Circlip 27 Batance weight

21 Disc spacer

15.2b Lift off the cush drive plate
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15.3b Grease the cush drive boss heavily before fitting the plate

16 Parking brake: sdjustment and maintenance

1 A mechanical caliper is fitted to the rear brake caliper
bracket, to the rear of the standard hydraulic caliper, 10 act as
aparking brake when the machine is at rest, The caliper is
operated by the prop stand via a cable.

2 |If the brake does not prevent movement of the machine when
the stand is extended, adjustment may be made by means of the
adjuster screw at the forward end of the cable,

3 Because the brake pads are rarely subjected to wear caused
by the rotating disc, they will have a very long life, probably
that of the machine itself. Maintenance is minimal, requiring
only lubrication of the pivot points on the mechanical linkage
at the caliper and of the pivot and push bar arrangement at the
propstand.

18.12 Adjustment of parking brake cable - V1000 models 16,1b Mechanical caliper retained by two bolts
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17 Tyres: removal and replascement

1 At some time or other tha need will arise 1o remove and
replace the tyres, either as the result of a puncture or because a
renewal is raquired to offset wear. To the inexperienced, tyre
changing represents a formidable task yet if a few simple rules
are observed and the technique learned, the whole operation

is surprisingly simple,

2 To remove the tyre from the wheel, first detach the wheel
from tha machine by following the procedure in Chapter 5,
Section 2.7 for the front wheel and Section 8, paragraphs 5 and
6 for the rear wheel. Deflate the tyre by removing the valve
insert and whaen it is fully deflated, push the bead of the tyre
away from the wheel rim on both sides so that the bead enters
the centre well of the rim, Remove the locking cap and push the
tyre valve into the tyre itself.

3 Insert a tyre lover close to the valve and lever the edge of the
tyre over the outside of the wheel rim. Very little force should
be necessary; if resistance is encountered it is probably due to
the fact that the tyre beads have not entered the well of the
wheel rim all the way round the tyre.

4 Once the tyre has been edged over the wheel rim, it is easy to
work around the wheel rim 30 that the tyre is completely free on
one sicde. At this stage, the inner tube can be removed.

5 Working from the other side of the wheel ease the other edge
of the tyre over the outside of the wheel rim furthest svay.
Continue to work around the rim until the tyre is free from the
fim,

6 If a puncture has necessitated the removal of the tyre, rein-
flate the inner tube and immerse it in a bow! of water 10 trace
the source of the leak. Mark its position and deflate the tube.
Dry the tube and clean the aréa around the puncture with a
petrol-soaked rag. When the surface has dried, apply rubber
solution and allow this to dry before removing the backing

from the patch and applying the patch to the surface.

7 It is best to use a patch of the self-vulcanising type, which
will form a very permanent repair. Note that it may be neces-
sary t0 remove a protective covering from the top surface of the
patch, after it has sealed in position. Inner tubes made from syn-
thetic rubber may require a special type of patch and adhesive,
if 8 satisfactory bond is to be achieved.

8 Beflore replacing the tyre, check the inside to make sure the
agent that caused the puncture is not trapped. Check also the
outside of the tyre, particularly the tread area, to make sure
nothing is tropped that may cause a further puncture.

9 If the inner tube has been patched on 3 number of past
occasions, or if there is a tear or large hole, it is preferable to
discard it and fit a new one. Sudden deflarion may cause an
asccident, particularly if it occurs with the front wheel.

10 To replace the tyre, inflate the inner tube sufficiently for

it to assume a circular shape but only just. Then push it into

the tyre 30 that it is enclosed completely. Lay the tyre on the
wheel at an angle and insert the valve through the rim tape and
the hole in the wheel rim. Attach the locking cap on the first few

threads, sufficient to hold the valve captive in its cormrect location,

11 Starting at the point furthest from the valve, push the tyre
bead over the edge of the wheel rim until it is located in the
central well, Continue 10 work around the tyre in this fashion
until the whole of one side of the tyre is on the rim. It may be
necessary 10 use 8 tyre lever during the final stages.

12 Make sure there is no pull on the tyre valve and again com-
mencing with the area furthest from the valve, case the other
bead of the tyre over the edge of the rim. Finish with the area
close to the walve, pushing the valve up into the tyre until the
locking-cap touches the rim. This will ensure the inner tube is
not trapped when the last section of the bead is edged over the
rim with a tyre lever,

13 Check that the inner tube is not trapped at any point.
Reinflate the inner tube, and check that the tyre is seating
correctly around the wheel rim. There should be a thin rib
moulded around the wall of the tyre on both sides, which
should be equidistant from the wheel rim at all points. If the
tyre is unevenly located on the rim, try bouncing the wheel
when the tyre is at the recommended pressure. It is probable
that one of the beads has not pulled clear of the centre well.

14 Always run the tyres at the recommended pressures and
nover under or over-inflate. The correct pressures for solo use
are given in the Specifications Section of this Chapter.

15 Tyre replacement is aided by dusting the side walls, particul-
arly in the vicinity of the beads, with a liberal coating of French
Chalk. Washing-up liquid can also be used to good effect, but this
has the disadvantage of causing the inner surfaces of the wheel
nm to corrode,

16 Newver replace the inner tube and tyre without the rim tape
in position. If this precaution is overlooked there is good chance
of the ends of the spoke nipples chafing the inner tube and
causing a crop of punctures.

17 Never fit a tyre that has a damaged tread or side walls. Apert
from the legal aspects, there is a very great risk of blow-out,
which can have serious consequences on any two-wheeled
wehicle.

18 Tyre valves rarely give trouble, but it is always advisable o
check whether the valve itself is leaking before removing the
tyre. Do not forget to fit the dust cap, which forms an effective
second seal.

18 Valve cores and caps

1 Valve cores seldom give trouble, but do not last indefinitely,
Dirt under the seating will cause a puzzling ‘slow-puncture’,
Check that they are not leaking by applying spittle to the end
of the valve and watching for air bubbles.

2 A welve cap is a safety device, and should ahwvays be fitted.
Apart from keeping dirt out of the valve, it provides a second
seal in case of valve failure, and may prevent an accident result-
ing from sudden deflation,

19 Front wheel balancing

1 The front wheel should be statically balanced, compiete with
tyre. An out of balance wheel can praduce dangerous wobbling
at high speed.

2 Some tyres have a balance mark on the sidewall. This must
be positioned adjacent 10 the valve, Even so, the wheel stil!
requires-balancing.

3 With the front wheel clear of the ground, spin the wheel
several times, Each time, it will probably come to rest in the
same position, Balance weights should be attached dismetically
opposite the heavy spot, until the wheel will not come to restin
any set position, when spun.

4 Balance weights, which clip round the spokes, are available
in 5, 10 or 20 gramme weight. |f they are not available, wire
solder wrapped round the spokes and secured with insulating
ape will make a substitute.

5 It is possible to have a wheel dynamically balanced at some
dealers. This requires its removal.

6 There is no need to balance the rear wheel under normal
road conditions, although any tyre batance mark should be
aligned with the valve.

7 Machines fitted with cast aluminium wheels require special
balancing weights which are designed to clip onto the centre
rim flange, much in the way that weights are affixed to cor
wheels,
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® Fault disgnosis: wheels, brakes and tyres

$mptom Cause Remedy
Hendlebors oscillate a1 low speeds Buckled front wheel Remove wheel for specialist attention.
Renew wheel (cast alloy type).
incorrectly fitted front tyre Check whether line around bead is equi-

distant from rim.

Forks ‘hammer” at high speeds Front wheel out of balance Add weights until whee! will stop in any
position.
Brakes fyel spongy Air in hydraulic line Bleed brakes.
Fluid lenk in system Renew faulty part.
Tyres wear more rapidly in middle of Owver-inflation Check pressures and run at recommended
tread settings.
Tyres wear rapidly at outer edges of Under-inflation Check pressures and run at recommended

Iread settings.
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Fault diagnosis: electrical system

12
13
14
15
16
17
18
19

Commutator minimum daamater
Minimum brush length ...
Armature axial float

Horns

Make
High tone cumml

Low tone current

Specifications
Battery 750S and 850T 75053 and 85073
V-1000 and Le Mans

Type M 60S 1

Make -~ ... Marell: Marells
Capacity ... 32 ah 32 ah

Polarity Negative earth Negative earth
Alternator

Make Bosch Bosch

Type G1 (R 14v G114V 20A 21
Output 14v/180W 14V 280W
Charging starts at 980 rnm 1000 rpm

Field winding resistance 6.90 ohms + 10%

Voltage regulator

Make ... ... Bosch

Type AD!/1/14V

Regulated voltage

Under load 13.9-148V

Rectifier
‘Make Bosch 14V/15A

Starter motor

Make Bosch Bosch

Type DG(L) IDF, 850T madel} DF

Output 0.4 HP 10.5 HP, 850T modell 0.6 HP

31.2 mm (1.2283 in| 33 mm {1,299 n}
11.5mm (0.4527 1n)

0.05-0.2 mm {0.002 - 0.008 in)

Belli Bell
3A 3A
4A 4A
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Bulbs

Headiamp, European ...
Meadiamp, USA ... or oy
Puking ...
Tsil/stop ... .
Oil pressure w e
Neutral indicator
Alternator charge
hein bearn
Parking hight warning ...
Instrument lighting
Flashiny indicator

Under seat illumination lamp ...

Fuses

40/45W 40/45W
40/45W ssaled beam 40/45W
SW (European only) 3w
SI21W SI21W
1.2w 1.2W
1.2W 1.2W
1.2w 1.2wW

- 1.2w

- 1.2W
3w 3w
W 21W
3W {750S mode! only)

8 at 15 amps) 6 at 16 amps
1t 25amps) 08

6at 16 amps 850T

1 General description

3 Battery: maintenance

The charging system consists of a 12 vait three-phase
alternator driven directly by the crankshaft. The alternator has
arotor fixed to the front of the crunkshaft, rotating within a
stator screwed to the crankcase. The rotor is not permanently
magnetised, energising current being supplied by the charge
warning lamp circuit, via two brushes bearing on sfip rings.

The a.c. voltage gencrated is rectified 10 d.c. by the diodes
on the plate attached 1o the frame below the right-hand frame
side cover, and regulated by the mechanical valtage regulator
mounted below the petrol tank on the top frame tubes.

2 Battery: removal

1 Lift the dualseat and secure it in the upright position. Remove
the tool tray and detach the battery retaining straps. Disconnect
the battery leads by unscrewing the terminal bolts; always
remove the negative lead (Earth) first,

2 The battery can now be lifted out. In addition to being very
heavy - the battery is unususlly large - the battery is retained in

a confined space. Lift the battery up at the rear and slide it from
position at about 452, Spillage of the electrolyte is unlikely but

if it does occur, wash the acidic fluid off with plenty of cold
water, 10 prevent corrosion of the affected parts.

2.1 Battery is vast and very heavy

1 The battery fitted to all the Moto Guzzi V-twins covered in
this manual is rated at 32 ah. Inspection and replenishment of
the fluid level may be made through the single filler orifice in
the battery top, after prising out the filler plug. Inspection may
be aided by the use of a small torch. DO NOT hold a naked
flame near the cell filler hole; the electrolyte gives off hydrogen
and oxygen {a notably inflammable mixture).

2 Top up the battery with distilled water if the level is below
that of the plates. Do not fill more than 5 mm {3/16 in) above
the level of the plates. If 8 battery is used having separate cell
filler caps, check each cell individually and replenish as
required. The condition of the battery moy be checked using a
small hydrometer. The reading should be from 1.260 - 1.280. If
the specitic gravity is lower than this, the battery should be’
charged from a trickle charger,

3 The normal safe charging rote for a battery is 1/20th of the
battery capacity. The charge rate for a 32 omp/hour battery is
therefore approximately 1% - 2 amps. Chorging the battery at a
slightly higher level is permissible {up to 3 amps) but this may
shorten the life of the battery and should therefore be avoided
if at all possible.

4 Ensure that the battery lead connections are cléan and tight.
Apply petroleum jelly to the terminals to prevent corrosion,
Ensure that the battery is earthed well.

5 AJl models have a negative earth system.

6 If the motorcycle is not going 10 be used for a time, the
battery should be put on charge every six weeks. If the battery
is permitted to discharge completely the plates will sulphate,
indicated by a grey colour, and render the battery useless. A fully
charged battery will have piates 8 muddy brown colour. If the
case has a sediment on the bottom, the plates are breaking up
and the battery will scon require replacement. Disconnect the
battery from the motorcycle electrical system if it is being
charged on the machine, or the rectifier diodes will suffer.
Remove the cell filler plugs when charging.

4 Crankshaft siternator: checking the output

1 The output from the alternator mounted on the end of the
crankshaft can be checked only with specialised test equipment
of the multi-meter type, It is unlikely that the average owner/
rider will have access to this equipment or instruction in its use
in consequence, if the performance of the alternator is in any
way suspect, it should be checked by a Moto Guzzi agent or an
auto-electrical specialist.
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Fig. 7.1. Ahlernator

! Rotor - 1 off

2 Stator - 1 off

3 Spring dowel pin - 2 off

4 Alternator housing - T oft

5 Three pin connector -
1off

6 Spring washer - 1 off

7 Rotor centre screw - Toft

L]

Alternator: removal

Disconnect the battery negative {earth| lead.

Slacken the horn fixing screws.

Unscrew the three hexagon sockel cap screws and remove the
enpine front cover,

4 Pull off the three-pin output socket from the alternator plug.
Pull off the 1wo leads 10 the brush holder. Note the colours of
the leads for replacements.

5 Pull up the alternator brushes and wedge them clear of the
ship rings wath the ends of the brush springs.

6 Unscrew the three hexagon sockeét cap screws, and remove
the alternator stator.

7 Unscrew the rotor centre fastening screw wath an Allen key.
An extractor is required to release the rotor from its taper. To
provide a bearing for the extractor centre screw, replace the
rotor fastening screw. The rotor is threaded and when the
fastening screw reaches the end of the thread it will be felt to be
loose, until it engages with the thread on the end of the crank-
shaft. Engage the first few threads. Alternatively, mako a headed
pin that will pass through the rotor, and contact the end of the
crankshaft, It should be 3/16 in diameter and 2% in long.
Tighten the extractor centre screw and tap gently if necessary to
break the taper. Remove the rotor.

LN =

6 Alternator: renovation

1 Check that the brushes move freely in their holders and that
the springs press them firmly against the slip rings. The brushes
should be renewed if they are worn badly.

2 The two nuts on the brush holder, visible from the front of
the alternator stator, retain the blade terminals only.

3 To replace the brushes, unscrew the two nuts accessible from

12 Spring washer - 9 off
13 Terminal - 2 off
14 Sockert cap screw,- 3 off

8 Brush holder - 1 off
9 Brush spring - 2 oft
10 Brush -2 off

I7 Nur-2o0ff

inside the stator hausing, remowve with spring washers and take
off the brush housing. Note the insulating washers and bush on
the right-hand stud {viewed trom the front of the housing).

4  When soldering new brushes in position, do not allow soider
to run dawn the brush toils towards the brushes. Note that the
brush tails locate in slots behind the brushes.

5 Clean dirty slip rings with petrol, or if necessary very fine
glass paper. Do not use emery paper. Scored slip rings must be
skimmed in a lathe to 8 minimum diameter of 26.8 mm (1,055
in).

6 The stator and rotor winding have 1o be checked for short
circuits wath 40 volis a.c., this requires specialised equipment.
The resistance betwren phase outputs may also be checked. Set
the muliti-meter to read ohms. Check the resistance between
each pair of alternator output terminals on the three-pin plug.
The value should be 0.62 ohms. Check the resistance of the
energiser winding across the slip rings, the value should be 6.90
ohms + 10%.

7 Diode plate rectifier: romoval

1 The diode plate is mounted behind the right-hand side cover,
On the plate ore fitted the diodes which rectily the three phase
a.c. output from the alternotor, 1o d.c. for charging the battery.
2 Checking the diodes requires specialised equipment not
normally available to the amateur mechanic. If one diode is
faulty, the complete assembly must be replaced. X

3 Disconnect the battery negative lead. Remove the right-hand
side cover and disconnect the multiple socket and two separate
leads to the rectifier plate, Unscrew the four retaining screws
and lift the piate away sufficiently to disconnect the final leads,
4 Itis imperative that the lcads are connected correctly on
refitting the plate. To this end note the wire positions carefully
during removal.
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8 Voltage regulator: removal

1 The voltage regulator, mounted below the top frame tubes,

is not adjustable. If it is suspected of being faulty, it should be
checked by a specialist.

2 To remove, unplug the three-pin plug, unscrew the two screws
and lift the unit away.

9 Headlamp: replacing the bulbs and adjusting the beam

1 Remove the single retaining screw from the base of the
headlamp rim. On Le Mans models removal of the small handle-
bar fairing is necessary to gain access 1o the screw. On 7505
models the rim is split at the lower edge and is secured by a
“¢lamping bolt. Lift the rim up and out from the lower edge and
away from the shell.

2 The headiamp bulb is retained in a holder which is secured
to the rear of the reflectar unit by two coil springs. Unhook the
springs and pull the holder from position. If required, pull off
the lead socket from the pins at the rear of the holder. The bulb
has an offset pin bayonet fixing. Push the bulb in, twist it to
the left and release, to remove it. The pins are offset, to prevent
replacement of the bulb in the wrong position.

3 The pilot bulb {where fitted) is also bayonet fixed, in a

holder which is a push fit in the reflector unit, Before replacing
bulbs, ensure that the contacts are clean.

When replacing the headlamp, hook the rim over the top of
theo shell and push the bottom of the rim over the retaining clips
at the bottom of the shell. Ensure that it is firmly fitted, since it
does not bouncel
4 On 750S models, headlamp beam height i3 adjusted by
slackening the two headlamp fixing bolts fixing the lamp to the
fork brackets and pivoting the headlamp in a vertical plane. All
other models are fitted with three screws passing through the
headlamp rim at equidistant intervals around the periphery, By
loosening or tightening the screws the headlamp beam may be
adjusted within limits in any plane. Further vertical adjustment
may be made by means of the headlamp shell pivot bolts, When
adjusting the beam tyre pressures should first be checked and
the rider should be seated normally,

UK lighting regulations stipulate that the lighting system
must be arranged so that the light does not dazzle a person
standing in the same horizontal plane as the vehicle, st a distance
greater than 25 feet from the lamp, whose eye lavel is not less
than 3 feet 6 inches above that plane. It is easy to approximate
this setting by placing the machine 25 feet away from a wall,
on a level road and setting the beam height so thot it is
concentrated at the same height as the distance from the centre
of the headlamp to the ground. In addition, the headlamp must
be capable of being dipped.

" 3
9.2a Detach springs st rear of holder to ...

9.2 ... sllow removal of hoadlamp bulb
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9.3 Pilot bulb is a pushfit in reflector

10 Indicator relay: replscing

1 The indicator relay is mounted in a rubber holder to isolate-
the unit from the effects of vibration. The relay is locsted forward
of the rectifier,

2 The flashing rate should be between 60 and 120 times per
minute in the UK. If the rate deviates, check the indicator bulb
wattages and contacts, or wiring - particularly earth returns, or
switch.

3 If the relay malfunctions, the usual indication is one flash
before the system goes dead. The relay will require renewal if the
fault cannot be traced to a bulb or wiring, or the indicator
switch. Handle the relay with care, as it is easily damaged by
being dropped.

11 Fuses: replacing

1 The six fuses are contained in a bank within a plastic box
below the right-hand side cover. The box lid is secured by a
knurled bolt, Each of the fuses are interconnected permanently,
none being fitted as a spare.

A blown fuse can be recognised by the melted metal strip, If
a fuse blows repeatedly, the electrical system shouid be checked
to eliminate the feult. Do not put in a fuse of a higher rating -
another item may be damaged - or a fire result. The same
applies to replacing the fuse with wire. Spare fuses of the correct
rating should always be carried.

12 Instrument lighting and warning lamps: replacing bulbs

1 Both speedometer and rev-counter are internally illuminated,
In addition there are a number of warning lights fitted to the
lighting console integral with the instrument housing.

2 All bulbs are of tha bayonet typae fitted into holders which
are 8 push fit in the underside of the instruments or lighting
panel,

13 Indicators snd rear/stop lamp: replacing bulbs

1 The indicators and rear lamp are similar in design. Both lens
and reflector with integral bulb holder sre retained in the
housing by two screws. Unscrew the screws, remove the lens and
reflector and separate. Check the condition of the gasket.

2 Check the electrical connections on the rear of the reflector,
perticularly the earths. _

3 The bulbs are bayonet type, the rear/stop lamp bulb has
double filaments, with off-set pins to ensure correct orientation.
4 The V-1000 model has in addition, a separate number plats
illuminating unit. The lens cover is retained by two scrows.

5 Alweys replace indicator bulbs with those of the correct
rating, or the flashing rate will be upset.

14 Ignition switch

1 The ignition switch is mounted forward of the fuel tank, on
the top frame tube. If the condition of the switch is suspect, 8
battery and bulb or a multi-meter may be used to check
continuity with the unit removed from the machine.

2 After removal of the petrol tank in order to gain access,
ramove the two bolts holding the switch to the frame. Discon-
nect the wiring leads by pulling out the socket. The switch unit
proper may be withdrawn from the mounting sieeve, by pressing
in the spring loaded peg with a pointed instrument. Repair of a
faulty switch is impracticable; a new unit together with the
correct key should be acquired.

15 Stoplamp switches and brake fluld level switch

1 There are front and rear brake operated stoplamp switches,
neither can be repaired,

2 If a faulty switch is suspacted, check for continuity.

3 On drum rear brake models the switch is a mechanical unit
actuated by the brake pedal. On all hydraulic brakes the switches
ore incorporated in the hydraulic hose junction boxes. A faulty
switch should be renewed.

4 The brake fluid level indicator switch, fitted to V-1000 and
Le Mans models, is located in the fluid reservoir cap. Again, it
cannot be repaired, the cap must be replaced. The warning lamp
may flash under heavy braking, but this does not indicste a
fault.

16 Prop stand switch: V-1000 Convert models only

1 On V-1000 models, 8 switch is fitted, operated by the prop-
stand, which prevents functioning of the ignition system when
the stand is extended. In addition, the switch operates 8 waming
light which indicates that the stand has not been retracted.

2 The switch is mounted on a bracket forward of the prop
stand bracket. Continuity of the switch may be checked by using
a battery and bulb.

11.1 Fuses retsined in bank within plastic box
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15.3 Stop light switches included in hose junction units

-

15.4a Fluid level switch on V-1000 eh i5 e '
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15.4b ... operated by means of a float

17 Starter isolating switch

1 A switch is incorporated in the clutch cable on all but Le
Mans models to prevent engine starting when the clutch is not
disengaged. The switch is a sealed unit and is integral with the
clutch cable Consequently if failure occurs the clutch cable
must be renewed as a unit,

2 If the switch malfunctions and does not complete the
starter circuit the safety feature may be overriden temporarily
by disconnecting the two leads to the switch and joining them
together,

18 Homs

1 Two hormns, of useful volume, are fitted to all models. The
high tone horn has a current rating of 3 amperes, and the low
tone unit a rating of 4 amperes.

2 On all models except V-1000 machines, the horns are

17.1 Starter isolator is included in clutch cable

mounted as a pair on the frame front down tubes, The horns on
V-1000 models are mounted separately under the front crashbar
air deflectors Istabilisers),

3 It both horns do not sound check the continuity of the switch
and wiring. If one horn does not sound check the wiring and

then check the horn from a separate power source. A faulty unit
should be renewed: repair 15 not possible.

19 Wiring: layout and examination

1 The wiring is colour coded in accordance with the
accompanying wiring diagrams.

2 Screw terminals and spring clip terminals should be checked
for tightness. Inspoct blade type terminals for good contact.

Pay special attention to earth connections. If the lights are poor,
or the bulbs blow frequently, the earth returns are probably
poor, and connections should be inspected. Check the wires for
damaged insulation, they must not be pulled tight, nor routed
over sharp edges.
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20 Fault disgnosis: electrical system

Fault Cause Remedy

Alternatar making noises Brushes squeaking Renew brushes or clean ship nngs,

Charge warning lamp giows at hali Poor contact «n waring Check waring and connections.

strength when engine s idling Faully regulator Check and renew il necessary.
Worn brushes Renew.

Battery.overcharging

Charge waming lamp remains alight or
gows when engine speed is above idling

Chargs warning lamp will not light when
ignition is switched on

Complete electrical faiture

Dim lights, hom inopersative

Bulbs ‘blow’

Recitifier diode shorting
Rotor or stator shorting

Poor contact between regulator and
alternator
Faulty regulator

Faulty regulator

Poor contact in wiring

Worn brushes

Faulty rotor winding

Poor contact in rotor cnergesing circuit
Faulty dhodes

Faulty bulb.
Poor connection

Blown fuse

Discharged battery

Vibration, poor contact

Check and renew il necessary.
Check and renew, if necessary.

Check wiring.
Check and renew, il nocessary.

Check and renew if necessary.
Chock wiring.

Renew.

Check and renew, if necessary.
Check wiring

Check and renew, If necessary.

Reneow.
Check wiring.

Renew after tracing fault.

Check alternator cutput.
Chuck condition of battery,

Check that bulb holders are secure.

Check earth connections.
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CHANGING THE WIRING DIAGRAM FOR
VEHICLES WITH COMPULSORY LIGHTING

U-Il WHEN STARTING THE ENGINE.
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Fig. 7.9. Wiring diagram: V1000 1-Convert model (US varsion)
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Metric conversion tables

Inches

1/64
1/32
3/64
1/16

3/32
7/64
1/8
9/64
6/32
11/64
3Nne
13/64
7/32
16/64
1/4
172/64
9132
19/64
$/16
21/64
11/32
23/64
38

13/32
27/64
7/16
29/64
16/32
31/64
172
33/64
17132
36/64
9/16
37/64
19/32
39/64
5/8
41/64
21/32
43/64
1116
465/64
23/32
47/84
3/4
49/64
26/32
51/64
13/16
§3/64
27132
65/64
7/8
57/64
29/32
59/64
16/16
61/64
31/32
63/64

Decimals

0.016625
0.0312%
0.046875
0.0626
0.078125
0.09375
0.109375
0.126
0.140626
0.15625
0.171875
0.1875
0.203126
0.21875
0.234275
0.26
0.265625
0.28125
0.296875
0.3126
0.328126
0.34376
0.368376
0.37%
0.390625
0.406256
0.421875
0.4375
0.45312%
0.46875
0.484376
0.5
0.616626
0.53126
0.546875
0.5626
0.678125
0.59375
0.609375
0.626
0.640825
0.65625
0.671875
0.6876
0.703125
0.71876
0.734375
0.75
0.765626
0.78126
0.796875
0.8125
0.828125
0.8437%
0.859376
0.876
0.890625
0.90626
0.921875
0.9375
0.953126
0.96875
0.984376

Millimetres

0.3969
0.7937
1.1906
1.5875
1.9844
2.3812
2.7781
3.1750
35719
3.9687
4.3656
4.7625
5.1594
5.6662
5.9631
6.3500
6.7469
7.1437
7.5406
79375
8.3344
8.7312
9.1281
9.6250
9.9218
10.3187
10.7156
11.11256
11.5094
11.9062
12.3031
12.7000
13.0969
13.4937
13.89086
14,2875
14.6844
15.0812
15.4781
15.8750
16.2719
16.6687
17.0656
17.4625
17,8594
18.2562
18.6631
19,0500
19.4469
19.8437
20.2406
20.86375
21.0344
21.4312
21.8281
22.2260
22,6218
23.0187
23.4158
23.8125
24.2094
24.6062
26.0031

Millimetres to
Inches

mm Inches
0.01 0.00039
0.02 0.00079
0.03 0.00118
0.04 0.00157
0.05 0.00197
0.06 0.00236
0.07 0.00276
0.08 0.00315
0.09 0.00354
0.1 0.00394
0.2 0.00787
0.3 0.1181
04 0.01675
05 0.019689
0.6 0.02362
0.7 0.027586
08 0.3150
09 0.03543
1 0.03937
2 0.07874
3 0.11811
4 0.15748
5 0.19686
) 0.23622
7 0.27559
8 0.31496
9 0.36433
10 0.39270
1 0.43307
12 0.47244
13 0.51181
14 0.56118
15 0.69055
16 0.62992
17 0.66929
18 0.70866
19 0.74803
20 0.78740
21 0.82677
22 0.86614
23 0.90651
24 0.94488
25 0.98426
26 1.02362
27 1.06299
28 1.10236
29 1.14173
30 1.18110
31 1.22047
32 1.25984
33 1.29921
34 1.33858
35 1.37796
36 1.41732
37 1.4667
38 1.4961
39 1.5354
40 1.5748
1 1.6142
42 1.65356
43 1.6929
44 1.7323
45 1.9717

Inches to
Millimetres

Inches mm
0.001 0.0254
0.002 0.0508
0.003 0.0762
0.004 0.1016
0.005 0.1270
0.006 0.1524
0.007 0.1778
0.008 0.2032
0.009 0.2286
0.01 0.254
0.02 0.508
0.03 0.762
0.04 1.016
0.05 1.270
0.06 1.524
0.07 1.778
0.08 2.032
0.09 2.286
0.1 2.54
0.2 5.08
0.3 7.82
0.4 10.16
0.5 12.70
0.6 16.24
0.7 17.78
0.8 20.32
09 22.86
1 254

2 50.8

3 76.2

4 1018
6 127.0
6 162.4
7 1778
8 203.2
9 2286
10 254.0
1 2794
12 304.8
13 330.2
14 365.6
16 381.0
16 406.4
17 4318
18 457.2
19 4826
20 508.0
2 533.4
2 558.8
23 584.2
24 609.6
26 635.0
26 660.4
27 686.8
28 711.2
29 736.6
30 762.0
3 7874
32 8128
33 838.2
M4 863.6
36 889.0
48 9144



156 Metric conversion tables

1 Imperial gallon = 8 Imp pints = 1,16 US gallons = 277.42 cu in = 4,5459 litres
1 US gallon = 4 US querts - 0.862 Imp gallon = 231 cu in = 3.785 litres

1 Litre = 0.2199 Imp gallon = 0.2642 US gallon = 61.0253 cu in = 1000 cc

Miles to Kilometres Kilometres to Miles

1 1.61 1 0.62

2 3.22 2 1.24

3 4.83 3 1.86

4 6.44 4 2.49

5 8.05 s 31

6 9.66 6 3.73

7 11.27 7 4.35

8 12.88 8 497

9 14.48 9 5.59

10 16.09 10 6.21

20 32,19 20 12.43

30 48.28 30 18.64

40 64.37 40 24.85

50 80.47 50 31.07

60 96.56 60 37.28

70 112.65 70 43.50

80 128.75 80 a9. N

90 144.84 90 55.92

100 160.93 100 62.14
IbffttoKgfm Kgfmtolbfft Ib #/in2 : Kg f/em?2 Kg f/cm?2: Ib #/in2
1 0.138 1 7.233 1 0.07 1 14.22
2 0.276 2 14.466 2 0.14 2 28.50
3 0.414 3 21.699 3 0.21 3 42.67
4 0.553 4 28.932 4 0.28 4 56.89
5 0.691 5 36.165 5 0.35 5 71.12
] 0.829 6 43.398 6 0.42 6 85.34
7 0.967 7 50.631 7 0.49 7 99.56
8 1.106 8 57.864 8 0.56 8 113.79
9 1.244 9 65.097 9 0.63 9 128.00
10 1.382 10 62.330 10 0.70 10 142.23
20 2.765 20  144.660 20 1.41 20 284.47
30 4.147 30 216990 30 2.1 30 426.70



Index

Acknowiedgements - 2
About this manual - 2
Adjustments
Clutch - 12
contact breakers - 96
headlamp beam height - 138
perking brake - 131
rear brake - 9
Air filter - 90
Alternator - 136
Automatic advance unit - 98, 100

Balancing - front wheel - 132
Barrels - cylinder - 38
Battery - 135
Bearings

bigend- 17, 36

Gearbox - 63

main - 17, 36

steering head - 111

Wheel - front - 126

Wheel - rear - 129
Bleeding - hydraulic brake system - 125
Brakes - front disc - 123

rear drum - 129
Brake pedal - 112
Bulbs

headlamp - 138

instruments - 139

specifications - 135

stop and tail lamp - 139

Carburettors
dismantling and cleaning - 86
idle speed adjustment and synchronisation - 90
removal - 83, 86
Cables
clutch- 12
lubrication - 12
rear brake - 131
speedometer and tachometer drive - 119
throttle - 87
Camshafts and pushrods - 37
Contre stand - 117
Cleaning the machine - 119
Clutch
removal and examination
54peed box - 68
V-1000 Convert - 71
Coil ignition - 98
Condenser - 96, 98

Contact breaker points
adjustment - 98
removal, renovation and replacement - 96
Crankshaft - 36
Cush drive - 130
Cylinder barrels - 38
Cylinder heads - 40

D
Decarbonising - 40
Diode plate rectifier - 136
Dimensions and weight - 6
Dual seat - removal - 119

E

Electric system
alternator - 135, 136
battery - 135
diode plate rectifier - 136
fuses - replacing - 139
hesdlamp - 138
homs - 141

Engine
camshaft and pushrods - 37
connecting rods - 36 - 36
cylinder berrels - 38
cylinder heads - 40
decarbonising - 40
dismantling - general - 27
examination and renovation - general - 36
lubrication - 82, 83
reassembly - general - 40
removal - 21
refitting in frome - 49
rocker assemblies - 40
starting and running a rebuilt unit - 50
timing chasin - 40

Fault diagnosis
carburation - 94
clutch - 81
electrical system - 142
engine - 52, 53
frame and forks - 120
fuel system - 94
gearbox - 81
ignition system - 104
lubrication system - 94



starter motor - 105 Pistons and rings - 38
torque converter - 81 Prop stand - 119
wheels and tyres - 133
Filters
air- 80 R
oil - 90 Rear and StOP Iamp.- 139
Final drive shatt - 116 Roar suspenaion units - §17

Rear whesl! - 129
Foo ts floorboa -11 .
Fnr:\;‘:xamalion ; 112? ® drive - 330
! Recommended lubricants - 15
dismantling - 109 Rings and pistons - 38
:t;r:;:latigg_,md renovation - 111 Rock_cr assamblies > 40
repl ‘- 112 Routine maintenance - 8

Front wheel - 122

Fuel system S
air filter - 90 Seat duel - 119
cerburettors - 83, 86, 90 Selector mechanism (gearbox) - 62
idle speed adjustment - 90 Spark plugs - 103
petrol level switch - 92 Specifications
petrol taps - 83 bulbs - 136
Fuses - replacing - 139 brakes - 121
clutch - 54
G electrical systom 134, 135
Gearbox engine - 16-20
bearings and oil seals - 63 fuel system - 82
dismantling - 5-speed - 55 gearbox - 63
reassembly - speed - 63 ignition system - 95
selector mechanism - 62 lubrication - 82, 83
torque converter - 54
M wheels and tyres - 121
Headlamp beam height adjustment - 138 Starter motor - 101, 103
Homs - 141 Statutory raquirements - 8, 132, 136
High tension leads - 103 Steering head lock - 119
Suspension units - rear - 177
1 Swingingarm - 112

Switches
Igniti
mw‘::r:z?i:mm unit - 98. 100 brake fluid level - 139
coil - 98 ' instrument - 139
condenser - 96, 98 ignition - 139

; petrol level - 92
contact breaker - 96 prop stand - 139

m:hpfl.;gsgw:! starter isolating - 130
timing - 98 wopfamp - 139
Indicators - 139
Instrument lighting and warning lamps - 139 T
Instruments - removal - 119 Timing chain, sprockets and tensioner - 38
Timing ignition - 98
L Tools - B, 14
temps - 335, 199 ngl : ??'g;:s“nd seals - 77
Legal obligations - B, 132, 136 reul . -
Lubrication system - 83 oil cooler - 80
Lubricants - recommended - 16 oll pump - 77
principle of operation . 71
M remaoval - 71
: reservoir - 77
Maintenance and capacities data - 15 - remove! replacement -
Maintenance - routine - 8-12 I:::‘preautos . T;d 121 1=t
hhltefcvlin(hr-fronl brake - 125 TV"W‘V“NC“'H' 132
integrated brake - 126
Metric conversion tables - 155, 156 v
Valve grinding - 38
0 Valves, springs and guides - 38
Oil filters - 90 Voltage regulator - 136
Oil pump 90
Oil pump - torque converter - 77 w
Ordering spare parts - 7 Weights and dimensions - 6
Oil seals - 63 Wheels
front - 122
P rear - 129
Parking broke - 131 Wiring layout and examination - 141
Pedsl - rear brake - 121 Wiring disgram - 143, 154

Petrol tap - 83 Working conditions and tools - 14



Models covered by this manual

Moto Guzzi 750 S. 748cc. UK August 1974 to December 1974
Moto Guzzi 750 S3. 748cc. UK May 1975 to November 1976
Moto Guzzi 850 T. 844cc. US 1975 to 1977

Moto Guzzi B50 T. 844cc. UK August 1974 to November 1976
Moto Guzzi 850 T3. 844cc. UK and US 1975 to 1978

Moto Guzzi Le Mans. 84dcc. UK June 1976 to 1978

Moto Guzzi V-1000 Convert. 949¢cc. UK and US 1975 to 1978

Hayvynes Manuals explain best

Step-by-step procedures accompanied by hundreds of photos and line drawings
Comprehensive routine maintenance and fault diagnosis sections

Every manual based on a complete stripdown and rebuild

Written from hands-on experience using common tools

Detailed wiring diagrams
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