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The author of this manual has the conviction that the anly
way in which a meaningful and easy to follow text can be
written is first to do the work himself, under conditions similar
to those found in the average household, As a result the hands
seen in the photographs are those of the author. Even the
machines are not new; examples that had covered a considerable
mileage were selected so that the conditions encountered would
be typical of these found by the sverage owner, Unless specially
mentioned, and therefore considered essential, Yamaha special
service tools have not been used. There is invariably some alter-
native means of loosening or removing a vital component when
service tools are not available but risk of damage should always
be avoidad.

Each of the six chapters is divided into numbered sections.
Within these sections sre numbered paragraphs. Cross reference
throughout the manual is quite straightforward and logical,

When reference is made “See Section 6.10" it means Section 6
paragraph 10 in the same chapter. If another chapter were
meant, the reference would read “'See Chapter 2 Section 6.10".,
All the photographs are captioned with a section/paragraph
number to which they refer, and are relevant to the chapter text
adjacent,

Figures (ususlly line illustrations) sppear in a logical but
numerical order, within a given chapter. Fig. 1.1 therefore, refers
to the first figure in chapter one.

Lett-hand and right-hand descriptions of the machines and

their components refer to the left and right of a given machine
when the rider is seated normally.
Whilst every care is taken to ensure that the information in this
manual is correct no liability can be accepted by the authors or
publishers for loss, damage or injury, caused by any errors in
or amissions from the information given.

Introduction to the Yamaha FSI-E

The Yamaha FSI-E is a 50 cc motorcycle complete with
four speed gearbox, manual clutch and kickstarter, So that the
sixteen year old age group is eligible to ride the machine pedals
are fitted. The machine is then classified as a moped, Unlike
many other mopeds the pedals can be fixed in footrest
positions for proper control of the machine.

For people of seventesn and over who wish to take their Group

D motor cycle test, the pedalling gear should be removed com-
pletely, and & footrest bar with footrests substituted, By defini-
tion, 8 moped is @ motor cycle with an engine of not mare than
50 cc capacity, fitted with a means of propelling the machine by
the feet. If the pedalling gear is removed and a footrest bar and
footrests substituted, the machine then becomes a miniature
maotor cycle, which can be used by the rider for his Group D test,




FARASPER |

@8 E A 43 3% "§Sa

il e e e e

Chaprer Section Page
Introductory pages Introduction to the Yamaha F5I-E 2
Ordering spare parts 6
Routine maintenance 7
List of illustrations 9
Recommended lubricants 1
Chapter 1/Engine, clutch and gearbox Specifications 12
Engine/gearbox removal 13
Dismantling 15
Examination and renovation i3
Reassembly 34
Fault diagnosis 45
Chaptar 2/Fuel system and lubrication Specifications 47
Petrol tank and tap 47
Carburettor 48
Fault diagnosis 54
Chapter 3/Ignition system Specifications 65
Ignition coils 55
Contact breakers 55
Condenser 58
Spark plugs 60
Fault diagnosis 60
Chapter 4/Frame and forks Front forks 61
Steering head 66
Frame 67
Swinging arm 67
Rear suspension 67
Fault diagnosis n
Chapter 5/Wheels, brakes and tyres Specifications 72
Front wheel 72
Front brake 73
Rear wheel 75
Final drive 80
Tyres 80
Fault diagnosis a1
Chapter 6/Electrical system Specifications 82
Battery - examination 82
Silicon rectifier 83
Lights 83
Fault diagnosis 86
Chapter 7/The FSIE-DX, FSI/DXA, FSIM (FSI)  Front forks (disc brake models) B89
and FSIM/DX (FSI/DX models) Front disc brake 89-90
Master cylinder @
Hydraulic brake hose and pipe a7
Bleading the hydraulic system 97
Autolube lubrication system 97,99
Centre stand, footrests and brake pedal 299
Setting the points gap 100
Other specification changes etc 100

List of illustrations
Wiring diagrams

Metric conversion tables
Index




3-1S4 PYRWE A 30 G BIR JO MBIA BPIS pUBL-1jeT)




Right-hand side view of the 49 cc Yamaha FS1-E




Ordering spare parts

When replacement parts are required for the Yamaha FSi-E,
it is advisable to deal direct with a recognised Yamaha agent or
with the area distributor. They are better placed to supply the
parts ex-stock and should have the technical experience that
may not be available with other suppliers. When ordering parts,
always quote the engine and frame numbers in full, since these
will identify the model and its date of manufacture. Although the
ESI-E is still comparatively new, it will sometimes help if the
old part is presented when the replacement is ordered, to aid
correct identification.

Always fit replacemaent parts of Yamaha manufacture and do
not be tempted to use pattern parts, which sometimes have a
price advantage. Although the pattern parts may appear similar
they often give inferior service and may prove more expensive in

the long run.

The engine number is stampad on the left hand crankcase
immediately in front of the clutch cable. The frame number is
stamped on the right hand side of the steering head.

Some of the more expendable parts such as spark plugs,
bulbs, tyres, oils and greases etc., can be obtained from accessory
shops and motor factors, who have convenient opening hours,
charge lower prices and can often be found not far from home.
It is also possible to obtain parts on a Mail Order basis from a
number of specialists who advertise regularly in the motor cycle

magazines.

N\

Frame number location
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Routine maintenance

Periodic routine maintenance is a continuous process that
commences immediately the machine is used. It must be carried
out at specified mileage recordings or on a calendar basis if the
machine is not used frequently, whichever falls 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 regular
safety check, to the obwvious advantage of both rider and
machine alike.

The various maintenance tasks are described under their
respective mileage and calendar headings. Accompanying diagrams

are provided, where necessary. It should be remembered that the
interval between the various maintenance tasks serves only as a
guide, As the machine gets older or is used under particularly
adverse conditions, it would be advisable to reduce the period
betwean each check.

Some of the tasks are described in detail, where they are not
mentioned fully as a routine maintenance item in the text. If a
specific item is mentioned but not described in detail, it will be
covered fully in the appropriate Chapter. No special tools are
required for the normal routine maintenance tasks. The tools
contained in the kit supplied with every new machine will prove
adequate for each task or if they are not available, the tools
found in the average household should suffice.

r

- Nipple

—— |Inner cable

Plasticine funnel around
cable

———— Cable suspended vertical

_— Cable is lubricated when
oil drips from far end

RM1. Diling a control cable

\

RM2. Checking the gearbox oil level




8 Routine maintenance

Week |y or every 300 miles (500 km)

Check the tyre pressures. Always check with the tyres cold,
using a pressure gauge known to be accurate,

Check the transmission oil level and top up if necessary. If
the oil level is correct it will show on the dipstick but the
dipstick must not be screwed in when checking the level.

Oil and adjust the brake and clutch cables.

Check the acid level in the battery and top up with distilled
water if necessary.

Check and, if necessary, adjust the tension of the drive chain.
Make sure the chain is well lubricated.

Check lighting system.

Six monthly or every 3000 miles (5000 km)

Monthly of every 1000 miles {1600 km)

Complate all the checks listed in the weekly /300 mile service,
and the following items:

Check the spark plug gap. If the electrodes are wearing thin,
or if the outer electrode has 1o be bent excessively to restore the
gap, fit a new plug.

Change the transmission oil.

Clean the carburettor, fuel tap and feed pipe. If necessary,
re-adjust the slow running speed. Clean also the air filter.

Remove, clean and lubricate the drive chain.

Check the contact breaker gap and adjust (f necessary.

Complete all the checks under the weekly and monthly
headings, then carry out the following additional tasks:

Decarbonise the engine and clean out the exhaust systam.

Grease the centre stand pivot.

Grease the speadometer drive years.

Lubricate the control cables, adjusting screws for front brake,
rear brake and clutch.

Yearly or every 6000 miles {10,000 km)

Again compleie all the checks listed under the weakly,
monthly and six monthly headings, but only if they are not
directly connected with the tasks listed below. Then complete
the following:

Lubricate the felt wick of the contact breaker cam,

Check and, if necessary, replace both the final drive and
pedalling gear chains, Check also the condition of the sprockets.

Adjust and lubricate the steering head bearings.

Dismantle both front and rear brake assemblies and examine
the brake shoe linings. Replace the brake shoes if the linings are
thin or if the leverage of the brake opersting arm is reduced.
Repack the bearings with grease.
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chart
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Remove, clean and lubricate final drive chain; check tension
Check acid level of battery

Check points gap and lubricate wick of contact breaker cam
Check oil level reqularly

Grease speedometer drive

Clean and adjust sparking plug

Grease stearing head bearings

Lubricate control cables




Recommended lubricants

COMPONENT TYPE OF LUBRICANT CORRECT CASTROL PRODUCTS

ENGINE .. ... oo i coe tee wee e wes wee  S@If-mixing two stroke 0l ... .o w we e .. Castrol TT Two Stroke Oil
Mix in ratio 1 part of oil to 20 parts petrol (8 fl oz/galion)

GEARBOX ... ... oo soe ses e s se «o  SAE 30 motor oil or 20W/50 engineoll ... Castrol GTX

FINAL DRIVE CHAIN ... ... ... .. ... Multigrade oil or grephited grease ... ... .. Castrol GTX
Castrol Graphited Grease
ALL GREASING POINTS ... ... ... .. Multi-purpose high melting point lithium Castrol LM Grease
based grease

Dimensions and weights

Dimensions and weights:

OVerall IBNGIN oo oo weo oo wv wir cen wer son sae e ann aen an o BELT 0 (1765 mm)
OVerall Wit co oo e con wes ane wer wer wer e wee see s w2180 (655 mm)
COEEBIIRBIEITY oo luor o) b i i W i s s | o T 36.8 in 1935 mm)
Wheelbase .. . i e e e i AT el e e dswwberens BT (VTOQ TR
Ground clearance (unloaded) ... ... ... w0 v v s e v an 5.3 in (135 mm]

Pry wWEIghE  cco ie wie oo sie wun sre pas asr ser omee e ewe e e 154 1b (70 kgl

Performance and consumption:
MAXITUM SPEBA .. wii ses wos aes cos s ass dss fen sre avs was ws ses 45 mph (73 kph)

E TN ODMIV o coer mes: e atn, and, Himciun orss i iobi s i i B ()




Chapter 1 Engine clutch and gearbox

Contents

General description 7 = Crankcases - examination and renovation -
Operations with engine in fr;ms Clutch actuating mechanism - examination .. =
Operations with engine removed Clutch assembly - examination and renovation -
Method of engine/gearbox removal ... o Primary gear pinions - examination
Removing the engine/gearbox ... Reassembly - general ...

Dismantling the engine, clutch and gearbox - ganeral
Generator - removal .
Dismantling the engine, clutch and gnrtm: rammlng
the cylinder head, barrel and piston ... S
Gesrbox final drive sprocket - removal =
Clutch - dismantling and removal
Kickstarter mechanism - removal -
Gearchange mechanism and index arm

Disc valve - removal
Separating the crankcases e
Gearbox companents - removal -

Crankshaf1 assembly - removal
Crankshaft and gearbox main bearings - rmnvnl
Oil seals - examination ... o a3
Crankshaft assembly - iumimiinn md rmnmﬂon
Cylinder barrel - examination and renovation
Piston and piston rings - examination and renovation
Small end - examination and renovation o
Cylinder head - examination and renovation

Engine reassembly - fitting huring l:o crmhu:ms
Engine reassambly - fitting the crankshaft assembly
Engine reassembly - gearbox components ...
Engine reassembly - rejoining the crankcases

Engine reassembly - reassembling the disc valve

Engine reassembily - reassembling the gearchange mochsnlsm
and index arm -
Engine reassembly - rn-semui-ng the kIr:lutnrtar :m-rnbl'ulI
Engine reassembly - reassembling the clutch ..

Engine reassembly - replacing the final drive !prot'.ket and ull
seal o

Engine mmmblr . ﬂtting the ﬂvnﬁeel n'-grmn wﬂmmr
Engine reassembly - fitting the piston and cylinder barrel ...
Refitting the engine/gearbox unit in the frame

Starting and running the rebuilt ongina
Fault diagnosis - engine ¥
Fault diagnosis - clutch = =1

Fault diagnosis - gearbox

Specifications

Engine:
Type .. = e
Cylinder head =
Cylinder barrel
Bora ...
Stroke
Capacity s
Compression ralin
Petrol/oil ratio

Piston:
Type ... s

Oversizes available ... i e

Piston rings:
Type ... -

End gap i . e

Two-stroke, with loop scavenging and rotary disc inlet valve
Aluminium alloy, deeply finned

Cast iron, deeply finned

40 mm

39.7 mm

49 cc

4.8 bhp at 7,000 rpm

i |

2:1

Flat top, with transfer port cutaways in base of skirt. Pegged, to

retain piston rings
+0,010 in. (0.25 mm) and + 0.020 in. (0.50 mm)

Two only, both compression. Profiled ends to locate with piston

pegs, one chrome plated, one parkerised
0.006 in. (0.15 mm) — 0.014 in, (0.35 mm)
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Chapter 1/Engine, clutch and gearbox 13

Cylinder barrel:
Bore ... o
Limits -

Crankshaft:
Type ...

Torque wrench settings:

Stud size fmm) ftlb
B 7.5
7 11.25
8 15.0
10 26.0—-29.0
Gear ratios:
Top ... s
Third ... sor e vas e rea ras e
Bottom
Clutch b, i - ik o P s res
Primary drive i
Primary drive ratio ... T o - o
Final drive

Final drive ratio s =,

40 mm
Maximum permissible ovality 0.002 in. [0.06 mm]

Steel, two bearing with caged roller big and small ends

Stud size fmm) frib

12 29.0 - 33.0
14 33.0-375
17 41.5 - 50.0

1.038
1.304
1.899
3.077

Wet, muiti disc
Gear

3.895 (74/19)
Chain

2,785 (39/14)

1 General description

3 Operations with engine removed

The engine fitted to the Yamaha FSI-E is of the two stroke
type, with a rotary disc inletr valve, working on the ‘loop
scavenging’ principle. A flat top piston is used, fitted with pegs
1o retain the piston rings in @ set location so that they cannot
rotate and permit the ends to become trapped and broken in the
ports. Cutaways in the basa of the piston skirt facilitate the
opening and closing of the transfer ports.

Lubrication is effected by a perrol/oil mixture which must be
premixed in the fuel tank in the recommended proportions of
20 parts of petrol to one part of oil. The system oparates on the
“total loss' principle whereby all excess oil is expelied via the
sxhaust system, Becsuse the two-stroke utilises crankcase
compression before the incoming mixture is transferred to the
cylinder far ignition, the big end, main bearings, small end and
piston are fully lubricated by the oil content of the incoming
charge.

The gearbox and clutch depend on separate lubrication and
run in oil in a separate compartment of the crankcase assembly.

The engine and gearbox are of unit construction hence when
the crankcases are split the crankshaft and gearbox internals are

exposad,

2 Operations with engine in frame

It is not necessary to remove the enginé unit from the frame
unless the crankshaft assembly and/or the gearbox internals
require attention. Most operations can be accomplished with the
engine in place, such as removal and replacement of:

1 Cylinder head

2 Cylinder barrel and piston
3 Filywheel generator

4 Clutch assembly

&5 Contact breaker assembly

When several operations need to be undertaken simultaneously,
it will probably be advantageous to remove the complete engine
unit from the frame, an operation that should take approximately
fifty minutes. This will give the advantage of bettar access and
more working space.

1 Removal and replacement of the main bearings.
2 Removal and replacement of the crankshaft assembly.
3 Removal and replacement of the gear cluster, selectors and

gearbox main bearings.

4 Method of engine/gearbox removal

As described previously, the engine and gearbox are built in
unit and it is necessary to remove the unit complete in order to
gain access to either component. Separation is accomplished
after the engine unit has been removed and refitting cannot take
place until the crankcases have been reassembled, When the
crankcases are separated the gearbox internals will also be
axposed.

5 Removing the engine/gear unit

1 Place the machine on the centre stand and make sure it is
standing firmly on level ground.

2 Turn off the petrol tap.

3 Remowe the side covers, the right hand one contains the tool
kit, the left hand one exposes the battery.

4 Disconnect the battery and remove it from the machine.

5 Remove the cotter pin from the left hand pedal crank, The
cotter pin may be very tight so care should be taken not to
damage the thread.

6 Remove the three screws in the pedal chain cover and let it
drop down the pedal crank.

7 Remove the circlip retaining the pedal drive sprocket and
slide the spracket and crank off together, followed by the spring
and drive dog. Pull the other crank, with the spindle, from the
right hand side of the machine.

8 Ensure that the machine is in neutral, then remove the
gearchange lever bolt completely which will allow the lever to
slide off its shaft.

9 Remove the four screws and the left hand cover 1o reveal the
generator. It will lift away with the clutch cable attached. Thera
is no need to separate the cable.

10 Disconnect the genarator leads in the battery compartment.
11 Remove the final drive chain spring link and pull the chain
off the engine sprocket.
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Lefr-hand crankcase 8
cover 8
Spring hook 10
Return spring (clutch 1"
operating arm)/

Dowel pin - 2 off 12
Genarator cover 13
Panhead screws for generator 14
cover - 2 off 15
Crankcase cover screw - 16
2off

Fig. 1.1. Crankcase covers

Crankcase cover scrow
Crankcase cover scréew
Pedalling chain cover
Panhead screw for chain
cover - 3 off

Transfer for chain cover
Chain cover cap
Instruction transfer 1
Instruction transfer 2
Right-hand crankcase
cover

17

18
19

20
21

22
23

Gasket for right-hand
cover

Dowel pin - 2 off
Panhead screw for right-
hand cover - 6 off
Panhead screw for right-
hand cover

Grommet plug

Qil level plug
Carburettor cover

gy B ® R

Gasket for carburettor
cover

Panhead screw for
carburettor cover - 4 off
Boot for carburettor
cover

Spring sealing band
Blind plug

Grommet

Drain tube
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Chapter 1/Engine, clutch and gearbox

12 From the right hand side of the machine, remove the air
filter end caps and elemeant,

13 Remove the four screws and right hand cover to reveal the
carburettor,

14 Slide the rubber boot and spring retainer up the control
cables and pull the petrol pipe off,

15 Remowve the plastic bung from the front of the carburettor
enclosure, insert a screwdriver in the hole and slacken off the
carburertor elamp ring. Pull the carburettor off its stub and tie
it up out of the way.

16 Remove the kickstarter bolt completely and take off the
kickstarter laver.

17 Undo the exhaust ring nut and take off the swinging arm
nut to release the silencer, Gently pull the exhaust system from
the machine and allow the tension of the brake return spring to
be relieved. Unhook the spring and the exhaust system can be
teken clear

18 Remove the two bolts holding the air cleaner case and move
tha case to enable the four screws holding the top cover to be
mmoved. The air cleaner case and the top cover through which
the fuel pipe passes can then also be tied up out of the way.

19 Remove the spark plug, plug cap and the rear brake light
wwitch.

20 Remove the top engine mounting bolt and allow the engine
the pivot an the bottom bolt so that it rests on the ground.

21 Aemove the bottom engine bolt and pull the engine clear of
the machine.

& Dismantling the engine, clutch and gearbox - general

1 Before commencing work on the enging unit, the external
surfaces should be cleaned thoroughly, A motorcycle engine has
very little protection from.road grit and other foreign matter,
which will find its way into the dismantled engine if this simple
precaution is not observed. One of the proprietary cleaning
sompounds such as Gunk can be used 10 good effect, particularly
f the compound is allowed to work into the film of oil and
grease before it is washed away. When washing down, miake sure
that water cannot enter the carburettor or the electrical system,
particularly if these parts have been exposed

2 Never use undue force to remove any stubborm part, unless
mention is made of this requirement. There is invariably good
maion why a part s difficult to remove, often because the
damantling operation has been tackled in the wrong sequence,
Desmantling will be made easier i a simple engine stand 18
constructed that will correspond with ths engine maounting
points. This arrangement will permit the complete unit to be
clamped nigidly 1o the workbench, leaving both hands free

54 Disconnect battery and remove from machine

7 Generator - removal

Engine in the frama as only the genaerator has to be removed

As it is possible to remove the generator whilst the engine is
still in the frame, only the first ten paragraphs of Section 5 need
to be followed beafore proceeding with the following dismantling
procedure.

Engina removed from the frame
If the whole of Section 5 has been completed continue with
the following dismantling procedura:

1 Remowe the rotor nut and washer.

2 Use the special extractor tool to remove the rotor as it is a
keyed taper fit. If the extractor is not available wind some
emery cloth round the rotor, place a piece of chain [the pedalling
chain was found useful) round it and wse a nut and bolt through
the chain links to clamp the chain tight on top of the emery
cloth, A sprocket puller can now be used to remove the rotor
as shown in the accompanying photograph.

3 Remove the two screws and the stator plate, disconnect the
wire to the neutral warning light switch.

4 If further dismantling is required prise out the Woodruff key,

8 Dismantling the engine unit - removing the cylinder head and
cylinder barrel and piston

1 Unscrew the four muts which retain the cylinder head in
position and remowe them together with their washers. The
cylinder head can now be lifted off the holding down studs.

2 Slide the cylinder barrel up the holding down studs, taking
care to support the piston when it falls clear of the cylinder
bore. If only a limited amount of dismantling is being under-
taken, it is advisable 1o pad the crankcase mouth with clean rag
as soon 85 the cylinder barrel is raised, otherwise particles of
broken piston ring may fall into the crankcase and necessitate
further dismantling to retrieve them.

3 HRemove the two circlips from the piston, using a pair of fong
nosed pliers. The gudgeon pin can now be pushed out of position,
allowing the piston complete with rings to be removed from the
connecting rod.

4 |f the gudgeon pin is a tight fit, warm the piston by placing 8
rag soaked in hot water on the crown. Never drift the gudgeon
pin out of position without supporting the piston, otherwise
there is risk of bending the connecting rod. Throw away the
circlips; they should naver be re-used.

= o oy, {2
o= i, )

5.5 Drive cotter pin from left-hand pedal crank
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6.T7a Circlip rnu-im-pa:hl drive sprocket

5.9 Generator cover is retained by four screws _

e

-

5.8 Remove bolt completely to withdraw gear change lever

5.10 Generator leads are colour coded to make reconnection easy
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through hole in cover

5.15b Cnrrenu-r will pull off inlet stub

5.15a Access to carburettor clamp is




5.18a Two bolts retain sir cleaner case to engine and frame 5.18b Four bolts retain top cover to carburettor compartment

5.19 Unhook spring and remove stop lamp switch 5.20 Removal of top engine bolt allows engine unit to pivot
downwards




Chapter 1/Engine, clutch and gearbox 19

it L :
7.2 Improvised means of removing the rotor without the serv

tool

8.1 Cylinder head is retained by four nuts

5 MNote that the piston crown is marked with an arrow and
when reassembling the piston this arrow should point down
{toward the exhaust port).
& The small end is a caged roller assambly and will slide easily
out of the connecting rod.

9 Dismantling the engine unit - final drive sprocket removal

1 Remave the circlip on the gearbox mainshaft.

2 Prise the tab washer away from the nut, lock the sprocket
and loosen the nut.

3 Remove the two half collets and the screwed sleeve and nut
will slide off,

4 The tab washer and sprocket can then be removed.

10 Dismantling the angine unit - clutch dismantling and removal

1 Drain the engine oil.

2 Remove the seven screws holding the right hand cover, noting
that the long one is fitted by the carburettor stub.

3 Remove the cover with the engine over a small tray to catch
8.2 Cylinder barrel will slide up holding down studs the oil left in the engine. Note that there are two O rings, one
on the carburettor stub and one adjacent to it which may stick
to the cover; these should be removed to avoid loss or damage.
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Lefr-hand crankcase
Right-hand crankcase
Dowel pin - 2 off

Panhead screw for left-hand
crankcase - 2 off

Panhead screw for left-hand
crankcase

Panhead screw for left-hand
crankcase - 3 off

7
8

9 Panhead screw for left-hand
10
I

Fig. 1.2. Crankcase and cylinder assembly

Panhead screw for left- 12
hand crankcase - 3 off 13
Panhead screw for left-hand 14
crankcase 15

16
crankcase - 2 off 17
Cylinder holding down stud 18
- 4 off 19
Cylinder base gasket 20

Cylinder barral

Cylinder head gasket
Cylinder head

Cylinder head nut - 4 off
Plain washer - 4 off
Drain plug

Drain plug washer
Breather assembly
Breather pipe

b
-

q8 ROK

‘0" ring seal for disc
valve cover

Disc valve cover

‘0" ring seal

‘0 ring seal for carbur-
ertor stub

Dowel pin - 2 off
Panhead screw for disc
valve cover - 6 off
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8.3 Long nose pliers aid removal of circlips 8.4 Heat piston if gudgeon pin is a tight fit

9.2 Use of chain wrench to lock sprocket whilst ;Ia-cl;.aning nut 9.3a Remove two collets and screwed sleeve to free sprocket ...
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4 Remove the four screws and clutch pressure springs. The
clutch pressure plate can then be removed to expose the
pushrod.

§ The pushrod is in two pieces with a very small ball bearing
between them so after pulling out the first pushrod, tip the
engine and catch the small ball as it rolls out. The second
pushrod can be pulled out from the opposite side.

6 Remove the three clutch plates, one aluminium, two fibre.

7 Prise the tab washer away from the clutch centre nut, lock
the clutch centre with a suitable piece of shaped metal and undo

the nut.

8 The tab washer and clutch centre can then be removed,
followed by a thrust washer.

9 The clutch drum can then be pulled off with a slight clockwise
tumn to free the helical gears.

Rt &
.. | . .

10.4b Lift out first portion of clutch push rod

10.7 Use piece of shaped metal to lock clutch centre whilst
slackening nut
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Fig. 1.3. Clutch
Primary driven gear 6 Plain plate 12 Tab washer
complete 7 Pressure plate 13 Spacer
Thrust washer 8 Clutch spring screw - 4 off 14 Thrust plate
Thrust plate 9 Clutch spring - 4 off 15 Ball bearing (3/16 inch)
Clutch centre 10 Push rod 1 16 Pushrod 2
Friction plate - 2 off 11 Clutch centre retaining nut 17 Actuating lever

18
19

21
23

0il seal

Ball bearing (% inch)
Quick thread worm
Adjuster nut
Adjusting screw
Kickstarter pinion
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11.1 Unhook kickstarter return spring and pull assembly from
crankcase

11 Dismantling the engine - kickstarter mechanism

1 When the clutch has been removed the kickstarter shaft
assembly can be pulled from the crankcases, when the spring has
been unhooked.

7 Remove the circlip holding the idler pinion and pull off the
plain washer, the pinion, the crinkle washer and a plain washer.
3 The clutch gear, sleeve and thrust washer can then be taken
off.

4 To change the kickstarter return spring, remove the circlip
and slotted spring register collar. The spring can then be
removed from the shaft.

11.3 Clutch pinion and sieeve assembly will then lift off




o

Fig. 1.4. Kickstarter assembly

! Kickstarter crank & Kickstarter lever rubber 11 Kickstarter return 14 Circlip

2 Kickstarter lever 7 Bolt for kickstarter crank spring collar 15 Shim

3 Kickstarter crank spring 8 Kickstarter spindle assembly 12 Kickstarter return spring 16 Kickstarter drive pinion
4 Kickstarter lever washer 9 Oil seal 13 Kickstarter return (26 teeth)

5 Kickstarter lever clip 10 Circlip spring guide 17 Kickstarter assermnbly clip

18 Kickstarter spring anchor

. J/
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11.4b ... the slotted spring register collar

12 Dismantling the engine - gearchange mechanism and index
arm

1 When the clutch has been removed, the circlip end washer on
the gearchange shaft on the other side of the engine has to be
ramoved, which, after the pawl arm hes been lifted clear of the
gearchange cam, will allow the shaft assembly to be witharswn.
The pawl spring and the gearchange return spring should be
checked and renewed if necessary.

2 Remove the shouldered bolt holding the index arm and unhook
the spring which allows the arm to be removed.

13 Dismantling the engine - disc valve reamoval

1 When the gearchange mechanism has been removed, the
mainshaft nut and belleville washer are taken off which allows
the helical gear and spacer to be slid off its splines. Lock the
engine 1o aid removal by inserting a metal rod through the eye of
the connecting rod, so that it rests across the crankcase mouth,

2 Undo the six screws and remove the cover plate 1o expose the
valve disc. Note that the pin on the mainshaft is in line with two
indentations on the disc and must be lined up for reassembly.

3 Carefully remove the disc as it is made of fibre and is easily
broken. Care should be taken when cleaning the disc as some
cleaning fluids can destroy the disc. Wiping with a clean rag is
the best recommendation.

4 The drive collar can then be slid off the crankshaft and the
pin in the crankshaft pulled or tapped out.

14 Dismantling the engine - separating the crankcases

1 There are twelve screws holding the crankcase halves together,

There are six different lengths of screw so a note should be

made as to which screw fits in which hole.

2 Before trying to separate the crankcases, ensure that the

valve disc pin and the rotor Woodruff key have been removed.

3 The right hand crankcase should lift off but light tapping

with a rawhide mallet may be necessary.

4 Never use the point of a screwdriver to aid the separation of

the crankcases. A leaktight crankcase is an essential requirement

of any two-stroke engine. |f the crankcase joint is damaged in

any way, air will be admitted, which will dilute the incoming

mixture whilst it is under crankcase compression. This will cause
- poor starting and indifferent running, mainly due to the weakened

11.4d ... seats on another shouldered collar mixture that results,

5 MNote that there are two locating dowels fitted in the

crankcases.
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Left-hand crank
Right-hand crank
Connecting rod
Big-end bearing
Crankpin

Small end bearing

10
11
12

Fig. 1.5. Crankshaft, piston and disc valve

Piston (standard and
two oversizes available)
Gudgeon pin

Cirelip - 2 off

Piston ring set
Righr-hand main bearing
Lefr-hand oil seal

Left-hand main bearing
Disc valve
Disc valve collar

piece
Right-hand oil seal
Primary drive pinion
Balville washer

RNERLY

Pinion securing nut
Dowel pin

Nut

Palin washer
Woodruff key




- -

13.2 Remove cover plate 1o expose disc valve 13.3 Ease disc out with care




Chapter 1/Engine, clutch and gearbox

13 4 Drive collar will slide off crankshaft

15 Dismantling the engine - removing the gearbox components

! Remove the neutral indicator switch.,

¢ The gearbox shafts and selectors will slide out of the
crenkcase as a cluster but if difficulty is experienced check that
e selector drum is in the neutral position.

3 i any damage or wear has occurred in the gearbox, the
smoval of the circlips on the gearshafts or selector shafts will
s#low the component concerned to be replaced. The gearchange
#eum is a built up assembly and should be renewed rather than
e e

4 The final drive spacer will be left in the oil seal in the
srankcase half and can be easily pulled out.

18 Dismantling the engine - removing the crankshaft assembly

Support the crankcase half and tap the end of the mainshaft
meih a rawhide mallet, to avoid dameging the thread, until the
crankshaft assembly is free.

17 Crankshaft and gearbox main bearings - removal

! The crankshaft assembly runs in two journal ball bearings

16.1 The complete crankshaft assembly

15.2 The gearbox components after separating the crankcases

and the gearbox shafts in two journal ball bearings and two
phosphor bronze bushes.

2 To remove the gearbox mainshaft journal bearing, the two
screws and the bearing retaining plate must be withdrawn,

3 Before the bearings can be removed, it is necessary 10 warm
the crankcases by applying a rag soaked in hot water. The
bearings can then be tapped out. If the phosphor bronze
bearings need renewing the new bearing can be used to push out
the old one if a bolt and spacer arrangement is built up.

18 0Oil seals - examination and replacemuent

1 Two stroke engines are particularly vulnerable to wear or
damage which may occur to the oil seals. This is even so on the
Yamaha engine. Apart from the oil leakage that will result, worn
crankshaft seals will admit air to the crankcase and dilute the
incoming mixture whilst it is under crankcase compression,

2 Early warning of failing crankshaft oil seals is given by
difficulty in starting and a general reluctance for the engine 1o
run smoothly.

3 The oil seals can be prised out of the crankcase but if
removed new ones must be fitted.

4 The oil seals must be fitted with the manufacturer's marks
and letters facing outward.

& When fitting new oil seals, extreme care should be taken
when they are inserted over a shaft. To prevent damage to the
feather edge of the seal, grease both the shaft and the centre of
the oil seal itself.

19 Crankshaft assembly - examination and renovation

1 Wash the complete crankshaft assembly with a petrol/paraffin
mix to remove all surplus oil,

2 Replace the small end caged roller bearing and the gudgeon
pin, Check for play between the gudgeon pin and the crankshaft.
The play should not exceed 0.080 inch (2 mm).

3 If there is more play than is allowable the whole of the
crankshaft assembly should be renewed as it is the connecting rod
which has womn. To separate the flywheels is a highly specialised
task, beyond the normal home garage facilities.

20 Cylindar barrel - examination and renovation

1 Them will probably be a lip at the uppermost end of the
cylinder barrel which marks the limit of travel of the top piston
ring. The depth of the lip will give some indication of the
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Mainshaft 3rd gear pinion
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Fig. 1.6. Gearbox components
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bearing
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Fig. 1.7. Gear change mechanism

Gear change spindie 6 OVl seal 10 Rubber for gear change

return spring 7 Washer padal
Adjusting screq & Circlip 11 Pedal retaining bolt
Adjuster locknut 9 Gear change pedal
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LR NO;

Fig. 1.8, Gear selector drum
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8lind plug

Gear selector drum
Circlip

Dowel pin - 4 off
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Positive stop lever
Bolt for positive stop
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Positive stop spring
Gear selector rod
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t of bore wear that has taken place, even though the
nt of wear is not evenly distributed.

Aemove the rings from the piston taking great care as they
brittle and very easily broken. There is more tendency for
rings 1o gum in their grooves in a two-stroke engine. Insert
piston in the bore so that it is positioned about ¥ inch
the top of the bore. If it is possible to insert 8 0.014 inch
r gauge between the piston and the bore, a rebore and the
Weing of an oversize piston is necessary.

Give the cylinder barrel a close visual inspection. If the
warface of the bore is scored or grooved, indicative of an earlier
weoure or a displaced circlip and gudgeon pin, a rebore is
wmential. Compression loss will heve a very marked effect on
eriormance.

& Check that the outside of the cylinder barrel is clean and free
W road dirt. Use a wire brush on the cooling fins if they are
wemtructed in any way. The engine will overheat badly if the
wmoling area is obstructed in any way. The application of matt
swhinder black will help improve heat radiation.

4 Clean all carbon deposits from the exhaust ports and try and
wemn & smooth finish in the ports without in any way enlarging
wem or altering their shape. The size and position of the ports
gesdetermines the characteristics of the engine and unwarranted
mempering can produce very adverse effects. An enlarged or
moeofiled port does not necessarily guaraniee an incresse in
geriormance.

27 Piston and piston rings - examination and renovation

% Amention to the piston and piston rings can be overlooked if
» mbore is necessary because new replacements will be fitted.

2 M a rebore is not considered necessary, the piston should be
wssined closely. Reject the piston if it is badly scored or if itis
wefy discoloured as the result of the exhaust gases by-passing
e nngs.

3 FAesmove all carbon from the piston crown and use metal
getsh to finish off. Carbon will not adhere so readily to a
peiished surface.

4 Check that the gudgeon pin bosses are not worn or the circlip
pooves demaged. Check also the piston ring pegs, 1o make sure
e none has worked loose.

% The grooves in which the piston rings locate can also becoma
 weiarged in use, The clearance between the piston and the ring in
e groove should not exceed 0.002 inch.

# Piston ring wear can be checked by inserting the rings in the
swinder bore from the top and pushing them down about 1%
mches with the crown of the piston so that they rest square in
= cylinder, If the end gap exceeds 0.014 inch the rings should
== replaced.

7 Examine the working surface of the rings. If discoloured
weman are evident, the rings should be replaced since the patches
wmcate the blow-by of gas. Check also that there is not a
swid-up of carbon behind the tapered ends of the rings, where
ey locate with the piston ring pegs.

# It cannot be over-emphasised that the condition of the piston
#d rings in a twostroke engine is of prime importance,
moecially since they control the opening and closing of the ports
= the cylinder barrel by providing an effective seal. A two-stroke
ssgne has only three working parts, one of which is the piston.
12 follows that the efficiency of the engine is very dapendent on
#= condition of this component and the parts with which it is
cesely associated.

22 Small end - examination and renavation

The small end is a caged roller bearing and is checked at the

swme 1ime as the crankshaft assembly.

23 Cylinder head - examination and renovation

1 It is unlikely that the cylinder head will require any special
attention apart from removing the carbon deposit from the
combustion chamber. Finish off with metal polish; a polished
surface will reduce thé tendency for carbon to adhere and will
also help improve the gas Hlow.

2 Check that the cooling fins are not obstructed so that they
receive the full air flow. A wire brush provides the best means of
cleaning.

3 Check the condition of the thread where the spark plug is
inserted, The thread in an aluminium alloy cylinder head is
damaged very easily if the spark plug is overtightened. If necessary,
the thread can be reclaimed by fitting what is known as a
Helicoil insert. Most agents have facilities for this type of
repair, which is not expensive.

4 If the cylinder head joint has shown signs of oil seepage when
the machine was in use, check whether the cylinder head is
distorted by laying it on a sheet of plate glass. Severe distortion
will necessitate a replacernent head but if the distortion is only
slight it is permissible to wrap some emery cloth (fine grade)
around the sheet of glass and rub down the joint using a rotary
maotion, until it is once again flat. The usual cause of distortion is
uneven tightening of the cylinder head nuts.

24 Crankcases - examination and renovation

1 Inspect the crenkcases for cracks or any other signs of
damage. If a crack is found, specialist treatment will be required
to effect a satisfactory repair.

2 Clean off the jointing faces using a rag scaked in mathylated
spirit to remove old gasket cement. Do not use a scraper because
the jointing surfaces are damaged very easily. A leak-tight
crankcase is an essential requirement of any two-stroke angine.
Check also the bearing housings, to make sure they are not
damaged. The entry to the housings should be free from burrs or
lips.

25 Cluteh actuating mechanism - axamination

1 The clutch actuating mechanism and adjuster are attached to
the generator cover. It is uniikely that these parts will require
attention, particularly if the actuating mechanism hss been
greased regularly during routine maintenance.

2 Should it be necessary to dismantle the mechanism, unclip
the return spring, unscrew the adjuster locknut and press the
actuating lever out of its bush. The lever works on the
quick-=start worm principle and is unlikely to give trouble unless
it is under-lubricated.

26 Clutch assambly - examination and renovation

1 Examine the condition of the linings of the fibre clutch
piates. If they are damaged, loose or have worn thin, replace-
ments will be required.

3 Examine the tongues of the plain clutch plates, where they
engage with the clutch drum, After an extended period of
sarvice, burrs will form on the edges of the tongues which will
correspond with grooves worn in the clutch drum slots. These
burrs must be removed, by dressing with a smooth file.

3 The grooves worn in the cluteh drum slots can be dressed in a
similar manner, making sure that the edges of the slots are square
once again. If this simple operation is overlooked, clutch
troubles will persist because the plates tend to lodge in the
grooves when the clutch is withdrawn and promote clutch drag.
4 Check the condition of the clutch springs. They should have
a free langth of 11/16 inch and must be replaced if they compress
much below this figure.

5 The clutch pushrod is in two sections, separated by a ball
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beaning; & long section of approximately 5% inches and a short
length of approximately 2 inches. Replace either section of the
rod if the ends show a tendency to bell out. This is usually a sign
of insufficient free play in the actuating mechanism, which has
caused the ends to press together and generate heat, which in
turn has destroyed the temper and caused them to soften and
wear rapidly. The need for continubus clutch adjustment can
invariably be traced to this type of fault.

27 Primary gear pinions - examination

Both primary gear pinions should be examined closely to
ensure there is no damage to the helical teeth. The depth of
mash is predetermined by the bearing locations and cannot be
adjusted.

28 Reassambly - ganeral

1 Before the engine, clutch and gearbox components are
reassambled, they must be cleaned thoroughly so that all traces
of old oil, sludge, dirt and gaskets are removed. Wipe esach part
clean with a dry, lint-free rag to make sure that there is nothing
to block the internal oilways of the engine.

2 Lay out all the spanners and other tools likely to be required
so that they are close at hand during the reassembly sequence.
Make sure the new gaskets and oil seals are available - there is
nathing more infuriating than having to stop in the middie of a
remssamhbly sequence becsuse a gasket or some other vital
component has been overlooked.

3 Make sure that the reassembly area is clean and unobstructed
and that an oil can with clean engine oil is available so that the
parts can be lubricated before they are reassembled. Refer back
to the torque wrench settings and clearance data where
necessary. Never guess or take a chance when this data is
available.

4 Do not rush the reassembly operation or follow the
instructions out of sequence. Above all, do not use excess force
when parts will not fit together correctly. There is invariably
good reason why they will not fit, often because the wrong
method of assembly has been used.

29 Engine reassembly - fitting bearings to crankcasa

1 Before fitting the crankcase bearings, make sure that the
bearing surfaces are scrupulously clean and that there are no
burrs or lips on the entry to the housings. Press or drive the
bearings into the cases, using a mandrel and hammer, after first
making sure that they are lined up squarely. Warming the
crankcases will help when a bearing is a particularly tight fit.

2 When the bearings have been driven home, lightly oil them
and make sure thay revolve freely. This is particularly important
in the case of the main bearings.

3 Using a soft mandrei, drive the oil seals into their respective
locations. Do not use more force than is necessary because the
seals will damage very easily. Good crankcase seals are essential
to the efficient running of any two-stroke engine and if there is
any doubt about the condition of the old seals they should be
replaced without hesitation. Poor starting and indifferent running
can often be attributed to worn or damaged oil seals, which
allow air to enter the crankcase and dilute the incoming mixture
whilst it is under crankcase compression.

4 Replace the bearing retaining plate on the gearbox main
bearing.

30 Engine reassambly - fitting the crankshaft asssmbly

Feed the crankshaft assembly into the left hand crankcase

ensuring that the crankshaft shims are in place. Find suitable
spacers and the rotor nut and draw the crankshaft assembly
into the crankcase. Several spacers will be required as the thread
length for the rotar nut is relatively short, so several ‘bites of the
cherry” will be required.

31 Engine reassembly - gearbox components

1 Support the crankcase on blocks,

2 Put the mainshaft and layshaft in mesh in one hand, rest the
selectaor drum on top, pyramid fashion, feed the mainshaft
selectar fork into its groove and rotate it to put the roller into
the cam track on the selector drum. Repeat for the layshaft
selector. Hold everything in place with the other hand and feed
the layshaft into its bearing, The mainshaft will find its bearing
next, followed by the selector pins and the selector drum. The
gear cluster should slide in, but if difficulty is experienced,
check that the selector drum is in neutral and gently ease the
components in. Do not use excessive force, Check that the shafts
rotate.

32 Engine reassembly - rejoining the crankcases

1 Smear the joint face with Golden Hermatite or other jointing
compound,

2 Check that the crankshaft shims are in position.

3 Lower the right hand crankcase onto the shafts. Gentle
tapping may be required to push the crankshaft into its bearing.
Note that the two hollow dowels must locate in the right hand
crankcase.

4 When the crankcases are together, rotate the shafts to ensure
that no binding occurs.

5 Excessive force should not be used as this shows that
something has been wrongly assembled or is out of alignment.

6 Replace the twelve screws as shown in Fig.1.2. and refit the
neutral light switch,

7 The mainshaft drive spacer can then be pushed into the oil
seal on the left hand side of the engine. Use great care so that the
seal is not damaged.

B Replace the oil drain plug after checking that the sealing
washer is in good condition.

33 Engine reassembly - reassembling the disc valve

1 Replace the drive pin in the crankshaft and slide on the drive
collar.

2 Oil the surface on which the valve disc runs to lubricate it and
to form a seal to reduce air leaks.

3 Place the valve disc onto the drive collar ensuring that the
two spots on the disc line up with the pin in the crankshaft.

4 A small amount of oil should be put on the disc for the same
reasons as before.

5 The disc cover plate is then replaced, ensuring that the
carburettor stub lines up with the hole in the crankcase, and the
six retaining screws inserted and tightened.

6 Replace the spacar, helical gear and belleville washer and lock
to the crankshaft with the nut.

34 Engine reassembly - reassambling the gearchange mechanism
and index arm

1 Hook the index arm spring into the bearing retaining plate
and the index arm and pull the index arm across to allow the
shouldered bolt to screw into the crankcase.

2 Ensure that the gearchange return and pawl springs are in
position. Feed the shaft through the crankcases, pulling the pawl
clear of the selector drum whilst easing the gearchange spring
over its pin to allow the gearchange assembly to seat home.

3 Replace the washer and circlip on the gearshaft on the other
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34.2 Feed gear change shaft through crankcases and engage
with selectors

34.3 Replace washer and circlip on end of gear change shaft
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side of the engine.

35 Engine reassambly - reassembling the kickstarter mechanism

1 Replace the thrust washer, sleeve and gear (with dogs upper-
most] on the mainshaft.

2 Assemble on the layshaft a plain washer, the crinkle washer,
the idler pinion and another plain washer, A circlip retains them
all on the layshaft.

3 Reassemble the return spring sub-assembly by putting the
small spring onto the shaft and put the gear on the shaft,
ensuring that the spring sits in its correct position and retains the
gear with the circlip. Assemble the plain spring register and the
return spring ensuring that the end of the retum spring is
located in the hole in the shaft. The slotted spring register can
now be fed into the spring and retained with the circlip.

4 The return spring sub-assembly can now be placed in the
crankcase ensuring that the small spring locates in the special
cast slot. The retumn spring is then hooked onta its pillar.

36 Engine reassembly - reasssmbling the clutch

1 The clutch drum is placed on the sleeve on the mainshaft. A
slight anticlockwise twist is needed to mesh the helical gears and
1o lock the dogs on the clutch drum with the dogs on the gear.
2 The thrust washer, clutch cantre, tab washer and nut are then
assembled. Lock the clutch centre with a piece of metal and
tighten the nut, Prise up the tab washer 1o lock the nut.

3 The plain portion of the pushrod is then pushed down the
centre of the mainshaft, followed by the small ball bearing and
the headed pushrod portion. The oil seal on the other side of the
engine should hold the plain portion of the pushrod in position.
4 The clutch plates are assembled in this order: a fibre plate
locating in the clutch drum, a plain aluminium plate locating on
the clutch centre and another fibre plate.

S5 The pressure plate is then assembled and the four springs
and screws which hold everything in place. The screws should be
tightened compressing the springs until the head contacts the
pressure plate. If these screws are not tightened sufficiently, the
clutch will slip when powar from the engine is spplied. If they
are tightened unevenly the pressure plate will not disengage
squarely and clutch drag will occur when the clutch lever is
pullad in.

6 Replace the two O rings, one on the carburettor stub and one
on the boss adjacent to it. Refit the right hand cover, making
sure that the dowels fit correctly, and replace the seven screws
noting that the long one is fitted adjacent to the carburettor stub.

37 Engine reassembly - replacing the final drive sprocket

1 Check that the spacer has been fitted and is properly seated
in the oil seal. Refit the neutral indicator lamp switch and replace
the plug which seals off the end of the gear selector drum.

2 Onto the drive shaft slide the sprocket, tab washer and locking
sleeve complets with the nut.

3 Locate the two half collets in the groove in the drive shaft
and fingertighten the nut ensuring that the two half collets
locate in the recess in the end of the sleeve.

4 Lock the engine and fully tighten the nut,

5 Prise the tab washer up to lock the nut.

6 Refit the circlip on the drive shaft,

38 Engine reassambly - fitting the flywheel generator

1 The Woodruff key should now be tapped into the crankshaft,
2 The stator and its two fixing screws are then replaced, making
sure that the wires feed out at the top of the engine so that the
rubber grommet can be pushed back in its slot.

3 The neutral waming light switch can now be reconnected.

35.1a Thrust washer and sleeve fit over gearbox mainshaft,
followed by ...

36.1b ...

35.2a Plain washer and crinkle washer fit below idler pinion ...




¥ 7 ... plain washer and retaining circlip on top of pinion 36.3 Kickstarter return spring assembly fits next

36.1 Piace clutch drum over sleave so that dogs engage with those
of pinion

T \51
1 ";.\ .
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o . % 2a Da not omit thrust washer before fitting clutch centre 38.2b Lock clutch centre so that nut can be fully tightened

|
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36.4a Replace the clutch plates in their correct order ...

36.4¢c ... tighten the springs evenly until their heads contatt the
pressure plate

e
36.6b ... refitting the end cover



¥

contatt the

&
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37.4 Lock the engine and fully tighten the nut 38.1 Replace the Woodruff key in the end of the erankshaft
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4 Before fitting the flywheel rotor, place a few drops of light
oil on the felt wick which lubricates the contect bresker cam in
the centre of the flywheel rotor.

5 It is advisable to check also whether the contact breaker
points require attention st this stage, otherwise it will be
necessary to withdraw the flywheel rotor again in order to gain
access. Reference to Chapter 3 will show how the contact
breaker points are renovated and adjusted.

6 Feed the rotor onto the crankshaft so that the slot lines up
with the Woodruff key. The rotor may have to be tumed to clear
the heel of the contact breaker before it will slide fully home.

7 The washer and rotor nut can now be fitted and the nut fully
tightened.

3 Engine reassembly - fitting the piston, cylinder barrel and
cylinder haad

1 Raise the connecting rod to its highest point and pad the
mouth of the crankcase with clean rag s a precaution against
displaced parts falling into the crankcase. Replace the caged
roller small end bearing. Fit the piston, complete with rings,
after oiling both the gudgeon pin and the small end bearing. To
aid replacement in the cormct position the piston crown is marked
with an arrow head. This must face in the direction of the
exhaust port or downward.

2 If the gudgeon pin is a tight fit in the piston bosses, warm the
piston first. This will expand the metal and make the refitting
easier.

3 Replace both circlips, making sure that they are fully engaged
with their retaining grooves. A displaced circlip can cause severs
engine damage. Never re-use the original circlips; always fit new
replacements.

4 Fit a new cylinder base gasket. No gasket cemant is required
at this joint.

5 Smear the cylinder bore with clean oil and lower the cylinder
barrel down the holding down studs until it can be engaged with
the piston. Check that the piston rings are correctly lined up
with the piston pegs and then compress the rings so that the
piston can be inserted into the cylinder bore. The spigot of the
cylinder barrel has a taper, to facilitate the entry of the piston
rings. Do not use force; the piston rings are brittie and will break
vary easily if they become trapped.

6 When the piston and rings have passed into the cylinder bore,
remove the crankcase padding and slide the cylinder barrel and
piston downward until the spigot of the cylinder barrel enters
the mouth of the crankcase and the flange seats correctly on the
new cylinder base gasket.

7 Fit a new cylinder head gasket to the top flange of the
cylinder barrel. This is a plain copper gasket.

8 Gasket cement is not required at the cylinder head joint.

9 Lower the cylinder head into position. Replace the four
cylinder head nuts and washers and tighten them in a diagonal
sequence, a little at & time, until the recommended torque
wrench setting is achieved. Check that the piston is free from
any tight spots when the crankshaft is turned before proceeding
to the next sequence of operations.

40 Refitting the engine/gearbox unit in the frame

1 Follow in reverse the proeedure given in Section 5 of this
Chapter. Fit the spark plug as soon as the engine unit is lifted
into the frame and the engine bolts are replaced, to prevent dirt
and foreign matter from dropping into the engine.

2 Use a new copper ring gasket for the exhaust pipe joint. A
leaktight exhaust system is essentisl for the correct running of
the engine.

3 Refit the kickstarter and gear change levers so that thay are
positioned at the correct angies. These are easier to determine
when the engine is in the frame.

4 Remove the gearbox oil filler plug from the top of the right
hand crankcase and refill the gearbox with SAE 30 Qil. The filler

38.2 Maiw sure s

tator wires feed out at
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<E Fig. 1.9. Pedal engagement assambly

! Threaded collar 4 Transmission change fork 7 Knob for transmission 10 Drive sprocket from
2 Collers- 2off 5 Lever return spring change lever pedals (12 teath)
3 Circlip & Transmission change lever 8 Transmission change dogs 11 Bearing

8 Transmission change spring 12 Circlip




3 -
39.7 Use a new cylinder head

_—

39.5 Smear cylinder barrel with oil before lowering into positic

|

39.9 Tighten cylinder head nuts in a diagonal sequence to the
recommended torque setting
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into position

Feult dagnosis - angine

L mew ring gasket at exhaust pipe joint

40.1b Swing engine up into position and replace other engine
bolts

cap has an integral dipstick; oil should be added until it reaches
the groove when the machine is standing on lavel ground. Do not
ovarfill.

41 Starting and running the rebuilt engine

1 When the initial start-up is made, run the engine slowly for
the first few minutes, especially if the engine has been rebored.
Check that all the controls function correctly and that there are
no oil lasks before taking the machine on the road.

2 Remember that a good seal between the piston and the
cylinder barrel is essential for the correct functioning of any
two-stroke engine. In consequence, a rebored engine will require
more careful running-in than its four-stroke counterpart. There is
a far greater risk of engine seizure during the first hundred miles
if the engine ispermitted to work hard.

3 Do not add extra oil to the petrol/oil mix in the mistaken
belief that it will aid running in. More oil means less petrol and
the engine will run with a permanently weakened mixtura,
causing overheating and a far greater risk of engine seizure. Keep
to the recommended proportions.

4 Do not tamper with the exhaust system or run the engine
without the baffles fitted to the silencar. Unwarranted changes
in the exhaust system will have a very noticeable effect on
engine performance, invariably for the worst.

Reason/s

Ramady

wsill not start

,‘ B runs unevenly

Defective spark plug

Dirty or closed contact breaker points

Air leak at crankcase or worn oil seals around
crankshaft

Clutch slip

Ignition and/or fuel system fault

Blowing cylinder head gasket

Incorrect ignition timing

Loose pin on which moving contact breaker
point pivots

Remove plug and lay on cylinder head
Check whether spark occurs when enging is
kicked over.

Check condition of points and whether gap
is correct.

Flood carburettor and check whether mix-
ture is reaching the spark plug.

Check and adjust clutch.

Check systems as though engine will not
start.

Leak should be evident from oil leakage
where gas escapes.

Check timing and reset if necessary.

Renew defective parts.
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Lack of power

High fuel/oil consumption

Excessive mechanical noise

Engine overhears and fades

43 Fault diagnosis - clutch

Incorrect ignition timing
Fault in fuel system
Blowing head gasket
Choked silencer

Cylinder barrel in need of rebore and ofs
piston

Oil leaks or gir leaks from damaged gaskets
or oil seals

Worn cylinder barrel [piston slap)
Worn small end bearing (rattle)
Worn big-end bearing (knock)
Worn main bearings (rumble)
Pre-ignition and/or weak mixture

Lubrication failure

See above.

Check system and filler cap vent.
See above.

Clean out baffies.

Fit new rings and piston after rebore.

Trace source of leak and replace damaged
gaskets or seals.

Rebare and fit ofs piston.

Renew bearing and gudgeon pin.
Fit new big-end bearing.

Fit new journal bearings and seals.

Check carburettor settings. Check also
whether plug grade correct.
Is correct measure of oll mixed with petrol?

Symptom Reason/s Aemedy

Engine speed increases but machine does  Clutch slip Check clutch adjustment for pressure on

not respond pushrod. Also free play at handlebar lever.
Check condition of clutch plate linings, also
free length of clutch springs. Renew if
necessary.

Difficulty in engaging gears. Gear changes  Clutch drag Check clutch adjustment for too much free

jerky and machine creeps forward, even
when clutch is fully withdrawn

Operation action stiff

Clutch plates worn and/or clutch drum

Clutch assembly loose on mainshaft

|
Damaged, trapped or frlmed control cable

play.

Check for burrs on clutch plate tongues or
indentations in clutch drum slots, Dress
with file.

Check tightness of retaining nut. If loose,
fit new tab washer and retighten.

Check cable and replace if necessary. Make
sure cable is lubricated and has no sharp

bends.
Bent pushrod Renew.,
44 Fault diagnosis - gearbox
Symptom Reason/s Remady
Difficulty in engaging gears Pawd spring broken Renew.
Gear selector forks bent Renew.
Waorn selector drum Renew.

Machine jumps out of gear
Kickstarter does not return when engine
is turned over or started

Gear change lever does not return to
normal position

Worn dogs on ends of gear pinions
Index arm spring broken

Broken or badly tensioned kickstarter return
spring

Broken return spring

Renew worn pinions.
Renew.

Renew.

Renew.
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Chapter 2 Fuel system and lubrication
Contents
pressure on Seneral description G O | Carburettor - dismantling and inspection e 0
diebar lever, Peerol/oil mix - correct ratio .. i~ a3 Carburettor - checking the settings .. 8
 linings, ai:lc Pyl tank - removal and replacement a3 Air cleaner - location, examination and repiacumt uf
L Renew if Pewol tap - removal and replacement I | element ... . . 8
Pewrol feed pipe - inspection .. A Exhaust system - clu-arllnn . we 10
Cerburettor - removal .. . B Fault diagnosis - fuel system and Iubr'.culion a « N
o much free
) tONgues or Sescificatio
stots. Dress ig
bt If loose, Betrol tank capacity ... . 6.0 litres (1.54/1.32 US/Imp gall)
Carburettor:
ssary. Make Type .. VM 16 SC
B no sharp Main jet 150
Needle 3G8-3
Pilot jet . - 25
Starter jet ... £5 50
Throttle slide cut away e 1.5
Adr screw setting .. Back out 1% turns
S idling speed ... 1250 — 1350 rom
Petrol/oil mixture: )
== Mixing ratio 20 parts of petrol 1o 1 part of oil (2/5 pint oil per gallon)
il =t Self-mixing two stroke

1 General description

The fuel system comprises a petrol tank from which a
perrol/oil mix of controlled proportions is fed by gravity 1o the
Scat chamber of the Amal carburettor. A petrol tap with &
Biltin gauze filter is located beneath the rear end of the petrol
ek, which has provision for turning on a small reserve quantity
of tuel when the main content of the tank is exhausted.

For cold starting purposes & handlebar control operates a
mowable slide to give a rich mixture.

2 Petrol/oil mix - correct ratio

1 Bacause the engine relies on the ‘petroil’ system for
sabrication purposes, a measured amount of oil must always be
sdded to the petrol, If a self-mixing oil is used, the proportion is
one part of oil to twenty parts of petrol,

2 It will be realised that the lubrication of the engine is
@ependent solely on the intake of the fuel mixture from the

carburettor. In consequence, it is inadvisable to cuast the machine
down a lang hill whilst the throttle is closed, otherwise there is
risk of engine seizure through the temporary lack of lubrication,
3 The gearbox has its own supply of lubricating oil and is quite
independent of the engine lubricating system. Two-stroke mixing
ails must NEVER be used.,

3 mmnm-ummmw

1 It is unlikely that there will be need to remove the petrol
tank completely unless the machine has been laid up and rust has
formed inside or it needs reconditioning. The engine/gear unit
can be removed from the frame without having to detach the
tank. The ignition coil is mounted inside the frame and the
tank has to be removed to gain access.

2 The petrol tank is supported by rubber buffers and is
retained in place with the dualseat. There are four bolts fixing
the dualseat to the machine and after the dualseat has been
removed the rear of the petrol tank can be lifted and the tank

slid off to the rear of the machine.
-
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4,2b Lift rear end first when removing tank

3 To replece the tank reverse the procedure described in the
preceding paragraph, after first ensuring that the front rubber
buffers have slid into their correct positions.

4 Petrol tap - removal and replacement

1 The petrol tap is a three position closed - open - reserve type
fitted to the left hand side of the petrol tank.

2 Drain the tank or if only a small amount of fuel remains, lay
it on its right hand side. Undo the union nut above the tap and
it will withdraw from the tank.

4 To clean the filter, the bolt on the bottom of the tap must be
removed allowing the bottom half of the tap to fall off, revealing
the filter to be cleaned, There is no necessity to remove or drain
the tank when cleaning the filter, provided the petrol is turned
off.

4 To replace the filter and cap reverse the procedure in
paragraphs 2 and 3.

5 Petrol feed pipe - inspection

The petrol feed pipe is made of synthetic rubber and a check
that it is not cracked or chafed should be made as leaking petrol
can cause @ firo. Ensure that the circlips on each end are
present, in good condition and properly located.

6 Carburettor - removal

Engine removed from machine

1 If the engine has already been removed from the machine, the
carburetior will be attached to the control cables and tied up out
of the way .

Engine still in machine

2 If the engine is still in the machine, the carburettor is on the
right hand side of the engine, under the front cover.

3 Turn off the petrol.

4 Remove the four screws and right hand cover to reveal the
carburetior.

§ Slide the rubber boot and spring retainer up the control
cables and pull the petrol pipe off.

6 Remowve the plastic bung from the front of the cover, insert
a screwdriver in the hole and slacken off the carburettor clamp
ring. Pull the carburettor off its stub.

7 Carburettor - dismantling and inspection

1 At this stage, the carburettor is still attached to the control
cables and to remove it completely the two small screws on the
top of the carburettor must be undone. The top will come away
complete with the throttle slide assembly and the choke slide.

2 To separate the float chamber, remove the screw from the
bottom of the carburettor and gently pull off the float chamber,
taking care not 1o damage the gasket or lose the O ring.

3 The carburettor float will stay in the float chamber when it
is removed and can then be lifted or tipped out. Check the
condition of the float and shake it to see if there is any petrol
inside it. The float cannot be effectively repaired and if damaged,
should be renewed. Make sure that the float chamber is clean
and frae from any sediment that may have originated from the
patrol.

4 The-float needle is situated inside the petrol pipe union and
should be cleaned and checked for wear in the form of ridges in
the conical portion of the end. Renew it if necessary.

§ The main jet is the smaller of the two brass hexagons on the
underside of the carburettor body. It screws into the end of the
needle jet and should be removed and cleaned by blowing or
by screwing it inte the end of a tyre pump and pumping it clear.
Do not use pins or wire to clean it or the size and finish of the
small hole will be affected.

6§ The needie jet is the brass hexagon into which the main jet
scraws and should be removed for cleaning.

7 Clean the casrburettor body and blow out the internal
passages. Check for wear in the slide bores.

8 The throttle and air slide assemblies should be examined for
wear. Check that the needle is straight and the return springs
unbroken.

9 The air screw is the slotted screw on the front of the
carburettar and can be unscrewed for cleaning.

10 Whan reassembling the carburettor, follow the dismantling
instructions in reverse, ensuring that the small air pipe is refitted
on its union on the front of the carburettor and the petrol
overflow pipe on the side.

8 Carburettor - checking the settings

1 The various sizes of the jets and the throttie slide, needle and
needle jet are predetermined by the manufacturer and should
not require modification. Check with the Specifications list it
there is any doubt about the values fitted.

2 Slow running is controlled by a combination of the thrortle
stop and air screw, Commence by screwing in the air screw until
it lightly seats then back it out 1% complete turns, MNext, adjust
the throttle stop so that the engine idles at a steady tick-over.

3 As a rough guide, up to 1/B throttle is controlled by the
pilot jet, from 1/8 to % throttle by the throttle slide cutaway,
from % to % throttle by the needie position and from % to full
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Fuel tank complete
Locating rubber - 2 off
Locating rubber - 2 off
Locating rubber

Fillar cap

Fig. 2.1. Fuel tank

& Tank badges - 2 off

7 Panhead screw for tank
badge - 4 off

8 Fuel pipe

9 Pipeclip- 2 off

10
1
12
13
14

Fuel tap complete
Filter gauze
Sealing washer
Filter bow!
Sealing washer

15
16
17
18
19

Union nut
Tap lever spring
Tap lever

Tap lever fitting screw

Seal for tap lever

—
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Fig. 2.2. Carburettor

Needie jet

Main jet (150
standard)

Float

Float chamber gasket
‘0 ring for retaining
screw

Floar chamber boay
Panhead screw for retaining
float chamber

Air adfusting screw
Spring for air adfusting
screw

Pilat fet

Floar valve seating
Choke plunger
Plunger spring
Thrortle slide rod
Split pin

Needie

Throttle valve “lide)
Needie clip

Spring seating
Throttle valve return
spring

Mixing chamber top
Spring washer
Panhead screw for mixing
chamber top

Cable adjuster nut
Cable adfuster
Throttle stop spring
Throttie stop screw
Cap for throttle stop
sorew

Screw for clamp

Nut for clamp

Air vent pipe
Overflow pipe




! Throttle and air slide lift away with carburettor top 7.2 Release screw at base of carburettor to free float chamber

7.5 Main jet screws into base ot needle jet 7.8 Examine throttle and air slide assembly for wear
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7.9 Air adjusting screw is close to carburettor intake

throttie by the size of the main jet. These are only approximate
divisions; there is a certain amount of overlap.

4 The normal setting for the pilot jet screw is approximately
one and threequarter full turns out from the fully closed
position. If the engine "dies’ at low throttle openings, suspect a
blocked pilot jet.

5 Guard against the possibility of incorrect carburetior adjust-
ments which result in a weak mixture. Two-stroke engines are
very susceptible to this type of fault, which will cause rapid
overheating and subsequent engine seizure. Some ownars belipve
that the addition of a little extra oil to the petrol will help
prolang the life of the engine, whereas in practice quite the
opposite occurs. Because there is more oil the-petrol content is
less and the engine runs with a permanently weakened mixtura!

8 Air cleaner - location, axamination and replacement of the
alament

1 The air cleaner is above the engine and to remove the filter
element for cleaning the nut in the centre of the chrome endplaie
must be removed. The two endplates and centre rod can then
be removed. The filter element will then pull clear of the air
hose and will slide out.

2 To clean the filter element blow it with an air gun from the
inside. As it is only made of paper it should he kept clear of
water or oil. If the filter is torn or wet it should be renewed
without question. A blocked or partially blocked air cleaner
causes high petrol consumption.

10 Exhaust system - claaning

1 The exhaust system of any twostroke engine requires quite
frequent attention because the aily nature of the exhaust gases
causes a build-up of sludge which will eventually partially block
the system and cause seripus back pressures. This will occur even
more rapidly if the engine is in need of a rebore and is using oil.
2 The exhaust system is removed easily by following the
procedure detailed in Chapter 1.5, paragraph 17. The baffle tube
is removed by unscrewing the retaining screw and sliding out
the baffie tube.

3 The exhaust pipe and silencer are ane unit and if a large
amount of carbon has built up inside it is necessary to fill the
silencer with a solution of caustic soda after blocking up one and.
If possible, leave the caustic soda solution within the silencer
overnight before draining off and washing out thoroughly with
water.

4 Caustic soda is highly corrasive and every care should be
taken when mixing and handling the solution, Keep the solutian

away from the skin and more particularly the eyes. The wea
of rubber gloves is advised whilst the solution is being mixed
used.

5 The solution is prepared by adding 3 Ibs of caustic soda 10
gallon of COLD water, whilst stirring, Add the caustic soda
little at a time and NEVER add the water to the chemical.
solution will become hot during the mixing process, which
why cold water must be used,

€ Make sure the used caustic soda solution is disposed of safely
preferably by diluting with a large amount of water. Do n
allow the solution to come into contact with aluminium casti
because it will react violently with this metal.
7 If the baffle assembly is heavily coated with a sludge
carbon and oil, it is permissible to burn this out with a bi
lamp. Care should be taken that the felt of the baffle tube isn
set alight.

10.2. Single screw ratains baffle tube assembly in silencer

2 -
10.7 Avoid burning felt if blowlamp is used to bumn out carbon
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Fig. 2.3. Exhaust pipe and silencer

1 Exhaust assembly 3 Panhead screw for retaining 4 Spring washer & Silencer mounting nut

| 2 Baffle tube baffie assembly 5 Exhaust pipe gasket 7 Spring washer
& Srop for centre stand
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Fig. 3.1. Fiywheal generator (Mitsubishi)

! Rotor 5 Spring washer - 4 off 10 Plain washer 15 Plain washer
2 Coil 1 6 Timing plate 11 Condenser 16 Cable clamp
3 Coil 2 (lighting 7 Contact breaker assembly 12 Lubricating wick 17 Panhead screw for clamp
4 Panhead screw for retaining 8 Panhead screw 13 Panhead screw 18 Spring washer
coil - 4 off 9 Spring washer 14 Spring washer 19 Flathead screw for stator
plate - 2 off
.
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Rotor

Coil 1

Coul 2 (lighting)

Panhead screw for retaining
coil - 4 off

Fig. 3.2. Flywheel generator (Hitachil (alternative aquipment)

L~

Spring washer - 4 off
Timing plare

Contact breaker assembly
Panhead screw

Spring washer

10 Plain washer

11 Condenser

12 Panhead screw
13 Spring washer
14 Lubricating wick

15
16

17
18

Cabie clamp
Panhead screw for
cable clamp
Spring washer
Flathead screw for
staror plate - 2 off

57
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3.2 Ignition coil is housed within frame and retained by two nuts

fully open position. Examine the faces of the contacts. If they
are pitted or burnt it will be necessary to remove them for
further attention, as described in Section 5 of this Chapter.

3 The correct contact breaker gap, when the points are fully
open, is 0.012 inch (0.3 mm). Adjustment is effected by slackening
the screw which clamps the fixed contact point in ppsition and
moving the contact nearer or further away, as the caje may be,
by levering against the timing plate. Make sure that the points
are open fully when this adjustment is made, otherwise a false
reading will result. Tighten the screw and check again,

5§ Contact breaker points - removal, renovation and replacement

1 |f 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 replacements should be fitted.

2 It is necessary first to withdraw the flywheel magneto rotor
before access can be gained. Instructions for the removal of the
rotor are given in Chapter 1, Section 7. The fixed contact is
removed by withdrawing the screw which holds the assembly to
the stator plate of the generator. The moving contact is detached
by releasing the circlip from the end of the pivot pin and by
freaing the leaf return spring from its point of attachment close
to the lower coil.

3 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 replaced
and will burn away rapidly as a result.

4 Replace the contacts by reversing the dismantling procedure.
Take particular care to replace any insulating washers in their
correct sequence, otherwise the points will be isolated alectrically
and the ignition system will not function. Lightly grease the
pivot pin before the moving contact is replaced and check that
there is no oil or grease on the surfaces of the points.

5 Replace the flywheel rotor after greasing the internal contact
breaker cam. It is also advisable to add a few drops of light oil to
the lubricating wick which rubs on the contact breaker cam, if
the wick has a dry appearance.

6 Re-adjust the contact breaker gap after the flywheel rotor has
been locked in position and the centre retaining bolt tightened
fully to the recommended targue wrench setting of 25.5 1b f1.

6 Condenser - removal and replacement

1 A condenser is included in the contact breaker circuilry 10

4.1 Access to points is through aperture in rotor

prevent arcing across the contact breaker points as they separate.
It is connected in parallel with the points and if a fault develops,
ignition failure will occur.

2 If the engine is difficult to start, or if misfiring occurs, 1t s
possible that the condenser is at fault. To check whether the
condenser has failed, remove the flywheel magneto cover and
observe the points whilst the engine is running. If excessive
sparking occurs across the points and they have a blackened or
burnt appearance, it may be assumed the condenser is no longer
serviceable.

3 The condenser is attached to the stator plate and it is first
necessary to withdraw the flywheel rotor as agescribed in
Chapter 1, Section 7.

6.3 Condenser is attached to the stator plate

4 Before the condenser can be removed from the stator plate
it is necessary to unsolder the contact breaker and ignition coil
leads. The retaining screw can then be removed and the condenser
and wick holder will pull clear.

5 Fit the new condenser and the wick holder and retain them
with thi screw. Resolder the leads onto the new condenser

6 HReplace the fHlywhsel rotor and lock it in position belore
tightening the centre retaining nut, Complete the reassemnbly by
fitting the flywheel cover



Spark plug maintenance: Checking plug gap with feeler gauges Altering the plug gap. Note use of correct too!

Spark plug conditions: A brown, tan or grey firing end is White deposits have accumulated from excessive amounts of oil
indicative of correct engine running conditions and the selection in the combustion chamber or through the use of low quality
of the appropriate heat rating plug oil. Aemove deposits or a hot spot may form

-

Black sooty deposits indicate an over-rich fuel/air mixture, or a Wet, oily carbon deposits form an electrical leakage path along

maltunctioning ignition system. If no improvement is obtained, the insulator nose, resulting in a misfire. The cause may be a
try one grade hotter plug badly worn engine or 8 malfunctioning ignition system

L.
A blistered white insulator or melted electrode indicates over- A worn spark plug not only wastes fuel but also overloads the
advanced ignition timing or a malfunctioning cooling system. whole ignition system becauss the increased gap requires higher
If correction does not prove effective, try a colder grade plug voltage to initiate the spark. This condition can also affect air

pollution
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7 Ignition system

The ignition timing is fixed at 0.071 inch (1.8 mm) before
top dead centre when the contact breaker points are set at
0.012 inch (0.3 mm) and cannot be altered.,

8 Spark plug - checking and resetting the gap

1 An NGK B-7HS plug is fitted as standard equipment to the
Yamaha,

2 The spark plug has a 14 mm thread, The recommended gap
is 0.020 - 0.024 inch (0.5 - 0.6 mm). Always use the grade of
plug recommended or the exact equivalent in another manu-
facturer's range.

3 Check the spark plugs gap every six months or 1000 miles,
whichever is soonest. To reset the gep, bend the outer electrode
to bring it closer 1o the central electrode, otherwise the insulator
will crack, causing engine damage if particles fall in whilst the
engine is running.

4 Always carry a spare spark plug in the tool kit, wrapped so

9 Fault diagnosis - ignition system

that the electrodes cannot become bent or dirt enter the
electrode area. Two-stroke engines are more susceptible to plug
troubles and may on occasion cause plug fouling or whiskering.
A spare plug will enable the engine to be restarted promptly in
the event of trouble, which invariably occurs at an ill-timed
momant.

5 The condition of the spark plug electrodes and insulator can
be used as & reliable guide to engine operating conditions. See
accompanying diagrams,

6 Mever overtighten a spark plug, otherwise there is danger of
stripping the threads from the cylinder head, particularly those
cast in light alloy, The plug should be sufficiently tight to seat
firmly on copper sealing washer, Use a spanner which is a good
fit, otherwise the spanner may slip and break the ceramic
insulator.

7 If the thread within the cylinder head does strip, it can be
repaired permanently and economically by the use of a Helicoil
thread insert. Many dealers have facilities for effecting this type
of repair at a fraction of the cost of a replacement cylinder head.
B Make sure that the plug insulating cap is a good fit, This cap
contains the suppressor which eliminates radio and TV inter-
ference,

Symptom Reason/s

Remedy

Engine will not start No spark at plug

Engine starts but runs erratically

Intermittent or weak spark

Try replacement plug if gap correct.

v
Check whether contact breaker points are
opening and closing, also whether they are
clean.

Check whether points arc when separated.
If 50, replace condenser.

Check ignition switch and cail,

Try replacement plug. Check whether points
are arcing. If so, replace condensar,

Check accuracy of ignition timing.

Low output from flywheel magneto genera-
tor or imminent breakdown of ignition coil.

Plug has whiskered. Fit replacement.
Plug lead insulation breaking down. Check

for breaks in outer covering, particularly
near frame.
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1 General description

The frame is of the spine type with swinging arm rear
suspension controlled by two hydraulically damped suspension
units, The front fork assembly comprises spring loaded fork
tubes of the telescopic vanety.

Repairs to the frame are hmited to replacement of the
parts which are subject to wear. The frame is constructed from
pressed sheet metal and it is not economically feasible 1o repair
accident damage in view of the low cost of a replacement.

2 Front forks - removal from frame

1 It is extremely unlikely that the front forks will need to be
ramoved from the frame as a unit unless the steering head
bearings give trouble or the farks are damaged in an accident.

2 Commence operations by placing the maching on the centre
stand.

3 Slacken the front brake cable and disconnect it from the
brake. Open the cable clip on the bottom yoke and remove the
cable. Disconnect the cable from the handlebars and hang it up
for the routine oiling procedura,

4 Remove the circlip retaining the speadometer cable in the
brake plate and pull the cable clear. Unhook the cable from the
clip and unscrew it from the speedometer head.

& Undo the front wheel spindle nut and withdraw the whesl
spindie. Support the machine to stop it from toppling forward.

& The front wheel will now drop from the forks. Remove the
spacer on the left hand side of the wheel to avoid it being lost.

7 Remove the bolts and washers from the top of the fork legs
which will allow the speedometer and its bracket to be removed.
8 Slacken the screw on the bortom of the headlamp and prise
off the headlamp rim.

9 Disconnect the wires to the headlamp bulb, the horn and the
front indicators and place the reflector unit in a safe place.

10 Unscrew the nuts inside the headlamp shell and remove the

indicators. The headlamp shall will then rest on the bottom yoke.
11 The handlebars can be lifted clear once the bolts and half
clamps have been removad.

12 Undo the bolt in the centre of the steering head stem and
remave the washer and top voke.

13 A large slotted nut is revealed and before this is unscrewed
provision should be made to catch the uncaged ball bearings.
There is a total of 38, 19 in each race.

14 Unscrew the large slotted nut whilst supporting the forks in
position, remove the dust cover and the cone of the top race.
The ball bearing can then be removed either with a magnet or a
greased screwdriver.

15 As the forks are lowered the balls in the lower race will be
displaced and once these have been collected the fork assembly
can be pulled clear of the frama.

16 If further dismantling is necessary the front mudguard can be
removed, when the forks have been withdrawn, by undoing the
four retaining bolts,

17 The headlamp brackets can also be slid off the fork legs.

3 From forks - dismantling

1 If only the fork legs are to be removed without disturbing
the head races, follow the instructions in the previous heading
as far as paragraph 7, and include paragraph 6. Then continue as
follows:

2 To remove the fork legs, unscrew the pinch bolts in the fork
bottom yoke. The fork legs should now pull clear. If they are
still a tight fit, spring open the pinch bolt joint a little.

3 The O ring in the top of the fork leg should be removed to
avoid its being lost and the oil drained out of the leg,

4 The rubber gaiter can now be slid off the fork leg with the
spring inside it. The spring can easily be pulled out of the gaiter
for checking or replacing.

5 The spring guide and register can be slid off the fork leg.

6 Unscrew the screwed collar and remove it. This will allow
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Fig. 4.1, Steering head assembly
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Fig. 4.2. Front forks

Screwed collar - 2 off 12
Oil seal - 2 off

Fork spring seating - 13
2 off 14
Spring guide - 2 off 15
Fork spring - 2 off 16
Gaiter - 2 off 17

Fork spring seating -
upper - 2 off

Outer cover - 2 off
Packing piece - 2 off
Top cover guide - 2 off
‘0’ ring seal - 2 off
Fork cap washer - 2 off
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Fork cap - 2 off

Head stem complete
Lower yoke pinch bolt
- 2 off

Cable clfamp

Top cover - left-hand
Top cover - right-hand

_/




64

Chapter 4/Frame and forks

the inner stanchion 1o be pulled out of the fork leg which will
pull the bush out of the fork leg, The bush can then be slid off
the stanchion.

7 An O ring is fitted on the fork leg below the thread which
can now be removed.

4 Front forks - general axamination

1 Apart from the oil seals and bushes, it is unlikely that the
forks will require any additional attention unless the fork springs
are weak or if the fork legs or yokes have been damaged in an
accident.

2 Visual examination will show whether the fork vokes are
distorted or if the inner fark tubes are bent. It is rarely possible
to effect a satisfactory repair and replacement is strongly
recommended.

2.5 Front wheel spindle will pull out

2.6 Front wheel is now free to be taken away




2.7 Remove boits and washers from top of each fork leg

2.16 Front mudguard is bolted to inside of sach fork leg

1
\
)
i
r

3.3 Remove ‘0’ ring from top of fork leg 3.4 Slide off rubber gaiter with spring within
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3.5 Fork spring guide and register will slide off fork leg

3.6a Gnnmw pl-u'led collar and then ...

5 Front forks - examination and replacement of oil seals

1 If the fork legs have shown a tendency to leak oil or if there
is-any other reason to suspect the condition of the oil seals, now
is the time to replace them,

2 The oil seals fitted to the plated cups are displaced quite
easily by pushing them out of the cup. Note that the seals will
be destroyed during removal, so new replacements are essential.
3 It is advisable to replace the O rings at the same time.

4 When fitting the replacement seals, coat the underside with
lointing compound and enter each seal squarely into the holder
with the ‘open’ side facing downward [closest to front whee!
spindle). Complete the operation whilst the jointing compound
is still wet.

6 Front forks - examination and replacement of bishes

1 Some indication of the extent of wear of the fork bushes can
be gained before the machine is dismantied, If the frant wheel is
gripped between the knees and the handlebars rocked to and fro,
the amount of wear will be magnified by the leverage at the
handlebar ends. Cross-check by applying the front brake and
pulling and pushing the machine backward and forward.

2 As the bottom bearing diameter is an integral part of the
stanchion if there is any appreciable wear on this diameter or if
there are any score marks on the stanchion then it must be
renewed.

3 The bottom bearing diameter of the stanchion slides inside
the fork leg. Check the inside of the fork leg and the top bearing
bush for wear or score marks and replace if necessary. It is not
practical to hone out the fork legs or bushes as oversize
stanchions are not available.

7 Steering head bearings - examination and replacemant

1 Before commencing to reassemble the forks, inspect the
steering head races. The ball bearing tracks should be polished
and free from indentations and cracks. If signs of wear or
damage are evident, the cups and cones must be replaced, They
are a tight press fit and need to be drifted out of position.

2 Ball bearings are cheap. Each race contsins nineteen % inch
balls which should be replaced without question if the originals
are marked or discoloured. To hold the ball hearings in place
whilst the forks are re-attached, pack the bearings with grease

-
6.1 Arrangement of bushes on stanchion
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B Front forks - reassembly

1 To reassemble the front forks, follow the dismantling

procedure in reverse. Extreme care should be taken when

msembling the plated cup and oil seal on the stanchion as the

seal is easily damaged. Il & small plastic bag is placed aver the

end of the inner tube this will avoid damage to the seal and

facilitate the assembly. It is advisable to smear the sliding

meambers with grease as well as the inside lips of each seal.

2 Tighten the steering head carefully, so that all play is

eliminated without placing undue stress on the bearings. The
adjustment is correct if all play is eliminated and the handlebars

will swing to full lock of their own accord when given a push on

one end.

3 h is possible to place several tons pressure on the steering
head bearings if they are overtightened. The usual symptom of
overtight bearings is & tendency for the machine to roll at low
speeds, even though the handiebars may sppear to turn quite

freely.

4 1, after assembly, it is found that the forks are incorrectly

sligned or unduly stiff in action, loosen the front wheel spindle,
the two top fork leg nuts and the pinch bolts in the bottom
yoke. The forks should then be pumped up and down several
times to re-align them. Retighten all the nuts and bolts in the
same order, finishing with the steering head pinch boit.

5 This same procedure can be adopted if the forks are misaligned
after an accident. Often the legs will twist within the fork yokes
giving the impression of more serious damage, aven though no
structural damage has occurred.

6 Do not forget to add 154 cc of Castrolite to the right hand
fork leg and 136 cc to the left hand fork leg before replacing the
bolts and washers at the top of the fork legs.

9 Frame assembly - examination and renovation

1 The frame is unlikely to need any special attention unless the
machine has been involved in an accident or has covered a very
large mileage. Small welding and straightening jobs are possible,
but care must be taken to limit the amount of heat used and the
area 10 be heated because the load carrying properties diminish
when the metal is heated excessively.

2 Frame alignment should be checked when the machine is
complete. The accompanying diagram shows how a board placed
gach side of the rear wheel can be used as a guide to alignment. It
is, of course, necessary 10 ensure that both wheels are centrally
disposed within their respective forks before carrying out this
check.

3 Serious damage is not repairable because the frame is made
from steel pressings. The purchase of a new frame is invariably
cheaper than the cost of sttempting to straighten a damaged
frame, especially when the necessary jigs for correct alignment
are not available.

10 Swinging arm rear suspension - removal from frame

1 After an extended period of service the Silentbloc type
swinging arm bushes will wear and need replacing. The rear
suspension units are of a sealed type and if they do not function
properly cannot be repaired but must be renewed as a matched
pair.

2 Commence operations by placing the maching on the centre
stand.

3 Remove the rear brake adjuster nut and slide the brake rod
out of the brake arm. ’

4 Remove the split pin from the rear brake plate anchor bolt
and remove the anchor nut and washer. The anchor arm can now
be pulled clear.

§ On the left hand side of the machine the small wheel spindle
nut is now removed and the wheel spindle pulled out from the

right hand side. The spacer betwean the wheel and the swinging
arm can now be pulled clear.

6 The rear wheel can now be pulled ciear of the sprocket and
if the machine is tilted to one side the wheel can be pulled clear
of the machine.

7 The pedalling components should now be removed as
described in Chapter 1, Section 5, paragraphs 5 to 7

B The two bolts holding the chainguard and the chainguard
itself can now be removed.

9 Disconnect the final drive chain at the spring link and pull it
clear of the rear sprocket.

10 Remove the large wheel spindle nut and adjuster to allow the
spracket to be pulled clear of the machine

11 Undo the acorn nuls at the bottom of the rear suspansion
units snd remove the bolts and washers.

12 The nut on the silencer bracket should be removed and the
swinging arm pivot rod pulled clear. The swinging arm is now
detached from the machine for further work.

11 Swinging arm rear suspension - ranovation and reassembly

1 Mﬁl’nrblnc type swinging arm bushes can be tapped out
of the swinging arm and the new ones tapped in but care should
be taken to tap only the outer metal of the bushes or damage
to the rubber and its bonding will result. As an alternative, the
new bushes can be used to remove the old ones provided that
they are pressed in,

2 To reassemble the swinging arm, reverse the removal procedure
ensuring that the chain and rear brake are properly adjusted.

12 Rear suspension units - examination

These are sealed units and cannot be repaired. The units
should be checked for any oil leaks and the rubber bushes in
pach end checked to ensure that they have not perished.

13 Centre stand - axamination

1 The centre stand is attached to a lug on the battom of the
frame, to provide a convenient means of parking the machine on
level ground. It pivots on a long bolt which passes through the
lug, secured by a nut and washer. A return spring retracts the
stand when the machine is pushed forward, so that it can be
wheeled prior to nding.

2 The condition of the return spring and the return action
should be checked regularly, also the security of the retaining
nut and bolt, If the stand stops whilst the machine is in mation
it could catch in some obstacle in the road and unseat the rider.

14 Spesdometer - removal and replacement

1 A speedometer of the magnetic Type if fitted 1o a suppor
bar above the headlight. It contains also the odometer for
recording the total mileage covered by the machine.

2 The speedometer is retained by two clips. To remove the
speedometer, detach the drive cable, disconnect the electrical
wiring and remove the two clips under the mounting brockat
ensuring that the D-shaped washers are not lost. The speedometer
can now be removed with its rubber cup.

3 Although a speedometer on a machine of less than 100 cc
capacity is not a statutory reguirement in the UK, if one is
fited it must be in good working order. Reference 1o the
mileage reading shown on the odometer is a good way of keeping
in pace with the routing mainienance schedule

4 Apart trom defects in either the speedometer drive or in the
drive cable itself, 8 speedometer which malfunctions is difficult
10 repair. Fit a replacement or alternatively, antrust the repain
10 an instrument repair specialist.
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10.8 Remove final drive cheinguard
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10.4 Disconnect anchor arm from rear brake plate

10.12 Atter nut on silencer bracket is removed, pivot rod will pull
out from left




ﬂl Fig. 4.3. Frame assembly

1 Frame complete 6 Knob for left-hand 10 Knab for right-hand 14 Side cover transfer
2 Baoft cover cover 15 Tool roll

3 Nut 7 Limit ring 11 Nut for latch clamp 16 Side cover transfer
4 Spring washer 8 Rubber for side cover 12 Split pin 17 Blind plug

5 Lefr-hand side cover 9 Right-hand side cover 13 Bush

_—
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3
Fig. 4.4. Swinging arm fork and suspension units
1 Swinging arm fork com- 4 Nut for pivot 8 Panhead screw for 12 Acorn nut - 2 off
plete 5 Guard seal chainguard (front) 13 Acorn nut - 2 off
2 Silentbloc bush for swinging & Chainguard 89 Spring washer - 2 off 14 Washer - 4 off
arm pivot - 2 off 7 Panhead screw for 10 Rear suspension unit - 2 off 15 Plain washer - 2 off
3 Pivor for swinging arm chainguard (front) 11 Boir for rear suspension 16 Plain washer - 2 off
fork unit mounting - 2 off
.
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15 Speedometer cable - inspection and maintenance

1 It s advisable to detach the speedometer drive cable from time
to time, in order to check whether it is adequately lubricated
and whether the outer covering is compressed or damaged at any
point along its run. A jerky or sluggish speedometer movement
can often be attributed to a cable fault.

2 To grease the cable, detach the drive from the speedometer
head and withdraw the inner cable. After removing the old
grease, clean the cable with a petrol soaked rag and examine the
cable for broken strands or other damage.

3 RAegrease the cable with high melting point grease, taking care
nat to grease the last six inches at the end where the cable enters
the speedometer head. |f this precaution is not observed, grease
will work into the speedometer head and immobilise the
movemeant.

4 If the speedometer and the odometer stop working, it is
probable that the inner cable has broken. Inspection will show
the cause of the trouble; if the inner cable has broken it can be
rengwed an its own and reinserted in the outer covering, after
greasing. Never fit a new inner cable alone if the
damaged also or is compressed at any point along its run.

r COvVering Is.

16 Dualseat - removal

The dualseat is used to hold the petrol tank on the machine
and is fixed with four bolts. Afier the removal of these bolts, the

19 Fault diagnosis - frame and forks

dualseat simply lifts off the machine.

17 Steering head lock

All models are fitted with a steering head lock, When the lock
is actuated, a tongue protrudes through a hole in an extension of
the steering head base, to secura the handlebars on full lock. No
sttention is necessary other than the occasional application of
light ail. If the lock malfunctions, it must be replaced.

18 Cleaning - genaral

1 After removing all surface dirt with a rag or sponge which is
washed frequantly in clean water, the application of car polish or
wax will give a good finish to the cycle parts of the machine. The
plated parts should require only a wipe over with a damp rag,
unless salt has caused heavy corrosion. Under these circumstances
ane of the proprietary chromium plating cleaners can be used.

2 If possible, the machine should be wiped over immediately
after it has been used in the wet, so that it is not garaged in damp
conditions which will promote rusting. Make sure the chain is
wiped and if necessary re-oil it, to prevent water from entering
the rollers and causing harshness with an accompanying greater
rate of wear. Remember there is less chance of water entering
the control cables il they are lubricated regularly, as recom-
mended in the Routine Maintenance Section.

Symptom Reason/s

Remedy

Maching is unduly sensitive to road

surface irreqularities ineffective

Maching rolls at low speeds

Machine tends to wander; steering is
impreciss
Fork action stiff

Forks judder when front brake is applied  Worn lork bushes

Steering head bearings 100 slack

Wheels seem out of alignment

Fork and/or rear suspension units damping

Steering head bearings overtight or damaged

Worn swinging arm suspension bearings

Fork legs have twisted in yokes or have
been drawn together at lower ends

Frame distorted as result of accident demage

Check oil level in forks.
Renew suspension units as a pair.

Siacken bearing adjustment. If no improve-
ment, dismantle and inspect head bearings.

Check and i necessary renew pivot spindie
and bush.

Slacken off spindie nut, pinch bolts in yoke
and fork top nuts. Pump forks several times
befare re-tightening from bottom.

Strip forks and renew worn bushes,
Re-adjust to take up play.

Check frame. If bent, specialist repair is
NeCessary.
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Specifications
Wheels:

Size ... — 17 in. diameter, frant and rear. Not interchangeable
Tyres:

Size ... 17 in. x 2.25 in. tront

‘ 17 in. x 2,80 in. rear

Tyre pressures:

Pomites e e e | o wo e we 20psd. (1.4 kglom?2)

Rear ... e a e wvs 28 p.s.i. (1.9 — 2.0 kg/em?2)
Brakes:

Diameter of brake drum ...

1 General description

The wheels are 17 inch diameter with a larger section tyre on
the rear being 2.50 inch as opposed to 2.25 inch on the front.
Each hub contains a 110 mm internally expanding brake which
gives excellent braking. Both wheels are of the quickiy-detachsble
type but are not interchangeable as the rear hub contains the
rubber transmission shock absorber.

2 Front whesl - inspection and renovation

1 Place the machine on the centre stand so that the front
wheel is raised clear of the ground. Spin the wheel and check for
rim alignment or run-out. Small irregularities can be carrected
by tightening the spokes in the area affected, although a certain
amount of experience is advisable if overcorrection is to be
avoided.

2 Any flats in the wheel rim should be evident at the same
time. These are much mare difficult to remove and in most cases
the wheel will need to be rebuilt on a new rim. Apart from the

4.33 in. (110 mm) front and rear

effect on stability, there is greater risk of damage 10 the tyre
bead and walls if the machine 1s run with a deformed whesl, |n
an extrame case the tyre can even separate from the rim.

3 Check for loose or broken spokes, Tapping the spokes is the
best guide to tension. A |oose spoke will produce a quite
different sound and should be tightened by turing the nipple in
an anticlockwise direction. Always recheck for run-out by
spinning the wheel again.

4 If it is necessary 1o 1urn a spoke nipple an excessive amount
10 restore tension, it is advisable to remove the tyre and tube so
that the end of the spoke that now protrudes into the whesl rim
can be ground flush, If this precaution is not taken, there is
danger of the spoke end chafing the inner tube and causing an
eventual puncture.

3 Front wheel - ramoval

1 Commence operations by placing the maching on the centre
stand.
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2 Stacken the front brake cable and disconnect it from the
brake.

3 Remove the circlip retaining the speedometer cable in the
brake plate and pull the cable clear,

4 Undo the fromt wheel spindle nut and withdraw the wheel
spindle. Support the machine to stap it from toppling forward,

5 The front wheel will now drop clear of the machine. Remove
the spacer on the left hand side of the wheel to avoid it being
lost.

4 Front brake assembly - inspection, renovation and reassembly

1 To remove the brake assembly, lift it out from the brake
drum.

2 Examine the brake linings. If they are wearing thin or unevenly,
the brake shoes should be replaced. The linings are bonded on
and cannot be replaced as a separate item.

3 To remove the brake shoes from the brake plate assembly,
arrange the operating lever so that the brakes are in the "full on’
position and then pull the shoes apart whilst lifting them
upward in the form of a 'V". When they are clear of the brake
plate, the return springs can be removed and the shoes separated.
4 Before replacing the brake shoes, check that the brake
operating cam is working smoothly and is not binding in its pivot.
The cam can be removed by withdrawing the retaining nut an
the operating arm and pulling the arm off the shafi, Before
removing the arm, it is advissble to mark its position in relation
to the shafi, so that it can be relocated correctly. The shaft
should be greased prior to reassembly and also a light smear of
grease placed on the faces of the operating cam.

6 Check the inner surface of the brake drum on which the
birake shoes bear. The surface should be smooth and free from
score marks or indentations, otherwise reduced braking efficiency
will be inevitable. Remove all traces of brake lining dust and
wipe with a clean rag soaked in petrol to remove any traces of
grease or oil,

6 If the brake drum has become scored, specialist attention is
required. It is possible to skim a brake drum in a lathe provided
the score marks are not too deap. Under these circumstances,
packing will have to be added to the ends of the brake shoes, to
compensate for the amount of metal removed from the surface
of the drum

7 To reassemble the brake shoes on the brake plate, fit the
return springs first and then force the shoes apart, holding them
in a 'V' formation, If they are now located with the brake
operating cam and pivor they can usually be snapped into

4.1 The front brake assembly will lift from brake plate

position by pressing downward. Never use excessive force,
atherwise there is risk of distorting the shoes permanently.

5 Front wheel bearings - inspection and replacement

1 The front wheel bearings are of the ball journal type and are
not adjustable. |If the bearings are worn, indicated by side play
on the whee! rim, the bearings must be renewed.

2 Access to the wheel bearings is gained when the brake
assembly has been removed from the front wheel.

3 To remove the first bearing drive the bearing spacer out
from the brake hub side using a suitable drift. This will push out
the beasring and the oil seal. The second bearing can then be
driven out from the other side of the wheal.

4 To reassemble the bearings, drive one side in first, fit the
bearing spacer and drive the second bearing in. Refit the oil seal
taking care not to damage it.

6 Spesdometer drive gears - examination and replacement

1 The drive gears should be checked for wear or broken teeth
and renewed if necessary.

2 To renaw the large drive gear on the hub, it may be necessary
to hest the drive ring before driving the hub out from the
inside. The oil seal behind the gear should also be renewed as it
will have been damaged. The new drive gear may also need
heating before fitting as the gear is a very tight fit on the hub.
Extreme caution should be used to avoid damage 1o the new
oil seal.

4 To renew the small worm gear in the brake plate it is
necessary 1o prise out the small oil seal, unscrew the bush
and withdraw the worm gear. Reassemble in reverse, using the
above procedure.

4 Thoroughly grease the gears before refitting the brake plate.

7 Front whesl - replacamant

1 To replace the front wheel, reverse the removal procedure
and ensure that the peg on the forks locates in the slot in the
brake plate.

2 Reconnect the front brake and check that the brake
functions correctly, especially if the adjustment has been altered
or the brake operating arm has been removed and replaced
during the dismantling operation.

4.2 Examine brake linings for wear or damage
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Wheel bearing spacer
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Brake operating cam
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Fig. 5.1. Front wheel
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8 Rear wheel - inspection and renovation

1 Place the machine on the centre stand so that the rear wheel
is clear of the ground. Check the wheel for rim alignment,
damage to the rim or loose or broken spokes, by following the
arocedure adopted for the front wheel in the preceding Section.

2 Note that although the front and rear wheels are of identical

size and have hubs of similar diameter, they cannot be inter-
changed.

9 Rear wheel - removal

1 Commence operations by placing the machine on the centre

stand.
2 Hemove the rear brake adjuster nut and slide the brake rod
out of the brake arm.

10.1 Ease brake shoes upwards whilst holding them apart

3 Remove the split pin from the brake plate anchor bolt and
remove the anchor nut and washer. The anchor arm can now be
pulled clear,

4 On the left hand side of the machine the small wheel spindle
nut is now removed and the whesl spindle pulled out from the
right hand side. The spacer between the wheel and the swinging
arm can now be pulled clear.

5 The rear wheel can now be pulled clear of the sprocket and if
the machine is tilted 1o one side the wheel can be pulled clear of
the machine.

10 Rear brake assembly - inspection, renovation and reassambly

The rear brake assembly is removed and dismantled by
following the procedure adopted for the front brake assambly,
as detailed in Section 4 of this Chapter.
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11 Rear wheel bearings - inspection and replacement

1 The rear wheel bearings are of the ball journal type and are
not adjustable. If the bearings are worn, indicated by side play on
the wheel rim, the bearings must be renewed.

2 To remove the first bearing drive the bearing spacer out
from the sprocket side using a suitable drift. This will push out
the bearing and the oil seal. The second bearing can then be
driven out from the other side of the wheel,

3 To resssemble the bearings, drive one side in first, fit the
bearing spacer and drive the second bearing in. Refit the oil seal
taking care not to damage it.

4 It is advisable to replace the O ring on the sprocket side of
the hub to ensure that no grease can reach the shock absorber
rubbers.

12 Rear wheel sprocket and shock absorber assembly - removal,
axamination and replacement

1 The rear wheel sprocket assembly is removed as follows:

VAL

-
e —

S )

4

A

11.2a Oil seal is in front of wheel bearings, will be displaced
before ...

Disconnect the chain at the spring link and pull it clear of the
rear sprocket. Remove the large wheel spindle nut and adjuster
to allow the sprocket assembly to be pulled clear of the machine
(It is assumed that the rear wheel has already been removed.)

2 The sprocket assembly has a ball journal bearing and if worn
the following procedure should be followed

3 Remowe the stub axie and spacer from the assembly. Prise
out the oil seal. Remove the retaining circlip and drive out the
bearing.

4 To replace the bearing, reverse the procedure using a new oil
seal as the old one will be damaged when it is removed

5 It is unlikely that the sprocket will require renewal until a
very substantial mileage has been covered. The usual signs of
wear occur when the teeth assume a hooked or very shallow
formation which will cause rapid wear of the chain. A worn
sprocket must be replaced, together with the gearbox final drive
sprocket and the chain, Always replace the final drive assembly
as a complete set, otherwise rapid wear will occur as the result of
running old and new parts together.

6 To replace the sprocket, prise down the tab washers and
remove the four retaining bolts. Reassemble in the reversa order

L N
i P

"

B

’
-

11,3 When refitting, do not omit bearing spacer
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Fig. 5.2. Rear wheel and shock absorber
1 Hub 1& Brake shoe complete with 27 Rear whesl sprocket 41 Plain washer - 2 aff
2 Spoke set lining - 2 off (39 reeth) 42 Rear brake anchor arm
3 Rim (17 inch diameter) 17 Brake shoe return spring 28 Rear wheel spindie 43 Anchor arm bolt
4 Reactyre 250x 17 inch -2 off 28 Right-hand chain adjuster 44 Anchor arm spring
5 Innertube 2.50x 17 inch 18 Brake operating arm 30 Wheel spacer 45 Nur- 2 off
6 Rim tape 18 Bolt far brake operating 31 Stub axle 46 Spring washer
7 Wheel bearing spacer arm 32 Stub axie bearing 47 Clip for anchor arm bolt
8 Spacer flange 20 Nut 33 Circlip 48 Plain washer
9 Righr-hand wheel bearing 21 Spring washer 34 0l seal 49 Split pin
10 Right-hand oil seal 22 Plain washer 35 Distance piece Trunnion
It Lefr-hand wheel bearing 23 Shock absorber hub 36 Lefr-hand chain adjuster Spring for brake operating
12 ‘0 ring feush drivel 37 Stub axle nut rod
13 Shock absorber rubbers - 4 24 Lock washer for sprocket 38 Wheel spindle nut 52 Brake adjusting nut
off bolts - 2 off 39 Chain adjuster nut - 2 off 53 Plain washer
14 Rear brake plare 25 Sprocker boir - 4 off 40 Spring washer - 2 off 54 Final drive chain (96
Brake pperating cam 26 Nut - 4 off linksl
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7 The shock absorber rubbers will remain in the wheel hub and
should be checked for any damage or deterioration. All oil or
grease should be wiped away as this may cause premature
deterioration.,

13 Rear whea! - reassambly

1 To refit the rear wheel reverse the removal procedure.

2 Betore fully tightening all the nuts ensure that the final
chain tension and the brake adjustment are correct.

3 Check also whether the wheel alignment is correct. The rear
chainstays are marked with indentations so that a visual check
can be made.

14 Pedal asssmbly - examination and replacemant

1 As pedals are fitted to this machine to make it legal for
16 year olds to ride, there should be very little wear and parts
should only need replacing due to accidental damage.

2 The pedals are normal bicycle pedals which are unscrewed
and new ones screwed in if necessary. Note that the right hand
pedal has a left hand thread.

3 If the left hand crank and chainwheel need renewing, the
procedura is found in Chapter 1, Section 5, paragraphs 5 to 7.

4 If the right hand crank needs renewing the rubber boot
should be pulled up the crank to expose a circlip on the shaft,
which retains the crank. There is a siot in the crank into which
the peg in the shaft must go to allow the crank to slide off,

5 To replace the spring it is easiest to remove the shaft fram
the machine prior to detaching the small circlip and spring.

B If either crank is bent, renewal is advised. They are difficult
1o straighten without risk of a fracture occurring.

15 Front and rear brakes - adjustment

1 The front brake adjuster is located on the front brake plate.
The brake should be adjusted so that the wheel is free to revolve
before pressure is applied to the handlebar lever and is applied
fully before the handlebar lever touches the handiebar. Make
sure that the adjuster locknut is tight after the correct adjustment
has been made.

Fig. 5.3. Method of checking wheel alignment

A and C incorrect 8 correct

L

13.2 Don't omit spring clip after final tightening




Tyre removal: Deflate inner tube and insart lever in close Use two levers to work bead over the edge of nim
proximity to tyre valve

Use similar technique for second bead, finish at tyre valve Push valve and tube up into tyre when fitting final section, to
position avoid trapping
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2 The rear brake is adjusted by means of the adjusting nut on
the end of the brake operating rod. This nut is selflocking.
Adjustment is largely &8 matter of personal choice, but excessive
travel of the footbrake pedal should not be necessary before the
brake is applied fully.

3 Check frequently that the rear brake torque arm bolt is tight.
If the torque arm becomes detached, the rear brake will lock in
the full-on position immediately it is applied and may give rise
to a serious accident.

4 Efficient brakes depend on good leverage of the operating
arms. The angle between the brake operating arm and the cable
or rod should never excead 90° when the brake is fully applied.

16 Final drive chain - inspection and lubrication

1 Periodically, the tension of the final drive chain should be
checked by measuring the amount of play in the middle of the
bottom run, The chain is in correct adjustment if there is from
5/8 to 7/8 inch play.

2 To adjust the chain, slacken the rear wheel nuts and draw the
rear wheel spindle either forward or backward until the carrect
tension is achieved, by means of the chain adjusters. Tighten the
wheel nuts and check again that the chain tension is correct.

3 Always adjust the draw bolts an identical amount, otherwise
the rear wheel will be thrown out of alignment. If in doubt
sbout the correctnass of wheel alignment, use the technique
described in Chapter 4, Section 9, paragraph 2.

4 After a period of running, the chain will require lubrication,
Lack of oil will accelerate the rate of wear of both chain and
sprockets, leading to harsh transmission. The opplication of an
engine oil from an oil can still serves as a satisfactory lubricant,
but it is preferable to remove the chain at regular intervals and
immerse it in a molten lubricant such as Linklyfe, after it has
been cleaned in a paraffin bath. This latter type of lubricant
achieves better penetration of the chain links and rollers and is
less likely to be thrown off when the chain is in motion.

5 To check whether the chain is due for replacement, lay it
lengthwise in a straight line and compress it so that all play is
taken up. Anchor one end and then pull on the other end to take
up the play in the opposite direction. If the chain extends by
more than the distance between two adjacent rollers, it should
be replaced in conjunction with the sprockets. Note that this
check should be made after the chain has been washed, but
before the lubricant has been applied, otherwise the lubricant
may take up some of the play.

6 When replacing the chain, make sure the spring link is
positioned correctly, with the closed end facing the direction of
travel. Reconnection is made easier if the ends of the chain are
pressed into the teeth of the rear wheel sprocket.

17 Pedalling gear chain - inspection and lubrication

1 The same advice given in the preceding Section applies to the
pedalling gear chain, although this chain is only in occasional use
and will not be subjected to anything like the same amount of
wear.

2 The pedalling gear chain does not require checking for
tension because it is not adjustable, If it is badly worn, it must
be renewed.

18 Tyres - removal and replacemeant

1 At some time or other the need will arise to remove and
replace the tyres, either as the result of a puncture or because a
replacement is required to offset wear. To the inexperienced,
tyre changing represents a formidable task yet if a few simple
rules are observed and the technigue learned, the whole
operation is surprisingly simple.

2 To remove the tyre from either wheel, first detach the wheel
from the machine by following the procadure in Chapters 5.3 or

17.2 Pedalling chain has no means of adjusiment

59 depending on whether the front or the rear wheel is
involved. Deflate the tyre by removing the valve insert and when
it is fully deflated, push the bead of the tyre sway 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 inta
the tyre itself,

3 Insert a tyre lever close to the valve and lever the edge of the
tyre over the outside of the wheel rim. Very little force should
be necessary; il 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 arouna the wheel rim so that the tyre is completaly free on
one side, Ar this stage. the inner tube can be removed,

5 Waorking from the other side of the wheel, ease the other edge
of the tyre over the oputside of the wheel rim that is furthest
away. Continue to work around the rim until the tyre is free
completely from the rim.

6 If 8 puncture has necessitated the remowval of the tyre,
re-inflate the inner tube and immerse it in a bowl of water to trace
the source of the leak. Mark its position and deflate the tube.
Dry the tube and clean the area around the puncture with a
petrol soaked rag. When the surface has dried, apply the 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 1o use a patch of the self vulcanising type, which
will form a very permanent repair. Note that it may be nacessary
to remove a protective covering from the top surface of the
patch, after it has sealed in position. Inner tubes made from
synthetic rubber may require a special type of patch and
adhesive, if a satisfactory bond is to be achieved.

8 Before replacing the tyre, check the inside to make.sure the
agent that caused the puncture it not trapped. Check also the
outside of the tyre, particularly the tread area, to make sure
nothing is trapped that may cause a further puncture.

9 i the inner tube has been patched on a number of past
occasions, or if there is a tear or large hole, it is preferable to
discard it and fit a replacement. Sudden deflation may cause an
accident, particularly if it occurs with the front wheal.

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 so that it is enclosed completely. Lay the tyre on the wheel
at an angle and insert the valve captive in its correct 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 to work around the tyre in this fashion
until the whole of one side of the tyre is on the nm. It may be
necessary 10 use a tyre lever during the final stages.

12 Make sure there is no pull on the tyre valve and again
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commencing with the area furthest from the valve, ease the other
bead of the tyre over the edge of the rim. Finish with the area
ciose to the valve, 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
nm with a tyre lever.

13 Check that the inner tube is not trapped at any point.
Be-nflate 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 cantra well.

14 Always run the tyres at the recommended pressures and
naver under or over inflate. The correct pressures for solo use are
given in the Specifications Section of this Chapter. If a pillion
passenger is carried, increase the rear tyre pressure only by

18 Fault diagnosis - wheals, brakes and tyres

approximately 4 psi.

16 Tyre replacement is aided by dusting the side walls,
particularly 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 im to rust.

16 Mever 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
acrop of punctures,

17 Never fit a tyre that has a damaged tread or side walls. Apart
from the legal aspects, there is a very great risk of s blow-out,
which can have serious consequences on any two-wheel vehicle.
18 Tyre valves rarely give trouble, but it is always advisable to
check whether the valve itself is leaking before removing the
tyre. Do not forget to fit the dust cap which forms an effective
sacond seal.

Symptom Reason/s

Remady

Handlebars oscillate at low speeds
front wheel

Tyre not straight on rim

Machine lacks power and accelerates Brakes binding
poorly

Brakes grab when applied gently

Brake pull-off sluggish

Harsh transmission

Ends of brake shoes not chamferad
Elliptical brake drum

Brake cam binding in housing
Weak brake shoe springs

Worn or badly adjusted chains
Hooked or badly worn sprockets

Buckle or flat in wheel rim, most probably Check rim alignment by spinning wheel.

Correct by retensioning spokes or having
wheel rebuilt on new rim.
Check tyre alignment.

Warm brake drums provide best evidence.
Readjust brakes.

Chamfer with file.
Lightly skim in lathe (specialist attention
needed).

Free and grease.
Replace, if brake springs not displaced.

Adjust or replace as necessary.
Replace as a pair, together with chain.
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Chapter 6 Electrical system

Contants
General description i 13 Flasher bulbs - replacement ... o
Flywheel generator - :hm:lclng oumu! 2 Horn - location and adjustment w10
Battery - examination and maintenance . SOCR - | Wiring - layout and inspection ... e N
Battery - charging procedure ... w4 Ignition and lighting switch w12
Silicon rectifier - general description ... aie < we B Fuse location and replacement O
Headlamp - replacing bulbs and adjusting beam haigh e, 1§ Stop lamp switch - adjustment w14
Tail and stop lamp - replacing bulbs ... WA Fault diagnosis - electrical equipment we 18
Speedometer bulb - replacement .. B
Specifications
Flywheel generator:

Make ... o e - Mitsubishi

Type .. N FAZ 1QL or FII - L4D

Output lighting windung 8.7 volts (4 amp AC)

Neutral switch v Asaki YNS type

Main switch ... Asaki

Stop lamp switch ... Asaki YS10
Battery: ... - YUASA BST 2-6
Silicon rectifier ... Feyi COZ-H 11

YUASA SZ - 3A

Horn: Imasen SM3 - 6V
Flasher relay Showa 8-9
Fusa rating: 10 amp

Headlight (Koitol - Gvolts  15/15 wartt

Tail light {Imasen] .. s Gvolts  3/10 watt

Speedometer (Nippon Sellu} Meutral light ... Bvolts 3 watt

Meter light 3 Bvolts 1.5 watt

1 General deseription

The flywheal generator fitted to the Yamaha produces an
alternating current and has a centre tapping on the generator
coil as a means of varying the charge rate. When the engine is
running without the lights, only half the generator coil is used
to produce power, which is rectified before being fed into the
battery, The battery then supplies the power for all the ancillary
equipment, ie the horn, neutral light, stop light and flashers,

When the main lights are switched on the full generator coil
is used and altemating current is fed directly to the lights with a
switched connection to the rectifier, This latter arrangement
keeps power supplied to the batwery and avoids blowing the
tail and speedometer bulbs if the headlamp bulb fails when

changing from full to dipped headlamp.

2 Flywheel generator - checking output

As explained in Chapter 3, the output can be checked only
with specialised test equipment of the multi-meter type. If the
generator is suspect, it should be checked by either a Yamaha
agent or an auto-electrical expert.

3 Battery - examination and maintenance

1 Maintenance is normally limited to keeping the electrolyte




Fig. 6.1. Electrical components

1 Battery swirch 17 lgnition coil 25 Spring washer - 2 off

2 Vent pipe 9 Spring washer 18 Coil holder 26 Plug suppressor cap

3 Fuse holder 10 Rectifier 18 Coil holder screw - 2 off 27 Spark plug

4 Fuse 11 Rectifier mounting plate 20 Spring washer - 2 off 28 Srop lamp switch

5 Battory carrier 12 Panhead screw - 2 off 21 Nut- 2 off 29 Stay for stop lamp switch

6 Battery strap 13 Spring washer - 2 aff 22 Spring washer - 2 off 30 WNeutral switch

7 Combined ignition and 14 Panhead screw - 2 off 23 Horn 31 Gasket for neurral switch
lighting switch 15 Nut 24 Screw for horn mounting 32 Wiring harmess

8 Panhead screw for retaining 16 Spring washer - 3 off -2 off 33 Cable grommet

\. J
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9 Flasher bulbs - replacement

1 The moulded plastics cover of the flasher lamp is retained by
two screws. When these screws are removed, the cover can be
removed and the bulb exposad.

2 To release the bulb from its holder, press it inwards, turm to
the left and pull out. Press in the new bulb, turn to the right and
pull downwards so that the stops locate. Refit the cover making
sureé the rubber moulding that surrounds the cover is located
cormectly to exclude water,

10 Hormn - location and adjustment

1 The hom is mounted on a bracket attacned to the bottom
yoke of the forks, immediately behind the front number plate.
2 There is no means of adjusting the horn note.

11 Wiring - layout and inspection

1 The wiring hamess is colourcoded and will correspond with
the accompanying wiring diagrams.

2 Visual inspection will show whether any breaks or frayed
outer coverings are giving rise to short circuits. Another source
of trouble may be the snap connectors, particularly where the
connector has not been pushed home fully in the outer casing.

3 Intermittent short circuits can often be traced to a chafed
wire which passes through or close to a metal compongnt, such as
a frame member, Awvoid tight bends in the wire or situations
where the wire can become trapped or stretched between
casings.

12 lIgnition and lighting switch

1  The same key operated switch is used for ignition and lighting.
This switch is not repairable and if found faulty must be
replaced.

2 New keys are not available so if both keys are lost a new switch
must be fitted.

3 On no account oil the switch or the oil will spread across the
internal contacts and form an affective insulator.

13 Fuse - location and replacemaent

1 A fuse within a moulded plastics case is incorparated in the
electrical system to give protection from a sudden overload,
such as may occur during a short circuit. It is found in close
proximity to the battery, retaingd in metal clips. The fuse is rated
at 10 amps; a plastic bag containing a spare fuse of similar rating
is normally carried in a plastic bag attached to the wiring harness.
2 If a fuse blows, it should not be replaced until a check has
shown whether a short cirocuit has occurred. This will involve
checking the electrical circuit to identify and correct the fault.
If this precaution is not observed, the replacemant fuse, which
may be the only spare, may blow immediately on connection.

3 When a fuse blows whilst the machine is running and no spare
is available a get you home remedy is to remove the blown fuse
and wrap it in silver paper before replacing it in the fuse holder.
The silver paper will restore electrical continuity by bridging the
broken wire within the fuse. This expedient should never be used
if there is evidence of a short circuit or other major alectrical
fault, otherwise more serious damage will be caused. Replace the
‘doctored’ fuse at the earliest possible opportunity to restore
full circuit protection.

14 Stop lamp switch - adjustment

1 All models have a stop lamp switch fitted to operate in

9.2a Makae sure lens sealing gasket is in good order when replac-
ing bulbs

7.4 Tail/stop lamp has twin filament bulb, with offset pins
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conjunction with the resr brake pedal. The switch is located
immediately to the rear of the crankcase, on the right hand side
of the machine. It has a threaded body, permitting a range of
adjustment,

2 If the stop lamp is iate in operating, slacken the locknuts and
turn the body of the lamp in an anticlockwise direction so that
the switch rises from the bracket to which it is attached. When

15 Fault diagnosis - electrical equipment

the adjustment seems near correct, tighten the locknuts and test.
3 if the lamp operates too early, the locknuts should be
slackened and the switch body turned clockwise so that it is
lowered in relstion to the mounting bracket.

4 As a guide, the light should operate after the brake pedal has
been depressed by about 2 em (% inch).

Symptom Reason/s Remedy
Complete electrical failure Blown fuse Check wiring and electrical components for
short circuit before fitting new 10 amp fuse.
Isolated battery Check battery connections, also whether
connections show signs of corrosion.
Dim lights, horn inoperative Discharged battery Recharge battery with battery charger and

Constantly ‘blowing’ bulbs

Vibration, poor earth connection

check whether alternator is giving correct
output.

Check whether bulb holders are secured
correctly. Check earth return or connections
to frame.
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Chapter 7 The FSIE-DX, FS1/DXA,
FS1M (FS1) and FSTIVI/DX (FS1/DX) models

Contents

General description 1 Bleeding the hydraulic system ... s e - B
Front forks (disc brake rnodetsl = e 2 The Autolube lubrication system - general description e B
Front disc (general description) i w B The Autolube lubrication system - adjustment 10
Front disc brake - removing and replacing the dhr.- pads . 8 Foot rests, centre stand and brake pedal (FSIM & FSJM;‘DK
Front disc brake - removal, renovation and replacement of models] ... " O i
the caliper unit ... w B Setting the pomtgap ey (N
Master cylinder - exammaﬂm and renewing suls w0 Other changes in specification, etn: o 13
Hydraulic brake hose and pipe - examination w7

1 General description

1 During March 1975, a restyled version of the original FSI—-E
model became available in the UK, the most noticesble
difference in specification being the fitting of an hydraulically-
operated disc brake to the front wheel. The lower fork legs
were redesigned and strengthened to provide a more robust
assembly that would withstand the increased braking stresses
and 1o accommodate the mounting points for the disc brake
caliper. Because the drum brake used previously had been
dispensed with, it was necessary to find an altemnative take-off
point for the speedometer drive gearbox. It was relocated on
the extreme left-hand side of the front wheel hub, to which tha
drive arrangement was transferred.

2 Other changes in specification included dispensing with the
handlabar-operated choke control and substituted one of the push-
pull type in the top of the carburettor housing. All the electrical
switchgear was regrouped in a single casing around the left-hand
handiebar grip and the ignition/lighting switch was moved to a
new position, adjacent to the speedometer, whene it was more
accessible. Flashing indicator lamps became part of the standard
specification of every machine, as did the single, rear-view
mirror. Slightly flatter handlebars, with a cross-brace, provided
an improved riding position and 1o complete the overall effect, a
new colour scheme and styling helped enhance the general appear-
ance of the machine,

3 For the 1976 season, an additional feature was incorporated
in all the FSIE-DX models - two bolt-on frame tubes that form
front down tubes and convert the spine-type frame into one of
the semi-cradle type. Mounting points for the twin tubes are
formed by attaching a small bracket to the main frame
assembly, immediately to the rear underside of the steering
head, and by using the two cast-in lugs that form an integral
part of the crankcase castings., Further changes in colour
schemes and styling were made at the same time, including
the use of a petrol tank transfer in place of the name panel
attached by two cross-head screws.

4 In April, 1877, the FSI—EA was put on the British market.
The FSI—EA is similar to the FSI—E but incorporates the use
of an AUTOLUBE lubrication system. This simplifies the fuel
supply, as it is no longer necessary to premix oil and petrol.
Instead, straight petrol may be used and the oll added separately

to a different tank. Later in the same year Yamaha brought
out the FSI—E/DX with an Autolube system and renamed it the
FSI-E/DXA.

& Due to legislative changes in 1977, it was no longer
compulsory for mopeds to have pedals, they were now, how-
ever, 1o be restricted to 30 m.p.h. The first of the new restricted
models is the FSIM lor FSI) and the disc brake version of it,
the FSIM/DX (or FSI/DX). Neither of these models have pedals;
both have foot rests in their place. These models are similar to
the pre-restriction FSI—EA and FSI-E/DXA models.

2 Front forks (disc brake models)

1 As mentioned previously, the front fork assembly has been
stiffened up on the disc brake models to withstand the increased
stresses that can be expected from a disc-type front brake. It
was also necessary to redesign the right-hand lower fork leg so
that @ mounting point was provided for the bracket that
retains the front caliper unit.

2 Although internally the forks of the FSIE—-DX models are
very similar to those described in Chapter 4 of this manual,
several minor modifications have been made. The spring seating
has been dispensed with and a different form of spring guide
used, which is much shallower. The oil seal is now preceded
by & circlip and washer. The only other difference is a
restrictor cum bump stop, retained in the bottom of each lower
fork leg. The later disc brake models are also similar and a
diagram of the forks used on the FSI/DX maodel is shown in
Fig.7.1.

3 Front disc brake - ganeral description

1 To keep abreast of current developments and to provide
increased braking efficiency, the FSIE/DX, FSI/DXA, and
FSI/DX models are fitted with an hydraulically-operated front
disc brake of the floating-caliper type. The right-hand side of the
handlebars carries the master cylinder, which forms an integral
part of the front brake lever. The caliper unit is attached 1o
the right-hand fork teg and the disc to the right-handside of the
front wheal hub. The master cylinder is connected 1o the caliper
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by a brake hose and pipe, which contains the hydraulic fluid
necessary to transmit the braking action from the handlebar
lever to the brake caliper.

2 When the front brake lever is depressed, it causes the
master piston to move within the master cylinder, to which it is
linked. As the piston moves in the cylinder, it traps the brake
fluid, causing a pressure build-up which is transmitted to the
calipar unit via the brake hose and pipe that forms the
connecting link. The pressure in the caliper cvlin'der pushes
the piston outwards, forcing the moving pad against the disc,
Further pressure causes the caliper to swing across, and the
disc is gripped with even pressure between the two pads. As the
brake lever is released the caliper seal's elasticity pulls the pads
clear, The pads no longer bear on the disc and the wheel is again
free 1o revolve.

3 The leverage of the brake lever is such that it produces
a force at the master cylinder piston approximately four times
that applied ta the brake lever itself. This is one of the reasons
why a hydraulic braking system is more efficient than the
older and more conventional drum brake type.

1.3 Twin down tubes interconnectsteering head with crankcase
on FSIE/DX model

1.4 Oil is added separately 1o an oil tank 1.5 New restriction sticker found on FSIM and FSIM/DX models

\ / R T )
2.1 The disc brake and strengthened lower fork leg 3.1 Master cylinder and hydraulic fluid reservoir [square type on

later models)
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4 Front disc brake - removing and replacing the disc and pads

1 The brake disc, attached to the right-hand side of the front
wheel ‘hub by four bolts, rarely requires attention. Check for
run out, which may have occurred as the result of crash damage,
and for wear, Run out should not exceed 0.15 mm at any
point and the disc itself must not be permitted to wear below
the limit thickness of 4.6 mm. If these figures are exceeded in
either case, the disc must be renewed.

2 The disc bolts to a disc bracket, which itself bolts to the
right-hand side of the wheel hub. It is necessary to detach the
front wheel from the machine by first placing the maching on
the centre stand 5o that the front wheel is raised clear of the
ground. Slacken the clamp bolt at the base of the lower, left-
hand fork leg and withdraw the split pin from the front wheel
spindle nut; in this case on the right-hand side of the machine.
Disconnect the speedometer drive cable. Slacken and remove
the spindle nut, then withdraw the spindie; the wheel can now
be withdrawn from the forks. It is preferable to insert a wooden
wedge between the brake pads at this stage., to prevent them
from being expelled if the brake lever is inadvertently operated.
Remove the four bolts from the inner edge of the brake disc
and remove the disc. Note that sach baolt is fitted with a lock

Fig.7.1 Front forks (FSI—DX modal)
Front fork assembly
Lower fork leg - left-hand
Lower fork leg - right-hand
0il seal - 2 off

Clip - 2 off

Inner tube - 2 off

Front fork spring - 2 off
Front fork piston ring - 2 off
Damper tube - 2 off

10 Spring guide - 2 off

11 Fork spring - 2 off

12 Gaiter - 2 off

13 Spring upper seat - 2 off
14 Outer cover - 2 off

15 Gasket - 2 off

16 Cover under guide - 2 off
17 Gaskert - 2 off

18 Washer - 2 off

19 Bolt - 2 off

20 Under bracket assembly
21 Bolt - 2 off

22 Cable holder

23 Drain plug - 2 off

24 Drain plug gasket - 2 off
25 Gasket - 2 off

26 Bolt- 2 off

27 Uppar left fork cover

28 Upper right fork cover

W00~ O B G b =

washer, which must not be omitted during reassembly.

3 To remove the brake pads, first unscrew the cross-head
screw that retains the outer pad, then withdraw the pad and
its support, followed by the inner pad. Provided care is used,
they can be prised out of position with a screwdriver.

4 The pads are moulded from a special resin impregnaoted
asbestos compound and if renewal is necessary, only the correct
replacement should be fitted. Each pad has a red line painted
around the periphery, which represents the weer limit, On no
account should the pad be allowed to wear beyond. It is
preferable to remove the front wheel before the pads can be
removed although the caliper mounting bolts can be slackened
s0 that the unit can be swung clear of the disc as an alternative.
Do not apply the brake in an attempt to displace the pads. If
the actuating piston moves beyond its normal limit of travel
air will be admitted to the hydraulic system, necessitating &
complete bleeding of the system when reassembly is completed.
5 Reassembly is accomplished by reversing the procedure used
for dismantling. Make sure that the brake pads are correctly
located in the caliper, that the projections from the left-hand side
of the hub engage with the speedometer drive gearbox recesses
and that the front wheel revolves quite freely when reassembly is
complete. Always check the brake action before taking the
machine on the road.
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4.3a Remove the fixing screw ...

4. 3c ... to release fixed pad

& Front disc brake - removal, renovation and replacement of
the caliper unit

1 Before the caliper assembly can be removed from the right-
hand fork leg, it is first necessary to drain off the hydraulic
fluid. Disconnect the brake pipe at the wunion connection it
makes with the caliper unit and allow the fluid to drain into a
clean container. It is preferable to keep the front brake lever
applied throughout this operation, to prevent the fluid from
leaking out of the reservoir. A thick rubber band cut from a
saction of inner tube will suffice, if it is wrapped tightly around
the lever and the handlebars. Cover the end of the pipe with a
polythene bag, after the fluid has drained, to keep it clean.

2 Note that brake fluid is an extremely efficient paint stripper.
Take care to keep it away from any paintwork on the maching
or from any clear plastic, such as that sometimes used for
instrument glasses,

4.3b ... and plate ...

3 When the fluid has drained off, remove the caliper mounting
bolts and nuts, then rotate the caliper unit upwards and lift it
away from the disc and the machine, The brake pads can now
be removed, using the procedure described in the preceding
Section (paragraph 3).

4 Unscrew the two caliper retaining bolts and remove the
caliper unit from the fork leg to which it is attached.

5 Remove the ring that retains the rubber boot, the boot itself
and the two blind plugs in the side of the unit, which can be
prised out with a screwdriver. Remove the small circlips, then
withdraw the two pins that retain the inner end of the caliper
support bracket. They are threaded internally and can be with-
drawn with a pair of pliers if a 5 mm screw is inserted into the
threaded portion, Remove the support bracket and the anti-
rattie spring.

6 To displace the piston, apply a blast of compressed air
through the brake fluid inlet, Take care to catch the piston as it
emerges fram its bore - if dropped or prised out of position wrtll.
a screwdriver, it may be damaged irreparably and will have to be
replaced. Remove the piston seal and dust seal from the caliper
bady.

7 The parts removed should be cleaneéd thoroughly, using only
brake fluid as the liquid. Petrol, oil or paraffin will cause the
various seals to swell and degrade, and should not be used under
any circumstances. When the various parts have been cleaned,
they should be stored in polythene bags until reassembly 5o that
they are kept dust free.

8 The piston should be carefully examined for scratches,
score marks, and other such imperfections. If any are found
the piston should be replaced, otherwise, air or hydraulic
fluid leakage will occur which will impair braking efficiency.
With regard to the wvarious saals, it is advisable to renew
them irrespective of their appearence. It is a small price
to pay against the risk of a sudden complete front brake
failure. It is standard Yamaha practice to renew the seals
every two years, even if no braking problems have occurred,

9 Reassemble under clinically clean conditions, by reversing the
dismantling procedure, Renew the caliper unit bolts a8 a
safety precaution, even if they appear undamaged. Reconnect
the hydraulic fluid pipe and make sure the wunion has been
tightened fully, Belore the brake can be used, the whole
systern must be bled of asir, by following the procedure
described in Section B of this Chapter,




.

5.5a Pull out plugs 5.5b ... and remove circlips

Iy i

ir 5.5¢ Bolts can be pulled out using pliers... 5.5d ... freeing the bracket ...

65.5¢ ... and spring 6.6a Piston can be displaced with air jet
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Fig.7.2 Front disc brake caliper (FSI—DX modal)
Braka disc

Lock washer

Bolt

Caliper assembly

Pad lining assembly
Caliper piston set
Bleed screw assembly
Pad support

Screw

10 Spring washer

11 Caliper boot assambly
12 Bolt

13 Spring washer
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5.8b Remove piston and dust seal

6 Master cylinder - examination and renewing seals

1 The master cylinder and hydraulic fluid reservoir take the
form of a combined unit mounted on the right-hand side of the
handlebars, to which the front brake lever is attached.

2 Before the master cylinder unit can be removed and dis-
mantled, the system must be drained. Place @ clean container
below the brake caliper unit and attach a plastic tube from the
bieed screw of the caliper unit 1o the container. Open the bleed
screw one complete tum and drain the system by operating
the brake lever until the master cylinder reservoir is empty.
Close the bleed screw and remove the tube.

3 Before dismantling the master cylinder, it is essential that a
clean working area is availasble on which the various com-
ponents parts can be laid out. Use a sheot of white paper, so
that none of the smaller parts can be overiooked.

4 Disconnect the stop lamp switch and front brake lever, taking
care not to misplace the brake lever retum spring. The stop
lamp switch is attached to the bolt that acts as the brake lever
pivot. Remove the split pin and castellated nut and take off
the switch. Remove the brake hose by unscrewing the banjo
union bolt. Take the master cylinder away from the handlebars.
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Check that all fluid has drained from the reservoir, by taking
off the reservoir cap and the diaphragm below.

6 Withdraw the rubber boot that protects the end of the
mastar cylinder and remove the snap ring that holds the piston
assembly in position, using a pair of circlip pliers. The piston
assembly can now be drawn out, and the spring below it.

6 To dismantle the piston assembly, remove the 'E’ clip at the
far end and then the cylinder cup retainer. The cylinder cup can
then be detached.

7 Examine the piston and the cylinder cup very carefully. If
either is scratched or has the working surface impaired in any
other way, it must be renewed without question. Reject the
various saals, irrespective of their condition, and fit new ones in
their place. It often helps to soften them a little before they are
fitted by immersing them in a container of clean brake fluid.

8 When reassembling, follow the dismantling procedure in
mevarse, but take great care that none of the component parts
are scratched or damaged in any way. Use brake fluid as the
lubricant whilst reassembling. When assembly is complete, re-
connect the brake fiuid pipe and tighten the banjo union bolt
1o the recommended setting. Add about 30 cc of brake fluid 1o
the reservoir and bleed the system of air by following the
procedure described in Section B of this Chapter.

6.4b Undo banjo union 6.5a Pull off rubber

L

ass®

‘9

e

o8

6.5b Press piston down 1o remove circlips B6.5c Withdraw piston ...

Ll -]
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1 6.5d ... and spring assembly 6.7 Examine compaonents 1or wear

Fig.7.3 Master cylinder and front brake hose (FSI—DX model)
1 Master cylinder assembly
2 Master cylinder kit
3 Reservoir diaphragm
4 Reservoir gasket
5 Reservoir cap assembly
6 Screw -4 off
7 Master cylinder bracket
8 Bolt
Washer
10 Bolt
11 Washer
12 Master cylinder cover
13 Brake hoss
14 Brake hose bracket
16 Screw
16 Spring washer
i 17 Brake hose holder
18 Bolt
19 Spring washer
20 Rubber brake hose collar
21 Brake cable
22 Plug

L]
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7 Hydraulic brake hose and pipe - examination

1 An external brake hose and pipe is used to transmit the
hydraulic pressure to the caliper unit when the front brake is
applied. The brake hase is of the flexible type, fitted with an
armoured surround, |t is capable of withstanding pressures up to
350 kg/cm2, The brake pipe attached to it is made from
double steel tubing, zinc plated to give better corrosion
resistanca,

2 When the brake assembly is being overhauled, check the
condition of both the hose and the pipe for signs of laakage or
scuffing. The union connections at either end must also be in
good condition, with no stripped threads or damaged sealing
washars,

8 Bleeding the hydraulic system

1 As mentioned earlier, brake action is impaired or even
rendered inoperative it air is introduced into the hydraulic
system. This can occur if the seals leak, the reservoir is allowed
ta run dry or if the system is drained prior to the dismantling of
any component part of the system. Even when the system is
refilled with hydraulic fluid air pockets will remain and because
air will compress, the hydraulic action is lost.

2 Check the fluid content of the reservoir and fill almost to the
top. Remember that hydraulic brake fluid is an excellent paint
stripper, so beware of spillage, especially near the petrol tank.

3 Place a clean glass jar below the brake caliper unit and attach
a clear plastic wbe from the caliper bleed screw to the container,
Place some clean hydraulic fluid in the container so that the
pipe is always immersed below the surface of the fluid,

4 Unscrew the bleed screw one complete turn and pump the
handlebar lever slowly. As the fluid is ejected from the bleed
screw the level in the reservoir will fall. Take care that the level
does not drop too low whilst the operation continues, other-
wise air will re-enter the system, necessitating a fresh start,

5 Continue the pumping action with the lever until no further
air bubbles emerge from the end of the plastic pipe. Hold the
brake lever against the handlebars and tighten the caliper bleed
screw. Remove the plastic tube after the bleed screw is closed,

Fig.7.4 Bleeding the front disc brake

6 Check the brake action for sponginess, which usually denotes
there is still air in the system, If the action is spangy, continue
the bleeding operation in the same manner, until all traces of air
are removed.

7 Bring the reservoir up to the correct level of fluid within
¥% inch of the top of the reservoir) and replace the diaphragm
seal and cap. Check the entire system for leaks. FRecheck the
brake action,

8 Note that fiuid from the container placed below the brake
caliper unit whilst the system is bled, should not be re-used.

9 The Autolube lubrication system - general description

1 The incorporetion of the Autolube lubrication system in
Yamaha's design for the April ‘77 version of the FSI—E (i.e. the
FSI—EA) eliminates many of the disadvantages of the old pre-
mixing system, and also furthers the potential efficiency, per-
formance, and durability of the 2-stroke engine.

2 The oil pump is driven by the engine through a reduction
gear, and connected by the twist grip. The oil pump auto-
matically regulates the volume of lubricating oil according
to both engine speed and throttle opening, pumping a proper
amount of oil 1o the engine under all operating conditions. As
the Autolube system supplies the engine with oll in the precise
amount it needs, oil consumption is reduced, because less oil is
being burnt up and wasted. From this it follows that the
Autolube system will contribute to less carbon build up and
less exhaust smoke being emitted. The whole system helps to
ensure the more efficient lubrication of the engine. Running the
bike becomes simpler as the rider no longer has to worry sbout
mixing the correct ail to petrol ratio,

g
L

K2
Fig.7.5 Oil tank ( Autolube models)
Oil tank assembly 8 Hinge
Level gauge lens 9 Screw - 2 off

10 Washer - 2 off
11 Oil hose - 2 off
12 Hose clip

13 Tank holder

Level gauge gasket
Level gauge reflector
Oil tank cap assembly
Cap gasket

Locating rubber - 2 off

= B b -



9.2a Oil pump drive pinion

8.2¢ ... to the injection nozzie

9.2e Qil pump is positioned over the worm shaft

9.2d Worm shaft
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10 The Autolube lubrication system - adjustment

Bleading the system

1 This must be carried out whenevar the Autolube tank has
been allowed to run dry, or any part of the system has been
disconnected, as well as when setting up @ new maching out of
the crate.

2 To bleed the pump housing snd/or oil pipe firstly fill the
tank with 2-stroke oil, then remove the pump cover and the
bleed screw. Let the oil run out until all the air bubbles
disappear. When there are no more bubbles tighten the bleed
scraw and install the pump cover. Check the bleed screw
gasket, and if damaged, replace it with a new one,

3 The pump distributor sndf/or delivery pipe can be bled by
starting the engine and pulling the pump wire all the way out 1o
set the pump stroke to a maximum, then kseping the engine
running at about 2000 rpm. for two minutes or so to clear all
the air out of the system.

Minimum pump stroke check and adjustment

4 This is not generally required, However, If an excess amount
of oil is being used or worse still if the engine has seized, this
may be as a result of an incorrect minimum pump stroke.
Should it require adjustment, first remove the pump cover and
start the engine. Whilst running the engine at idle spead,
observe the pump adjustment plate carefully. Stop the engine
immediately the sdjustment plate moves to its outermost limit.
Measure the gap with a feeler gauge. The minimum pump stroke
should be from 0.20 - 0.25 mm measured between the raised
boss on the pump adjusting pulley and the adjustment plate. To
make any adjustments, remove the locknut above the plate in
the centre of the pulley and lift off tha plate. If the clearance
was too small, place an appropriate number of 0.1 mm (0.004 in)
shims below the plate before replacing the plate and locknut. If
the clearance was too great, remove an appropriate number of
shims before replacing the plate and locknut. Always recheck
the gap after replacing the plate and tightening down the
locknut. Adjust the throttle cable so that when the throttie is

Fig.7.6 Oil pump/Autolube system
Pump case gasket
Washer

Worm shaft

Dowel pin

Worm shaft outer casing
Oil seal

Washar

Drive gear

Washer

10 Circlip

11 Screw

12 Oil pump assembly
13 Shim

14 Adjusting plate

15 Spring washer

16 Nut

17 Screw

18 Gasket

19 Ball bearing

20 Spring

21 Nozzle

22 Clip

23 Pipe

24 Clip

25 Banjo union

26 Gasket

27 Banjo union bolt
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fully closed there is between 0.5 and 1 mm free ploy. The
adjuster is located on the top of the outer cover.

Pump cable adjustment

5 Slowly open the throttle until the wop of the stamped
marked circle comes into contact with the top of the main
bare. If they are not aligned, screw the adjuster in or out as
NeCessary .

11 Cantra stand, foot rests and brake pedal (FSIM and FSIM/DX
madels)

1 The new restncted models no longer have pedals. Instead,
they have fixed foot rests. If anything these make procedures
simpler as they are very easy to remove (see Fig.7.7).

- R 1
10.2 Remave pump cover and bleed screw
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10.3 Artach cable 10 the pulley wheel

10.5 Top of stamped marked circle coming into line with top of
intake bore

12 Setting the points gap

1 In the cese of the FSIM (FSI) and the FSIM/DX (FSI/DX)
models, two methods may be used. Either the traditional
manner using a feeler gauge as explained in Chapter 3.4, or (with
the FSIM and FSIM/DX modelsl by setting the angle of dwell
using the static pointer on the generator stator and the two
stamped marks on the flywheel rotor. The following method is
much more accurate than the feeler gauge method, and is to
be preferred.

2 Firstly rotate the flywheel rotor in the direction indicated
by the stamp-marked arrow until the first of the marks is
aligned with the pointer. At this instant the contact breaker
points will begin to move apart. Continue to rotate the flywhesl
rotor and when the next mark is aligned with the pointer the
contact breaker points should just have made contact with sach
other.

3 Tocheck this, either a multimeter, or, if one is not available, a
simple battery and bulb set up may be usad. Connect one aend
to the black lead which runs to the contact breaker points and
the other to an earth point on the machine. Again, rotate the
fiywheel rotor. When the first mark is aligned with the pointer

10.4 Align third mark on pulley wheel with centre of bolt on
plunger

IS, »

11.1 Bolts which retain footrests

the reading on the multimeter should immediately cease lor
the bulb should go out). Continue to rotate the flywhes! until
the next mark is aligned. The multimeter should then give
8 resding lor the bulb should immediately light). If this
happens the points gap is correct. If it does not, the following
action should be taken to correct it. If a reading is given (or
the bulb lights) after the first mark but ceases (or goes out)
before the second, make the gap larger and vice-versa. When
the adjustment has been made, tighten everything and then re-
check.

13 Other changes in specification, etc

1 All models having a front wheel disc brake are fitted with a
2.80 inch section tyre rather than a 2.25 inch tyre used
previously,

2 An NGK B—6HS sparking plug is fitted as standard to some
FSIE/DX models and an NGK B—7HS to the FSIM and
FSIM/DX models (FSI and FSI/DX respectively).

3 The carburettor settings remain unaltered, apart from the
substitution of an E4 needle jet in place of the original. There is
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also a manually operated choke on the later models. The car-
burettor, although basically the same, appears slightly different
{see Fig.7.8) on the FSIM and FSIM/DX, though this does not
alter any of the afore-mentioned procedures (as in Chaptar 2).

4 There are some slight changes in the exhaust system. Again,
they do not call for any changes in working procedure.

5 Alternative batteries of either GS or FB manufacture are
sometimes fitted, These have the type number 6N4A—4D,

6 On all the later models the ignition/lighting switch is
mounted adjacent to the speedometer making it more accessible.
The switches mounted on the handiebars of the FSIE/DX models
are all on the left-hand side; however, on the FSIM and FSIM/DX
models the indicator switch is found on the right-hand side
whilst the hom and headlamp highflow beam swiiches are on
the left-hand side.

7 The 6 volt double filament bulb for the headlamp has now
been uprated to & wattage of 18/18 in the FSIE/DX model, and
for the FSIM and FSIM/DX models to 7v 18/18. The tail/stop
lamp bulb, also of the double filament type, has been uprated
to a wattage of 53/17 on the FSIE/DX model. The later

FSIM and FSIM/DX models have a slightly different type of
stop/tail lamp but the procedure for inspecting the inside of
the case or for changing the bulb remains similar to that
described in Chapter 6, and should cause no undue problems.
The bulb used in this new type of stop/tail lamp is rated at
6v 10w instead of the FSIE/DX Bv 5/21w bulb. Similarly, the
indicator covers areé also of @ slightly different type on the
FSIM and FSIM/DX models, and the bulb used in these is
Bv 10w instead of the FSIE/DX model's By Bw. The brake light
switch i housed in the rear swinging arm assembly and is
operated by a clip attached to the brake pedal,

B The rear brake drum on these later models is fitted with a
rubber inspection plug. When the plug is removed, the breke
linings can be inspected to determine the amount of wear.

9 Apart from the above changes there are a number of other
small changes, particularly in styling, such as the speedometer
which is no longer chrome finished but has a plastic cover
instead.

10 Cluteh cable adjustments are slightly altered but only due
to the redesigned case,

7

N

Fig.7.7 Centre stand, footrests
and brake pedal

Centre stand

Centre stand shaft

Brake pedal

Circlip

Centre stand link arm

Tension spring

Brake rod

Tansion spring

Split pin

10 Washer

11 Compression spring

12 Pin

13 Nut

14 Footrest

15 Footrest rubber - 2 off

16 Bolt

17 Spring washer
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Fig.7.8 Carburettor
Carburettor assembly
MNeadle jet

Main jet

Float

Float chamber gasket
'O ring

Float chamber gasket
Scraw

Float valve seating

10 Air adjustmeant screw
11 Spring

12 Pilot jet

13 Needle

14 Split pin

16 Throttle slide rod

16 Throttle valve (slida)
17 Needle clip

1B Spring seating

19 Throttle valve return spring
20 Throttle stop spring
21 Throttle stop screw
22 Mixing chamber top
23 Mixing chamber cap
24 Cable adjustment nut
25 Cable adjustment screw
26 Choke plunger

27 Spring

2B Housing nut

29 Clip

30 Boot

31 Knob

32 Split pin

33 Pinch bolt

34 Nut

| 35 Petrol pipe

36 Vent tube
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Fig.7.9 Two marks and static pointer used to set dwell angle  12.2a First mark aligned with static pointer - points begin to
open




12.2b Second mark aligned with static pointer - points should just 13.4a ena ot exhaust pipe showing nut which retains silencer on
be making contact with each other FSIM and FSIM/DX models

™ ¢
13.4b FSIM and FSIM/DX silencer 13.6a lgnition/lighting switch adjacent to speedometer

13.6b Handlebar switches, FSIE/DX model 13.6c Right-hand handlebar indicator switch, FSIM & FSIM/DX
models




\

13.6d Left-hand handlebar highflow beam and horn FSIM & 13.7a Slight change in stop/tail lamp profile, FSIM and FSIM/DX
FSIM/DX models models

L

13.7b Brake light switch housed in the rear swinging arm ... 13.7¢ ... and operated by a clip attached to the brake pedal

13.8 Inspection cover for rear brake linings 13.9 New case for the speedometer
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Fig. 7.10 Exhaust system
Exhaust pipe

Ring nut

Exhaust gasket
Silencer nut
Silencer joint gasket
Silencer assembly
Silencer

Spring washer

MNut

10 Spring washer

11 Nut

12 Centre stand stop
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Metric conversion tables
Millimetres to Inches to
Inches Millimetres

Inches Decimals Millimetres mm Inches Inches mm
1/64 0.015625 0.3969 0.01 0.00039 0.001 0.0254
1/32 0.03125 0.7937 0.02 0.00079 0.002 0.0508
3/64 0.046875 1.1906 0.03 0.00118 0.003 0.0762
1/16 0.0625 1.5875 0.04 0.00157 0.004 0.1016
5/64 0.078125 1.9844 0.05 0.00197 0.005 0.1270
3/32 0.09375 2.3812 0.06 0.00236 0.006 0.1524
7/64 0.109375 2.7781 0.07 0.00276 0.007 0.1778
1/8 0.125 3.1750 0.08 0.00315 0.008 0.2032
9/64 0.140625 3.5719 0.09 0.00354 0.009 0.2286
5/32 0.15625 3.9687 0.1 0.00394 0.01 0.254
11/64 0.171875 4.3656 0.2 0.00787 0.02 0.508
3/16 0.187% 4,7625 0.3 0.01181 0.03 0.762
13/64 0.203125 5.1594 0.4 0.01575 0.04 1.016
7/32 0.21875 5.5562 0.5 0.01969 0.05 1.270
15/64 0.234375 5.9531 06 0.02362 0.06 1.524
1/4 0.25 6.3500 0.7 0.02756 0.07 1.778
17/64 0.265625 6.7469 08 0.03150 0.08 2.032
9/32 0.2812% 7.1437 09 0.03543 0.09 2.286
19/64 0.296875 7.5406 1 0.03937 0.1 2.54
5/16 0.3125 7.9375 2 0.07874 0.2 5.08
21/64 0.328125 B.3344 3 0.11811 0.3 1.62
11/32 0.34375 8.7312 4 0.15748 0.4 10.16
23/64 0.359375 9.1281 5 0.19685 0.5 12.70
3/8 0.375 8.6250 6 0.23622 0.6 15.24
25/64 0.390625 9.9218 7 0.27559 0.7 17.78
13/32 0.40625 10.3187 8 0.31496 0.8 20.32
27/64 0.421875 10.7156 a 0.35433 0.9 22.86
7116 0.4375 11.11256 10 0.39370 1 25.4
29/64 0.453125 11.5094 1 0.43307 2 50.8
15/32 0.46875 11.9062 12 0.47244 3 716.2
31/64 0.484375 12.3031 13 0.51181 4 101.6
1/2 0.5 12.7000 14 0.55118 5 127.0
33/64 0.515625 13.0969 15 0.59055 6 152.4
17/32 0.53125 13.4837 16 0.62992 7 177.8
35/64 0.546875 13.8906 17 0.66929 8 203.2
9/16 0.5625 14,2875 18 0.70866 g9 2286
37/64 0578125 14.6844 19 0.74803 10 254.0
19/32 0.58375 15.0812 20 0.78740 " 279.4

| 39/64 0.6093756 15.4781 21 0.82677 12 304.8

: 5/8 0.625 15.8750 22 0.86614 13 330.2
41/64 0.640625 16.2719 23 0.90551 14 355.6
21/32 0.65625 16.6687 24 0.94488 15 381.0
43/64 0.871875 17.0656 25 0.98425 16 406.4
11/16 0.6875 17.4625 26 1.02362 17 431.8
45/64 0.703125 17.8594 27 1.06299 18 457.2
23/32 0.71875 18.2562 28 1.10236 19 4826
47/64 0.734375 18.65621 29 1.14173 20 508.0
3/4 0.75 19.0500 30 1.18110 2 533.4
49/64 0.765625 19.4469 N 1.22047 22 558.8
25/32 0.78125 19.8437 32 1.250984 23 584.2
51/64 0.796875 20.2406 33 1.29921 24 609.6
13/16 0.8125 20.6375 34 1.33858 25 635.0
53/64 0.828125 21.0344 as 1.37795 26 660.4
27/32 0.84375 21.4312 36 141732 27 685.8
55/64 0.859375 218281 37 1.4567 28 711.2
7/8 0.875 22.2250 38 1.4961 29 736.6
57/64 0.890625 226219 39 1.5354 30 762.0
29/32 0.90625 23.0187 40 1.5748 N 787.4
59/64 0.921875 23.4156 41 1.6142 32 8128
16/16 0.9375 23.8125 42 1.66356 33 838.2
61/64 0.953125 24.2094 43 1.6929 34 863.6
31/32 0.96875 24 6062 44 1.7323 35 889.0
63/64 0.984375 25.0031 45 1.7717 36 9144
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1 Imperial gallon = B Imp pints = 1,16 US gallons = 277.42 cu in = 4.5459 litres
1 US gallon = 4 US quarts = 0.862 imp gallon = 231 cu in = 3.785 litres

1 Litre = 0.2199 Imp gallon = 0.2642 US galion = 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 5 3.11

6 9.66 6 3.73

7 11.27 7 4.35

8 12.88 8 497

g 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 49.71

20 144.84 90 56.92

100 160.93 100 62.14
ibfftto Kgfm Kgfmtolbfft Ib #/in2 : Kg tlem?2 Ka f/em? : Ib /in?
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 21.690 3 0.21 3 42,67
4 0.553 4 28932 4 0.28 4 56.89
5 0.691 5 36.165 6 0.35 5 71.12
[ 0.829 6 43.398 [ 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
a 1.244 9 65.007 9 0.63 9 128.00
10 1.38. 10 72.330 10 0.70 10 142.23
20 2.765 20 144,660 20 1.41 20 284.47
30 4,147 30 216990 30 2.11 30 426.70
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Models covered by this manual

Yamaha FSI-E 49cc. November 1972 — April 1877
Yamaha FSI-E/DX 49cc. May 1975 = April 1977
Yamaha FSI-EA 4Y9¢ April 1977 — July 1977

aha FSI-E/DXA sc.  April 1977 = July 1977

aha FSIM August 1977 — October 1980

aha FSIM/D X 49cc. August 1977 1980

Get to know your motorcycie
a little better

The clear, step-by-step illustrated instructions cover the dismantling.
inspection, repair and refitting of the engine, clutch and gearbox, cooling
system (where fitted), fuel and lubrication systems, ignition and exhaust

systems, frame and forks, wheels, brakes and tyres, and the electrical
system. Routine maintenance, complete specifications and detailed fault
diagnosis procedures are also included. Only Haynes completely sirip and

rebuild the motorcycle on which each manual is based.

Saving you money from
start to finish

Whether you just want to change your oil, replace your plugs. carry out a
top ‘end overhaul or rebuild your gearbox, the Haynes manual will show
you how and can help save substantial amounts
on servicing and repair bills

Helping you make things go
a little further

A Haynes manual can help you stretch your motorcycling budget that little
bit further in other ways too. Regular maintenance and servicing will
mean that your motorcycle is safer to ride whilst giving you more of those
precious mpg. What's more, a motorcycle that is well looked after will
hold its price better and last a lot longer.
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