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Foreword
This Repair Manual explains the most important work procedures for the main components of the MZ
1000S. It is intended mainly for MZ workshops with complete equipment, and trained and qualified
personnel, and for persons with a technical understanding of mechanical concepts and procedures.
Required general and special tools must be available. All indications and descriptions refer to a motorcycle
as delivered by the factory. Work on accessories and their mounting are not covered here. Repairs and
maintenance work should only be performed with sufficient knowledge and experience and not based on
this manual alone.
We are not liable for damages due to:
•
•
•
•

unauthorized technical modifications
installation of parts which are not original replacement parts or accessories
installation of accessories not intended for the specific model
improper repair work on MZ vehicles!

These Repair Instructions contain various hazard warnings, important information and tips.
Please pay careful attention to this information to avoid the risk of injury during maintenance and repair
work. Repair or maintenance work not performed in good workmanship may lead to hazards to the lives
and health of drivers, passengers, or other road users, or may cause damage to the vehicle. In addition,
please note that the hazard warnings, important information and tips are not exhaustive. It would be impossible to warn against all possible hazards and consequences which can result from failure to follow these
instructions.
We are constantly working on the further development of our vehicles. For this reason, we reserve the right
to make changes in the interests of technical progress (equipment, shape, technology, etc.). This excludes
any obligation to make such modifications to products manufactured at an earlier date.
This repair manual is based on the most recent information available at the time of publishing. Therefore,
no claims may be made regarding the information, diagrams and descriptions in this Repair Instructions.
The illustrations also do not necessarily perfectly depict the vehicle to be repaired.
This repair manual is protected by copyright. Any reproduction and/or alternate use of the contents is
prohibited. No storage or use in retrieval systems, optical or electronic data media, inclusion in online
services, reprint, reproduction, or translation shall be allowed neither in total nor in part unless a prior
written authorization is granted expressly by MZ Motorrad- und Zweiradwerk GmbH.
MZ Motorrad- und Zweiradwerk GmbH reserves all rights under the Copyright Act.
Press date:
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Notes on safety and warnings

1.1

Explanations regarding safety and warning notices
The notes on safety and warnings included in this owner´s manual are marked as shown below.
Please pay special attention to these instructions and statements!
Each safety or warning notice indicates:

.

•

what kind of danger is at hand

•

what may happen

•

what you can do to avoid or reduce the risk of injury or damage to equipment

DANGER!
Immediate danger!
There is an immediate hazard which may cause
serious injury or death unless the corresponding
precautionary measures are taken.

WARNING!
Dangerous situation!
Possible danger which may cause serious injury to
persons or death!

CAUTION!
Possible danger!
Possible danger or risky handling of the vehicle which
may cause injury to persons or damage to property!
ENVIRONMENT!
Possible dangers for the environment and information
on how to prevent them.

Tightening torque:
Special tightening torques to be observed.
Indication in Nm.

Note:
Useful supplemental information or user tips.

4
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Symbols Used

1.2

Symbols Used
Symbols used and their meaning:

Warning against risks when handling batteries

Warning against hazardous voltage

Warning against crushing (e.g. by the driving chain)

Warning against crushing

Warning against corrosive liquids

Warning against inflammable material

Warning against hot surfaces

Warning against explosive material
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Basic safety or warning notices

1.3

Basic safety or warning notices
WARNING!
Errors can endanger the life or the health of the vehicle operator and
other persons in traffic!
Be sure to observe the following instructions and notices when carrying
out any work.
The descriptions for every maintenance activity include additional safety
and warning notices which should be observed before starting the work.

1.3.1

Danger to life and limb!
There is a danger to life or a risk of serious injury unless the following
instructions are observed:

6

•

Work safely and with your full attention!

•

Follow the procedures described in the manual!

•

Only operate engines in a well ventilated work area and for no longer
than necessary!

•

Tighten all components applying the specified tightening torque!

•

Use only original replacement parts and accessories from MZ Motorrad- und Zweiradwerk GmbH!

•

Observe the BGR 157 safety rules of the Professional Association of Vehicle Maintenance,
Workshop Ordinance ZH1/525 and the general regulations as per BGV A1.

•

Persons wearing pacemakers should keep away from ignition circuits and/or diagnostic devices. The
ignition system or the diagnostic unit may interfere with the normal functioning of such pacemakers,
thus leading to injury or even death.

•

Reduced braking performance cause the risk of accident! Brake fluid is hygroscopic, i.e., it absorbs
humidity from the environment. Absorbed humidity will lead to a considerable lowering of the boiling
point (formation of vapour bubbles), and thus reduce braking action or cause danger during driving.
Do not use grease on mineral oil basis! Damage caused by using grease on mineral oil basis may reduce braking action and thus cause an accident.

•

Risk of accident! Whenever it is involved in an accident or in a crash, the motorcycle needs to be
brought to an authorized MZ dealer for checking or repair. Every accident may cause damage which
may lead to another accident with consequent injury or death unless such damage is repaired properly.
The frame must not be modified. Any modification such as welding or drilling may weaken this part,
and lead to accidents.

•

After every work on the brake system and before the vehicle is used again, be sure to clean the brake
discs and remove any grease or other substances which may reduce braking action. Use brake cleaner for this purpose.
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Basic safety or warning notices
1.3.2

Risks of injury and health hazards
There is a risk of injury and a health hazard unless the following instructions are observed:

1.3.3

•

Component parts may be repaired only by specialist personnel. Repairs carried out by untrained personnel may present a safety risk, and cause a risk of injury.

•

Be sure to avoid every risk of eye injury! Always wear protection for eyes, face, and ears when using
compressed air. Always were eye protection when working with a hammer or a high-pressure cleaner,
and when there is a risk due to projected particles, splashing, or spatter.

•

Secure the vehicle against tipping or rolling away! Use an assembly stand whenever possible. Make
certain that the lifting device has a sufficient lifting capacity, and is equipped with safety devices.
Use additional safety props when working on the motorcycle.

•

Contact with pressurized and hot oil or coolant may cause skin scalding or burns. Never open the cooler cap or the oil filler plug while the engine is hot. Coolant and engine oil are also hot and pressurized
when the engine is hot.

•

Avoid frequent or long contact with any oil, and especially with used oil. These fluids may cause
skin drying, irritation, and skin inflammation. In addition, used oil contains potentially toxic substances
which may lead to cancer. Wear protective clothing (gloves and safety goggles).
Avoid contact with skin.

•

Use blocker creams (apply cream before starting work) to protect your skin against the effects of oil
and grease, and to make the removal of these substances easier after work.

•

Open wounds and cuts need to be treated medically without delay (first-aid equipment).

•

Wash with water and soap, and make sure that all oil is removed (skin cleaner
and nail brushes are helpful). Preparations containing lanolin replace any natural skin oil lost.

•

Do not use petrol or gas, petroleum, thinners or solvents to clean your skin.

•

Consult a doctor without delay whenever a skin problem occurs.

•

Degrease all component parts before handling if possible.

•

Do not put oily cleaning rags in your pocket. Overalls need to be cleaned on a regular basis. Clothing
and footwear impregnated with oil should be disposed off.

•

Do not leave any tools, lifting devices, spilled oil, etc. in a condition which may lead to hazards. Always
work in a clean environment, and put away the tools after the end of your work.

Damages of the equipment
Material damage may be caused unless the following instructions are observed:
•

Protect any open bearing surfaces, sealing surfaces, or screw threads against damage.

•

Replace brake fluid in accordance with the specified maintenance intervals. Use only brake fluid according to specification DOT 4. Other grades do not have the required chemical properties, and may
lead to rubber seal corrosion. Always use new brake fluid from a closed container. Do not mix different
grades/brands.

•

Be sure that no brake fluid or battery fluid is spilled onto the frame or onto any attachments as these
fluids will damage paint or plastic surfaces. Wash off any spilled fluid immediately using water.

•

Do not use grease on mineral oil basis! Parts of the brake system or areas which may come in touch
with this, may damage the hydraulic seals of brake callipers and master cylinders.

•

Use only approved antifreeze agents.
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Basic safety or warning notices
1.3.4

How to handle electricity and electrical components
The following instructions are given to ensure your personal safety, and avoid damage
to the motorcycle’s
electrical and electronic components.
Work on the electrical system may be hazardous unless the following
instructions are observed:

1.3.5

•

Current surges may occur and damage electrical components when a connection is disconnected
while it is still energized!
Switch off the entire electric system (ignition), and disconnect the battery before carrying out any work
on electrical connections or terminals (e.g., when replacing defective component parts).

•

Always disconnect the ground cable (black cable) of the
battery first to prevent damage to electrical components. Then, disconnect the positive lead (red). Secure disconnected cables. Do not touch any connections with oily hands when replacing component
parts. When reconnecting the battery, first connect the positive lead (red), and then the ground cable
(black). All plug-and-socket connectors must fully lock in place.

•

Always use insulated pliers for work on electrical connections or terminals.
Use caution when measuring voltage at the coil terminals while the engine is running.
Voltage spikes may occur here.

•

Before connecting/disconnecting test devices, make certain that all parts are dry and free of oil. Check
to be sure that the test devices are working well, and that both the cables and the cable connectors
are in a good condition before starting any testing on the electrical system.

•

Do not short-circuit the battery, and do not reverse the polarity of cables. Do not touch both battery
cables at the same time.

•

All electrical cables have a color coding, and should be connected mostly to cables of the same color.
Observe the circuit diagram!

•

Be sure that your hands and the working area is clean and degreased. Grease attracts dirt which may
cause flashovers, or high resistance at contacts.

•

Electrical components are susceptible to static charges. Touch the grounding on a regular basis before
and during testing to ensure that any static charges in the body are discharged.

•

Never use excessive force nor tools to disconnect plug-and-socket connectors, and do not pull
on the cables. Before removal, open the latches, and pay attention to the alignment in order to ensure
correct reinstallation. Damaged protecting covers need to be replaced.

Damage to the environment
Environmental hazards may be caused unless the following instructions are observed:
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•

Hazardous substances (e.g., fuel, brake fluid, oil or oil-contaminated rags) must not reach the environment! Do not dispose off such substances in soil, sewers, or water cycles!
Used hazardous substances must be disposed off in an environmentally safe way, and in accordance
with statutory provisions.

•

Dispose off used oil, used oil filters, brake fluid, etc. through authorized disposal companies.
Contact the proper authority when you have any question regarding the corresponding disposal companies.
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1.3.6

How to handle hazardous materials and chemicals
Hazards may occur when handling hazardous material (e.g., fuel,
brake fluid, or battery acid), and chemicals unless the following instructions
are observed:

1.3.7

•

Many fluids used are toxic, and must not be ingested under any circumstances. Avoid skin contact with
acid, antifreeze, brake fluid, fuels, lubricants, and various additives. Always observe the instructions shown on labels
and instruction leaflets.

•

Batteries contain noxious substances. Keep out of reach of unauthorized persons (e.g., children)
both when installed and when removed.

•

Keep a fire extinguishers with FOAM, CO2 HALON or POWDER readily at hand at the storage places
of hazardous substances (e.g., fuel) whenever handling such a substance.

•

Fuel (gasoline/petrol) is highly inflammable, and may even explode under certain circumstances. Before working on the
fuel system, switch off the ignition, and disconnect the ground cable from the battery.
Smoking or open flames are prohibited!
Either remove or extinguish all potential ignition sources (e.g., equipment using pilot flames). All lamps
used must be flameproof, and be free of any spilled fuel.

•

Make certain that the area around you is well ventilated whenever disassembling fuel systems, handling fuel, or storing fuel. Post danger signs to make other people aware that work is in progress on
open fuel systems. The collecting tank for the fuel must be big enough to hold the entire quantity of
the fuel to be drained.
The container must have a clear marking showing its content, and
be kept at a safe location in accordance with the regulations stipulated by your local authorities.

Further information
Be sure to observe the following instructions:
•

Only original MZ spare parts are fully covered by the warranty. The motorcycle warranty is void whenever a non-original spare part is used.

•

The use of any non-approved parts, or the performance of any maintenance work
by any party other than the authorized MZ workshop may deteriorate the motorcycle’s safety or handling, and lead to accidents causing serious injury or even death.
Exclusively use original parts from MZ, or accessories or conversion parts approved by MZ and available through authorized MZ dealers.

•

Use recommended special tools.

•

The maintenance information given in this manual includes the dimensions and specifications for new
original parts.

•

Visually inspect all disassembled parts for abrasion,
fissures, hardening, distortion, dents, scratches, discoloration, excessive aging, jamming, or
any other damage after removal and before installation. Replace the part with a new one whenever
such signs are detected.
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Notes
Basic safety or warning notices
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Vehicle identification

2

General remarks

The warnings and notices included here cannot cover all possible
hazards.
Good competence and judgement as well as compliance with
fundamental safety principles is essential in addition observing
the warnings and notices mentioned here. Ask an experienced
mechanic for advice whenever you do not feel sure.
The following symbols are used in the diagrams:
S S M

Use medium-tight screw locking agent
(Loctite 243)

S S H

Use high-tight screw locking agent
(Loctite 272)
Comply with a specific torque.

Use a new component

N E W

Use special tool

T O O L

O IL

Lubricate component

2.1

Vehicle identification

Location of the vehicle identification number (VIN)
The vehicle identification number (1) is located on the right-hand
side of the steering head.



Location of the engine number
The engine number (2) is located on the right-hand side of the
engine above the oil sight-glass.

12
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2.2

Maintenance

2.2.1

Important maintenance instructions

The maintenance information included in this manual is applicable to new original parts. A wear limit is indicated whenever the
values given may be exceeded.
The following work should be performed during every inspection
and/or stop at the workshop in order to guarantee the vehicle’s
safe operation and roadworthiness:
• Replace the brake fluid and the gaskets of the brake cylinders and the brake calipers every 2 years and after every repair performed on the brake systems.
• Replace the coolant every two years.
• Replace the engine oil at the mandatory inspections or at
least once per year.
• Replace the brake hoses in case of damage or cracking or
every 4 years.
• Replace rubber components, fuel and vent hoses in case of
damage or cracking or every 4 years.
Replace cooling system hoses in case of damage or cracking.
Please also observe the following:
• Protect the motorcycle against falling over (using, e.g., an
assembly stand, or ratchet straps).
• Some work may require assistance by a second person.
• Apply medium-strength or high-strength screw locking agent
to screws and nuts, or use original screws (microencapsulated).
• If possible, work either outdoors or in a well ventilated room.
• Label all removed parts as necessary in the order in which
they were moved. This helps ensure that the parts are returned to their original locations.
• When working on the vehicle, protect painted surfaces and
seats with a clean cloth or other suitable cover.
• Carefully inspect all parts before removal to determine the
purpose of the repair.
• Use special tools when specified.
• When removing multiple screws or nuts, start with the middle
or largest screw.
Tighten the screws in crosswise alternation in two or more
steps.
• Preferably use tools or equipment with a low rotational
speed and a corresponding dust-collecting device.
Dampen and collect the dust in a tightly closed container.
Safely dispose off the closed container. Never use an air
hose to blow of dust from components.
• Any manipulation of the silencing system is prohibited.
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Maintenance
Clean the components
Thoroughly clean the motorcycle prior to repair or disassembly.
Any dirt entering the engine or other parts will increase wear, and
shorten the useful life of the motorcycle. When installing new
parts, great care should be taken to remove any dust or metal
particles from the immediate surroundings of such parts.

Effort required
The effort required to disassemble or assemble parts should be
assessed on a reasonable basis. Stop and find out the reason for
the problem whenever a particular difficulty occurs during the
removal or installation of a part. Do not pry out any component
parts as this will damage both the component part and the
surface used for prying.
Use a plastic hammer to apply slight taps whenever tapping is
required to help remove a given part.

Safety devices
Safety devices must be used whenever indicated. Any safety
device affected during removal must be replaced. This applies
especially to self-locking nuts which need to be replaced whenever they are damaged.
Screws, nuts and locking elements which must not be used again
should be disposed off immediately during disassembly! Do not
reinstall any used parts!

Settings
During the running-in period, some settings may differ from the
information given in this manual. They will be corrected in an
authorized MZ workshop during the 1000 km inspection. They
should be maintained according to the data included in this
manual after that.
Always check completed work, Make a test ride if necessary, and
especially when the work involves items that are sensitive in
terms of safety.

2.2.2

References

In this manual, "right" or "left" refer to the motorcycle in the direction of travel.

2.2.3

Dimensions

The dimensions are design data including wear limits.

2.2.4

Lift up and put on stands

The lifting device used must have a lifting capacity and safety
devices sufficient for the weight to be lifted.
The motorcycle must be secured such that it cannot fall over
during the lifting or jacking process (using, e.g., retaining straps).
Always use more than one safety device at the same time.

14
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Maintenance
2.2.5

Visual inspections

Visually inspect the disassembled parts first.
Replace defective parts with new parts whenever one of the
following signs is detected:
• Abrasion
• Breaks
• Hardening;
• Warping
• Dents;
• Scratches
• Discoloration
• Excessive aging;
• Jamming or;
• Other damage.

2.2.6

Spare parts

Exclusively use original parts from MZ, or accessories or conversion parts which are approved by MZ and available through
authorized MZ dealers.
The use of any non-approved parts, or the performance of any
maintenance work by any party other than the authorized MZ
workshop may deteriorate the motorcycle’s safety or handling,
and lead to accidents causing serious injury or even death.
All original MZ spare parts are fully covered by the warranty. The
installation of non-original MZ spare parts voids the motorcycle’s
warranty. MZ dealers are requested to supply and install only
original parts.

2.2.7

Tightening torque

When installing a part with more than one screw, position all
screws in their boreholes, and tighten the screws evenly while
proceeding crosswise. This will prevent a distortion of the part,
and avoid resulting leakage.
In reverse order, all screws and nuts should first be released by
a quarter turn, and then be removed (proceeding in the indicated
order if any).
The indicated sequence must be followed if any, and screws and
nuts must be tightened using the specified method.
Specific torques and locking methods are indicated in these
instructions as shown in the following example:

Tightening torque:
Screws/nuts:

20 Nm

Loctite 243

Observe the instructions given in this manual on how to use
torque spanners. Torque spanners and equipment must be calibrated precisely.
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Maintenance
2.2.8

Coolant

Use a ready-made cooling mix brand for aluminium motors into the
cooling system.
At least the proportion of mixture is to be designed for -30 oC
(-4 oF). This corresponds approximately to a 50/50 mixture antifreeze and water (please observe the instructions of the coolant
manufacturer). Do not use antifreeze agent of methanol basis as
this antifreeze does not have the required corrosion-inhibiting
properties.
The antifreeze contained in the coolant has a corrosion inhibitor
which prevents damage to the metal surfaces in the cooling
system. Without this inhibitor, the coolant may corrode the metal.
Such corrosion may lead to clogging in the cooling system,
causing overheating and engine damage.

WARNING!
Risk of injury!
Never open the cooler cap while the engine is hot.
When the engine is hot, the coolant is also hot, and
the cooling system is under pressure.
Contact with pressurized coolant leads to scalding
and skin damage.

DANGER!
Engine damage!
Use only approved antifreeze (see technical data). Do
not use any antifreeze on methanol basis, as this antifreeze does not present sufficient corrosion-inhibiting properties. Distilled water must be used in
conjunction with the antifreeze in the cooling system.

WARNING!
Risk of poisoning!
Never ingest any coolant, antifreeze, or corrosion
inhibitors.
Coolant mixed with antifreeze and corrosion inhibitors contains toxic substances which are injurious to
the human body.

2.2.9

Clean the components

In order to reduce fire hazards, we recommend a solvent with a
high flash point. Always observe the notices shown on the
solvent container.
Use the recommended cleaning agent or an equivalent
substance.
Components and their surroundings should be cleaned before
removal if possible. Ensure utmost cleanliness when cleaning
any exposed component parts.
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2.2.10 Lubrication
Most engine wear occurs during the warm-up phase when
the friction surface is not covered with a sufficient lubricant film.
During assembly, either oil or grease should be applied to all friction surfaces which have lost their lubricating films.
Old lubricants (old grease and contaminated oil) have a lower
lubricity, and may contain abrasive foreign matter.
Use only recommended lubricants. Some oils or greases should
only be used for specific applications, as they could lead to unfavourable effects when used in areas for which they are not
intended. This manual makes reference to molybdenum disulphide grease (MoS2) for the assembly of specific engine and
chassis parts. Observe the manufacturer’s recommendations
before using such specific lubricants.

DANGER!
Engine / clutch damages!
Use only the recommended lubricants. Do not use
any oil admixtures.

2.2.11

Connections and contact surfaces

All joints should be assembled dry unless otherwise specified in
this manual.
When a sealing compound is used, remove all old sealing
compound residues before assembly. Do not use any tools which
might damage the sealing surfaces. Use an oilstone to remove
scratches from the sealing surfaces. Do not allow any dirt or
sealing compound residues to enter into any threaded holes.

2.2.12

Seals, O-rings

Do not re-use the seals and O-rings. The contact surfaces in the
area of the seal must be clean and absolutely smooth in order to
prevent oil or sealing leakage.

2.2.13

Bolt thread

DANGER!
Defective screw connections may lead to the loss of a
part, and thus to a loss of control, and to an accident.
Do not lubricate any threads unless otherwise specified. Screw connections may be overtightened and
damage may caused.
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Maintenance
Observe the following rules when screw connections are used for
fastening component parts:
• Use metric threads to ISO standard.
• Dispose of damaged screws and nuts.
• Do not turn back castellated nuts to insert a cotter pin unless
this is part of a specified setting process.
• Do not allow oil or grease to enter threaded blind holes. The
hydraulic effect occurring when a screw is turned into such a
thread may blow up a casing.
• Always use the specified torque to tighten screws or nuts.
Damaged or corroded threads may invalidate the values displayed on a torque spanner.
• Threaded connections should always be installed dry (without lubricant) unless otherwise specified.

2.2.14

Screw locking agent

Screw locking agent is used in metallic thread parts to prevent
any unintended release of the connection (e.g., by vibration or
under impact stress). Liquid adhesive is applied and fills the gaps
in the thread, forming a highly resistant synthetic layer when
completely hardened.
Thread elements are protected against corrosion, and the screw
locking agent is resistant to all common operating media.
It may be necessary to heat the corresponding component part to
undo connections secured using a screw locking agent.
The Loctite 7063 fast cleaner should be applied to the threaded
parts, or the threads should be cleaned mechanically before
applying the locking agent.
In blind holes, apply the locking agent to the bottom third of the
borehole to ensure that the locking fluid is pressed into the
threads when the screw is fastened.
A pre-treatment with Loctite 7471 should be applied when the
fluid is processed below 5 °C (23 °F).

2.2.15

Securing devices

DANGER!
Used securing devices may affect driving safety.
Always replace a disassembled securing device by a
new one.
Locking washers
Always replace lock washers. Do no reuse any lock washers.

Split-pins
Always use cotter pins in a size which is adequate for the corresponding borehole in the screw or nut. Do not turn back castellated nuts to insert a cotter pin.
Always use new and tightly fitted spring-type straight pins.
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Locking rings
Always replace circlips after removal. Circlips are always
exposed to fatigue and deformation during removal. This will lead
to a less tight fit in the ring groove. During installation, circlips
should only be expanded or compressed only as far as necessary. Always use the specified circlip.

Self-tightening nuts
Self-locking nuts may be used again provided that a resistance is
felt while passing the securing section. Reuse self-locking nuts
installed at NON-CRITICAL positions (e.g., in suspension
components).
Always use self-locking nuts according to MZ specifications.

Self-tightening screws
Self-locking screws are identified by a coloured thread section
(securing mass). They must not be reused!

Shaft seal ring
All removed shaft seal rings must be replaced by new ones.
Make certain that the surface the new seal shall run in is free of
scratches and rough spots. Replace the component part when
the original sealing surface cannot be restored completely.
Protect the sealing against damage by the parts over which it
must be pulled during installation. Use a protective sheathing or
masking tape to protect the corresponding surface, and do not
touch the sealing lip.
Use a recommended lubricant to grease the sealing lips. This
helps to avoid damage during the first use. When seals with two
lips are used, lubricate the section between the lips with grease.
Manufacturer markings should be on the outside when seals with
such markings are pressed in.
Use suitable drivers to press in the seals. Inadequate tools will
damage the seals.

Presses
Oil should be applied outside or inside to the parts installed using
a press or a driver (e.g., wheel bearings) to ensure that these
parts are pushed to their positions more smoothly.
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Electrical installation
Ball bearings
When a ball bearing is installed, the bearing shell with the tight fit
must be inserted using a suitable driver. This avoids excessive
loads on the load-bearing parts.
Pressing-in will be easier when the borehole is heated up to
approximately 100 °C (212 °F). Press in the ball bearing until it
touches the shoulder in the borehole or on the shaft.
Press in the seals up to the rim of the location.
For locations with a shoulder, the sealing lip should face the lubricant to be retained. For locations without a shoulder, the sealing
lip should be flush with the location.

2.2.16

Chassis repairs

The frame must not be modified. Any modification such as
welding or drilling may weaken this part, and lead to accidents.

2.3

Electrical installation

Always de-energize the electrical system before starting any
repair work (disconnect the negative battery lead, and remove
the fuses).

WARNING!
Hazardous high voltage!
Very high voltage is generated in the ignition system.
An electrical shock caused when touching the ignition may lead to injury or even death. Do not touch
any cables or parts of the ignition while the engine is
running.

DANGER!
Risk of injury!
Batteries contain noxious substances. Keep out of
reach of unauthorized persons (e.g., children) both
when installed and when removed. Do not shortcircuit the battery, do not touch both battery cables,
and do not reverse the cable polarity. These actions
may lead to a spark and ignite the battery gases.
Check to be sure that the corresponding test devices are working
well before starting any testing on the motorcycle. All cable lines,
and especially the main cables and connectors should be in a
good condition.
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Electrical installation
Battery

WARNING!
Fire hazard and risk of injury, damage to the electrical
system!
The battery may explode. To avoid damage to electrical component parts, first disconnect the battery
ground cable (black). When reconnecting the battery,
first connect the positive lead (red), and then the
ground cable (black). Always disconnect the battery
before starting any work on the electrical system.
Only use the specified battery type.
When a defective component part is detected, switch off the
entire electrical system, and disconnect first the battery ground
cable (black), and then the positive lead (red).
Remove the component part, and secure the disconnected cable
line. Do not touch any connections with oily hands when
replacing the component part. Push plug-and-socket connectors
together until they are completely locked in position.
When removing the battery, make certain that the terminals do
not touch neither the frame, nor any other conductive parts.
Do not put any tools or other objects on the battery.

Connectors and cable lines
When connecting or disconnecting test devices, make certain
that these devices are dry and degreased.
Never use excessive force nor any tools to disconnect
plug-and-socket connectors, and do not pull on the cables.
Before removal, open the latches, and pay attention to the alignment in order to ensure correct reinstallation. Damaged
protecting covers need to be replaced.
Always make certain that the battery cables are routed correctly,
and do not route them close to any potential chafing points.
All electrical cables are marked with one or two colours, and, with
a few exceptions, these cables must be connected to other
cables of the same colour. The designation first mentions the
primary colour, and then the additional color.
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Notes
Electrical installation
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3

Data Sheets

3.1

Technical Data

3.1.1

Chassis
Dimensions

Set value

Wear limit

2065 mm

Overall length

835/766 mm

Overall width with/without mirror
Width of handlebars

835 mm

Height

1165 mm

Seat height

820 mm

Wheel base

1445 mm

Caster

103 mm
65°

Steering angle

28°/28°

Steering angle left/right

6m

Turning circle
Ground clearance with maximum
permissible load under the paneling

95 mm

Weight (ready-to-ride)

229 kg

Unladen front axle load

113 kg

Unladen rear axle load

116 kg

Total weight permitted

426 kg

Brakes

Set value

Wear limit

Front wheel brake
• Design

• Outside diameter x plate thickness

Hydraulic double-disc brake, floating fit brake
disks, four-piston calliper,
hand-operated cylinder
320 x 4.0 ± 0.2 mm

• Eccentricity of the brake disc

0.40 mm

• Thickness of the brake pad

5.0 mm

• Wear limit

< 2.0 mm

• Piston diameter of the master brake cylinder

15.87 mm

• Piston diameter of the brake caliper cylinder

2 x 33.96 mm; 2 x 30.23 mm

• Brake fluid

DOT 4

Rear wheel brake
• Design

• Outside diameter x plate thickness

Hydraulic single-disc brake,
with a two-piston caliper, foot-operated
cylinder
243 x 5.5 ± 0.2 mm

• Eccentricity of the brake disc

0.40 mm
5.0 mm

• Thickness of the brake pad
• Wear limit

< 2.0 mm

• Piston diameter of the master brake cylinder

12.7 mm

• Piston diameter of the brake caliper cylinder

2 x 38.18 mm

MZ 1000S Repair Manual
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DOT 4

• Brake fluid

Brake pedal
• Position of brake pedal

25 mm under the footrest rubber surface

Hole of the master brake cylinder
• front

15.870 - 15.913 mm

• rear

12.700 - 12.743 mm

Piston diameter of the master brake cylinder
• front

15.87 mm

• rear

12.7 mm

Hole of the brake caliper cylinder
• Leading front brake caliper

30.230 - 30.306 mm

• Trailing front brake caliper

33.960 - 34.036 mm

• rear

38.180 - 38.256 mm

Piston diameter of the brake caliper cylinder
• Leading front brake caliper

30.150-30.200 mm

• Trailing front brake caliper

33.880-33.930 mm

• rear

38.098-38.148 mm
Chassis

Set value

Wear limit

Chrome molybdenum double tube bridge
frame (CMDT), rear of frame, bolted

Type of frame
Front suspension

Telescopic fork

• Design

120 mm

• Spring travel

Rear suspension
long swinging fork

• Design

120 mm

• Spring travel / adjustment

Grooved ball bearing

Steering bearing
Clutch lever and throttle twist grip
• Play in the clutch lever
• Play in throttle bowden cable

3 - 5 mm at the end of the clutch lever
2 - 3 mm at the twist grip flange

Wheel suspension, front

43 mm upside-down fork, adjustable tension
and pressure damping,
adjustable spring base

Wheel suspension, rear

Dual swing arm, aluminium, monoshock,
adjustable tension and pressure damping,
spring base hydraulically adjustable by hand

Wheels

Front tyre
Tread depth
Tyre pressure
Rim size
Rim wobble limit
Axle shaft eccentricity

24

Set value
120/70 ZR17 (58W)
–
250 kPa/2.5 bar/36.5 psi
MT 3.50 x 17 H2
–
–

10/2004

Wear limit
2.0 mm

2.0 mm
0.25 mm
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Wheels

Rear tyre
Tread depth
Tire pressure (value at max. perm.
axle load)
Rim size
Rim wobble limit
Axle shaft eccentricity

Set value
180/50 ZR17 (73W)
–
250 (290) kPa/2.5 (2.9) bar/36.5 (42) psi
MT 5.50 x 17 H2
–
–

2.0 mm
0.25 mm

Set value

Wear limit

Thermostat + cooler

Radiator cap relief pressure

2.0 mm

75° ± 2° C

Opening temperature of the exhaust
manifold heat control valve
Travel of exhaust manifold heat control
valve

Wear limit

> 7 mm at 90° C (194 F)
140 kPa (1.4 bar)

Operating temperature of the cooler fan
• Off

98° (EMS controlled)

• On

100° (EMS controlled)
Driving chain

Set value

Wear limit

530, O-ring

Type
Number of chain links

108 links, endless chain, rivet chain lock

Length for 20 pitches

319.4 mm
30 - 40 mm

Driving chain sag
Suspension

Set value

Lift of the telescopic fork (spring travel)

120 mm

Free length of the telescopic fork spring

360 mm

Oil level of the telescopic fork

120 mm

Spring preload of telescopic fork

Wear limit

Closed by 9 turns

Damping force - telescopic fork
adjusting device
• Relieving springs

Opened by 1 turn

• Contracting springs

Opened by 1 turn
295 mm

Length of the rear suspension strut
Damping force - shock absorber adjustment
Rebound

Opened by 20 click

Compression

Opened by 12 clicks

Spring preload

Closed by 17 clicks clockwise
120 mm

Rear wheel lift

MZ 1000S Repair Manual
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3.1.2

Engine
General Information

Set value
MZ 1000S

Motor type
Method of operation / control

Number of cylinders

Spark ignition, 4-stroke ignition engine,
DOHC, 4 valves per cylinder
activated via cup tappets, 1 balance shaft
2 cylinder bank, angled forwards 40º

Cylinder capacity

998 cm3

Bore size x stroke

96 x 69 mm

Output at rpm

Cooling method / operating pressure
Nominal set value of the engine temperature regulator
Maximum torque at rpm

Wear limit: (mm)

86 KW at 9000 rpm
alternatively 72 KW at 9000 rpm
alternatively 72 KW at 9000 rpm
Liquid cooling, 1.4 bar
Thermostat opening beginning 75 °C ± 2 °C
95 Nm at 7000 rpm
alternatively 91 Nm at 7000 rpm
alternatively 91 Nm at 7000 rpm

11.5 ± 0.5:1

Compression ratio
Bucket tappet
• Bucket tappet outside diameter

27.965 - 27.980 mm

• Bucket diameter in cylinder head

28.000 - 28.021 mm

• Clearance

Mixture preparation
Lubrication
Clutch

0.020 - 0.056 mm
Electronic suction pipe injection
Pressure circulating lubrication with wet sump
wet multi-plate clutch
dry paper filter

Air filter
Exhaust gas cleaning

Euro 2 / two regulated catalysts

Cylinders/Pistons/Piston rings

Set value

Wear limit

Compression pressure between cylinders

1100 - 1500 kPa

below 1100 kPa

–

200 kPa

Clearance between the piston and cylinder

0.027 - 0.047 mm

0.1 mm

Cylinder hole

95.987-96.013 mm

Marks or scratches

95.961-95.979 mm
Measure 5 mm from the lower edge of the
piston skirt

95.880 mm

• 1st ring

0.2-0.35 mm

0.50 mm

• 2nd ring

0.35-0.55 mm

0.8 mm

• 1st ring

0.02-0.06 mm

0.18 mm

• 2nd ring

0.015-0.06 mm

0.15 mm

Compression pressure difference

Piston diameter

Piston ring joint

Clearance between the piston ring and
piston ring groove

26

10/2004

MZ 1000S Repair Manual

Technical Data
Cylinders/Pistons/Piston rings

Set value

Wear limit

• 1st ring

1.01 - 1.03 mm

1.1 mm

• 2nd ring

1.21 - 1.23 mm

1.3 mm

2.01 - 2.03 mm

2.1 mm

Width of the piston ring groove

Oil wiping ring
Piston ring thickness
• 1st ring

0.97 - 0.99 mm

0.92 mm

• 2nd ring

1.170 - 1.195 mm

1.15 mm

Inner diameter of the piston pin hole

22.004 - 22.009 mm

22.025 mm

Outer diameter of the piston pin

21.995 - 22.000 mm

21.985 mm

Set value

Wear limit

Valves and valve stem guides
Tappet clearance (when the engine is cold,
20° C)
• Intake

0.12 - 0.2 mm

• Exhaust

0.22 - 0.3 mm

Clearance between the valve stem and
valve stem guide
• Intake

0.018 - 0.044 mm

• Exhaust

0.025 - 0.051 mm

Inner diameter of the valve stem guide
• Intake and exhaust

5.500 - 5.512 mm

5.48 mm

Valve stem outside diameter
• Intake

5.468 - 5.482 mm

• Exhaust

5.461 - 5.475 mm

Valve stem eccentricity
–

• Intake and exhaust

0.01 mm

Valve disk diameter
• Intake and exhaust

40 ± 0.1 / 32 ± 0.1 mm

Valve seat width
• Intake and exhaust

1.76 - 1.92/1.9 - 2.06 mm

Lateral run-out of the valve seat
• Intake and exhaust

–

0.06 mm

Free length of the valve spring (On and
Off)
• Inside

37.87 mm

• Outside

42.93 mm

Valve spring tension (On and Off)
• Inside
• Outside

MZ 1000S Repair Manual
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Clutch

Set value

Wear limit

• Cylinder diameter

14.000 - 14.043 mm

14.055 mm

• Piston diameter

13.957 - 13.984 mm

13.945 mm

Clutch master cylinder

• Thickness of the friction discs

3.3 ± 0.08 mm

3.1 mm

–

0.05 mm

• Inner diameter

28.000 - 28.021 mm

28.031 mm

• Outer diameter

34.975 - 34.991 mm

34.965 mm

27.994 - 28.007 mm

27.983 mm

Set value

Wear limit

• Warpage of the steel lamination

Clutch basket guide (spacing sleeve)

Main shaft
• Diameter of the clutch basket guide
(spacing sleeve)

Camshaft + cylinder head
Camshafts

control chain 92 RH 2010 / 122 chain links

• Drive
• External diameter of the camshaft at the
bearing

19.967 - 19.980 mm

• Clearance between the bearing neck and
bearing cap

0.020 - 0.040 mm

Cam height
• Intake

39.55 - 39.85 mm

• Exhaust

39.55 - 39.85 mm

Diametral clearance of the camshaft bearing neck

0.013 - 0.043 mm

Inner diameter of the camshaft bearing
block

23.000 - 23.013 mm

Outer diameter of the camshaft bearing
neck

22.970 - 22.987 mm
ON and OFF

0.025 mm

0.022 - 0.044 mm

0.05 mm

–

0.04 mm

Set value

Wear limit

Camshaft eccentricity
Diametrical clearance of camshaft intermediate gear on intermediate gear axle
Cylinder head warpage

Transmission
Number of gears

6 gears, cassette

Neutral Indicator

Pilot lamp “N“

Type of transmission
Operating system

spur pinion-change (wheel) gear with dogtype lock shift
left foot controls
spur gear

Primary step-down gear system
Secondary step-down gear system

0.056 mm

Chain 530 5/8x3/8, 108 links

Ratios
Primary ratio

1.755 (79/45)

Secondary ratio

2.471 (43/17)
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Transmission

Set value

1st gear

13/34

1:11.344 (2.62)

2nd gear

17/34

1:8.675 (2.00)

3rd gear

18/28

1:6.747 (1.56)

4th gear

21/27

1:5.576 (1.29)

5th gear

22/24

1:4.732 (1.09)

6th gear

23/23

1:4.337 (1.00)

Clearance between the selector fork and
groove
• Double wheel

Width of the selector fork groove
• Double wheel

Thickness of the selector fork
Height of the switch lever

0.17 - 0.37 mm
0.12 - 0.32 mm
6.0 - 6.1 mm
5.95 - 6.05 mm
5.73 - 5.83 mm
85 mm from swing bearing pin centre to shift
lever tip

Oil pump

Set value
more than 300 kPa (3.0 bar)
less than 600 kPa (6.0 bar)
at 3000 rpm

Connecting rod + crankshaft
Inner diameter of the
connecting rod top
Lateral clearance of the connecting-rod
big end

Wear limit

0.76

Ratio of the oil pump
Oil pressure (at 60° C)

Wear limit

Set value

Wear limit

22.021 - 22.025 mm

22.035 mm

0.05 - 0.26 mm

0.45 mm

Width of the connecting-rod big end

25.90 - 25.95 mm

Width of the crank pin

26.00 - 26.16 mm

Diametral clearance of the connecting-rod
big end

0.030 - 0.060 mm

0.080 mm

45.989 - 46.000 mm

45.980 mm

0.020 - 0.058 mm

0.080 mm

47.989 - 46.000 mm

45.980 mm

0.2 - 0.34 mm

0.50 mm

Outer diameter of the crank pin
Diametral clearance of the crankshaft
bearing neck
Outer diameter of the crankshaft bearing
neck
Crankshaft axial clearance
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3.1.3

Electrical installation
Electrical installation

Set value

Note:

12V

Nominal voltage

Electronic engine management

Ignition
Ignition point
Spark plug

controlled by the ECU
Bosch FR 6 DTC
alternatively NGK BCPR 6 ET

Spark plug air gap

preset, do not bend!

Timing sequence

1-2
0.2 Ω ± 10%

Resistance of the generator winding

Measure between
two coils each

450 Watt

Rated power of the alternator

14.5 ± 0.5 V

Regulator voltage

approx. 100 Ω

Fuse box relay/coil resistance
Battery

YTX14-BS

• Type name

12Ah

• Capacity

Illuminant
• Headlight

HB3-12V/60W

• Dipped beam

HB3-12V/60W

• Parking light

2x 12V 5W W2.1x9.5d

• Direction indicators

12V 10W R19/10

• Tail light/brake light

12V-21/5W P25-2

• Instrument illumination:

5x 12V 1.2W W2.1x9.5d

Voltage divider

56 Ω ± 5%
300 kΩ

PIN 1/2
PIN 1/3

30 A
20 A
15 A
15 A
7.5 A
5A

FK1/32V
FK1/32V
FK1/32V
FK1/32V
FK1/32V
FK1/32V

Set value

Note:

Fuses
•
•
•
•
•
•

Regulator
Engine management (power latch)
Vehicle network
Headlight
Fuel pump and diagnosis
Instrument

EMS, throttle sleeve

3.5 bar

Set-point pressure of the fuel pressure
controller
Resistance of the injection nozzle
Resistance of the
crankshaft position sensor

12.25 Ω at 20° C
560 ± 56 Ω at 20° C
5 ± 0.25 V

Input voltage of the
throttle position sensor
Resistance of the throttle position sensor

0 - 5 kΩ

Output voltage of the TP sensor

0-5V
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EMS, throttle sleeve

Set value

Note:

0-5V

Output voltage of the
coolant temperature sensor
Resistance of the
coolant temperature sensor
• 20° C

2.51 kΩ

2.35 kΩ - 2.67 kΩ

• 50° C

810 Ω

763 Ω - 857 Ω

• 80° C

309 Ω

292Ω - 326 Ω

• 110° C

135 Ω

127 Ω - 143 Ω

• 130° C

83 Ω

77 Ω - 89 Ω

0-5V

Output voltage of the
intake air temperature sensor
Resistance of the
intake air temperature sensor
• 20° C

2.51 k

2.35 kΩ - 2.67 kΩ

• 50° C

810

763 Ω - 857 Ω

• 80° C

309

292Ω - 326 Ω

• 110° C

135

127 Ω - 143 Ω

• 130° C

83

77 Ω - 89 Ω

IACV/coil resistance

53 ± 5.3 Ω at 23° C

Oxygen sensor/heater resistance

6 Ω at approx. 25° C

in the unheated
(cold) condition

Set value

Note:

Throttle housing
Idling speed (reference value)

1450 ± 100 rpm (EMS controlled)
2.0 - 4.0 mm

Play in throttle cable

3.1.4

Filling quantities
Fuel + oil + coolant

Wear limit

Fuel type

Use only unleaded fuel with a minimum
octane number of 95 or higher according to
the research method.

Fuel tank

approx. 19.0 litres

Engine oil type

SAE 10W/40, API SF or SG or SAE 10W/50
API SG

recommended

Fuchs Silkolene Comp 4 SAE 10W/40 API SF/SG
or
Fuchs Silkolene Pro 4 plus SAE 10W/50 API SG

Engine oil fill-in quantity
• during an oil change with an oil filter change

3700 ml

• during the engine overhaul (refilling)

4500 ml

Fork oil type

Fork oil SAE 7.5 W

Fork oil filling quantity (per fork spar)

500 ml

Type of brake fluid

DOT 4
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Inspection/Maintenance Schedule
Fuel + oil + coolant
Coolant type

Wear limit
Use only a ready-made brand coolant mix for
aluminium engines (mixture ratio of 1:1 with
distilled water).
Guaranteed anti-freeze compound: - 35° C (31° F)
1780 ml

Cooling system capacity including reserve
tank

3.2

Inspection/Maintenance Schedule
km
1.000

km
every
10,000
(or yearly)

km
every
20,000

K

K

K

Oil change

A

A

A

Oil filter

A

A

A

Oil level

K

K

K

Maintenance point

see
page

Engine management (ECU) 1)

Interval
every
2 years

Read out error memory, enter service data

K/E

Valve clearance, cold (20 ± 5 ° C)
Spark plug
Lighting and signalling systems

K/E

Battery (cable terminals)

K/E
K/R*

K / R / A*

K/E

K/E

K / S**

K / S**

Cooling system tightness

K

K

K

Coolant / Filling quantity

K/E

K/E

K/E

K

K / R*

K / R*

K/E

K/E

K/E

Brakes
Brake fluid level
Brake fluid

A

Thickness of the brake linings

K / A (*) (***)

K / A (*) (***)

Shock absorber

K

K

K

Clutch activation

K

K

K

K/E

K/E

K/E

Brake fluid level of the clutch activation
Brake fluid for clutch activation

A

Telescopic fork: function, fork slider

K

K

Forks oil in the telescopic forks

A

Pressure and condition of the tyres

K/E

K/E

K/E

K

K

K

Wheel bearing

K

K

Rear wheel drive damping

K

K

A***

A***

Inspect the wheels for damage

Replace the air filter
Bolts, screws of the chassis and the engine

K/N

K/N

K/N

Hose clips

K/N

K/N

K/N

Chain slack and wheel tracking

K/E

K / E***

K / E***

K/R/S

K / R / S***

K / R / S***

Chain
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Maintenance point

see
page

km
1.000

Hand lever and throttle twist grip
Cables

km
every
10,000
(or yearly)

km
every
20,000

S***

S***

K / S***

K / S***

Side stand switch

K

K

K

Clutch lever switch

K

K

K

Brake and clutch hoses2)

K

K

Pressure seals and dust covers; brake cylin-

K

K

K

K

Interval
every
2 years

ders, clutch cylinders, and brake pads2)
All other hoses2)
Test ride

K

K

K

Engine management (ECU):

K

K

K

Finally, read out error memory1)

Legend
1)

Correct the errors detected, delete the fault memory.

2)

Change every 4 years

A

Replace

K

Check

E

Adjust

N

Inspect torque / retighten

S

Lubricate

R

Clean

*

if necessary

**

Use contact care product

***

More often if required
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Lubrication points

3.3

Lubrication points

1
2

3
8

4

8

5

Lubrication points

3.4

6

7

8

Lubricant

1

Clutch lever

Roller bearing grease

2

Cables

Lubricating oil

3

Side stand bearing

Roller bearing grease

4

Chain

Chain spray for O-ring chains

5

Brake pedal

maintenance-free

6

Throttle twist grip

Lubricating oil

7

Hand brake lever

Roller bearing grease/Lubricating oil

8

Brake caliper sliding bolt

MoS2 grease

MZ 1000S Special Tools

Special tools simplify the installation, disassembly, and assembly of certain mechanical components, and help to
avoid damage. Some work described in this manual cannot be carried out unless the corresponding special tool is
used.
The term "special tool" is abbreviated in the text as "ST".

No.

Item number

1

8999258005

1.1

8999259000

1.2
1.3

34

8999256000

Quanti
ty

Remark

Special tools set
consisting of:

1

Basic equipment

Perforated plate, reseda
green
Fixing elements for tools

1

Designation

Index lever pliers

about
20
1
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M

Quanti
ty

No.

Item number

1.4

8999240000

Sleeve for valve stem seal

1

1.5

8999242000

Slotted nut wrench for
wet clutch

1

1.6

8999246000

Clutch dog counter bracket

1

1.7

8999241000

Tracing device for cam
wheels

2

1.8

8999249000

Primary gear blocking device

1

Z

1

0

0

0

S

R

e

p

a

i r

M

a

n

u

Designation

a

l
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MZ 1000S Special Tools
Quanti
ty

No.

Item number

1.9

8999243000

Alternator rotor removal tool

1

1.10

8999248000

Rotor special wrench

1

1.11

8999247000

Top dead point setting gauge

1

1.12

8999254595

Screw for the primary wheel

1

1.13

8999250000

Fuel pressure measuring
instrument

1

36
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No.

Item number

2

8999306000

Quanti
ty

Designation

Tester FR 2000

Remark

1

Basic equipment:

Additional recommended special tools
3

8999257000

Adapter for
valve spring lifter,
can be provided by MZ

1

4

4038920695

Front stand.
can be provided by MZ

1

5

4038071000

Set of supports of the installation stand
(can be provided by MZ)

1

MZ 1000S Repair Manual

10/2004

37

MZ 1000S Special Tools
Quanti
ty

No.

Item number

6

4038910000

Motor support
can be provided by MZ

1

7

4038900000

Bearing block for engine
can be provided by MZ

1

8

8999253000

Telescopic fork counter support
can be provided by MZ

1

9

8999252000

Installation sleeve for the
seal ring of the telescopic
fork
can be provided by MZ

1
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No.

Item number

Designation

Quanti
ty

Remark

Available in accessory shops
10

Rear wheel jack
(accessories shop)

1

11
12

Piston ring clamp
Oil filter wrench
(accessories shop)

1
1

13

Tubular socket spanner
TORX 55
(accessories shop)

1

14

Socket, size 24, extra deep
(accessories shop)

1

15

Oxygen sensor insert
(accessories shop)

1

16

Syncro Mate/synchronous
timers for carburettor synchronization
(accessories shop)

1

17

Scissor-type jack
(accessories shop)

1
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Tightening torques

3.5

Tightening torques

Tighten essential screws and nuts after 1000 km (2 months), then every 6000 km.
The nuts, screws and bolts listed in the following table are important safety parts. They should be tightened
with the specified torque as necessary using a torque spanner.
Micro encapsulated screws reused after removal must be secured using Loctite 243.
Abbreviations:
IS
Allen screw
VS
Screw plug
SIS
Hexagon socket countersunk head screw
SK
Hexagon
SKM
Hexagon nut
LS
Countersunk oval-head screw
mc
microencapsulated

3.5.1

Chassis
Designation

Thread

Tightening torque

Safety lock

Rear axle

M24x1.5

100+10

Swing bearing pin

M20x1.5

100+10

M6

5+2 Nm, then turn by
90° back

M24x1.5

80+5

Front axle locking ring

M8x40

15+5

Brake hose, banjo bolt

M10X1
M6

20+2
Break-off screws

to the break-off

M10x120

55+5Nm

mc

M10x70

55+5Nm

mc

M10x35

+5

45 Nm

-

M10x30

+5

-

+5

-

Frame

Side stand / bearing bracket
Front axle

Ignition steering lock

Engine holder
Engine / Frame

M8x25

Engine holder

M10x30
M10x25
M8x25

Engine holder / Engine

Frame / Rear frame

45 Nm
25 Nm
55 + 5 Nm
55 + 5 Nm
30+5 Nm

mc
mc
mc

M10x80

50+5 Nm

-

M10x55

50+5 Nm

-

Expansion tank

M6X25

Cooler lugs

M6X12

Oil cooler strut

M6X20

T-connection (top right-hand engine
holder)
Banjo bolt (banjo bolt)

KB 50x16
M16x1.5

8

+2

Nm

-

8

+2

Nm

-

8

+2

Nm

-

1.5+0.5

-

Nm

-

Oil hose, taper union nut

M18x1.5

30+5 Nm
hand-tight,
turn by + 90°

Shock absorber fork

M12x70

80+5 Nm

mc

Side stand

M6x50

8+2

Nm

-

Pillion latch carrier

M8x30

25+5

Nm

Loctite 243

Dirt guard

M5x10

Nm

-
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Designation

Thread

Tightening torque

M22x1.5

50+10 Nm

Safety lock

Fork bridge
Nut for the steering tube
Top fork bridge

M8x20

Bottom fork bridge

M8x30

Slotted nut for the steering tube

M24x1.5

Screw for ignition steering lock
Screw, bracket of bottom fork bridge

M8x18
M6x16

Screw, bracket of clip

M6x16

-

25

+5

Nm

mc

25

+5

Nm

mc

80+10 Nm
to the break-off

-

8

+2

Nm

-

8

+2

Nm

-

M6

6+1 Nm

-

M10x1.25

20+2.5 Nm

-

Handlebar, right-hand

M8x22

25+5 Nm

-

Handlebar, left-hand

M8x22

25+5 Nm

-

2+1

-

Handlebar
Clamp screws
Brake and clutch mount
Banjo bolts

Handlebar controls, left

M5

Clutch and brake handlebar mountings

M6

6

Throttle twist grip

M5

5+1

Handlebar controls, right

M5

2+1 Nm

Nm
+1

M6x50

8

Screws for front brake disc

M8x20

30+5 Nm

Shaft clamp screws

M8x40

Swingarm

+2

Nm

Loctite 243

Brakes

Front brake caliper screws
Main brake cylinder, rear
Banjo bolts

M10x1.25x35

15

+5

40

+5

Nm

-

Nm

-

M6

10

M10x1.25

+2.5

Mounting pins of the brake pads
Vent nipple

+2

20

15
4

Nm

-

Nm

-

Nm

-

+5

+3

mc

Screws for rear brake discs

M8x20

30+5 Nm

mc

Hub to hub dog

M10x35

70+5 Nm

mc

Chain plate screws

M10x45

60+10 Nm

mc

Rear brake caliper screws

M8x25

20+5 Nm

mc

Foot rest holder

M8x30

20+5 Nm

mc

Foot rest rubber piece

M5x12

2+1 Nm

mc

Switch lever bearing

M8x25

Screw for gear shift lever

Nm

mc

M6x16

8

+2

Nm

Loctite 243

Screw for joint head, gear shift lever

M6x16

8+2

Nm

Loctite 243

Screw for joint head -

M6x20

8+2

Nm

Loctite 243

Foot rest, right-hand

M10x30

50+5

20

+5

Nm

mc

M6

6+1 Nm

-

Rear master brake cylinder

M6x30

10+2 Nm

mc

Support plate mounting screw for storage tank
Foot guard, left-hand

M6x20

8+2 Nm

-

M6x16

8+2 Nm

Loctite 243

Shift bar nut

Foot guard, right-hand
Brake light switch
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Designation

Thread

Tightening torque

Safety lock

Banjo bolt

M10x1.25

20+2.5 Nm

-

Nut for the rear axle

M24x1.5

100+10 Nm

-

M6x25

6+1 Nm

-

Speed sensor

Nm

-

2

+1

Nm

-

4

+3

Nm

-

+5

Mounting pins of the brake pads

15

Screw plug for mounting pins
Air bleeding screw

Swingarm
Installation stand support
Set screw (hole cover)

M8x12

3+1 Nm

-

Countersunk screw (support holder)

M8x35

20+5 Nm

-

Chain slider

M6x20

6+1 Nm

Loctite 243

Chain guard

M6x12

Adjusting screw / Chain lock nut

M8x50

Clip for brake hose

4.8x13

Bolt for shock absorber

M10

6

+2
+5

10

Nm

Loctite 243

Nm

-

Nm

-

+5

45

Nm

mc

60+5

Nm

-

5

+1

Screw for the shock absorber

M12x60

Swivel pin nut

M20x1.5

100+10 Nm

-

M5x30

4+1 Nm

-

Fuel tank
Tank cap

4

+1

Nm

-

M5x12

4

+1

Nm

-

Rear fuel tank

M8x25

20+5

Nm

-

Clamps of the front fuel tank

M6x16

8+2

Nm

-

Hose mount

M4x8

4+1

Nm

-

Tank module

M5x16

4+0.5 Nm

-

Exhaust flange

M8

10+5 Nm

-

Exhaust suspension

M8

20+5 Nm

1x Loctite 243

Exhaust silencer suspension

M10x45

30+5 Nm

mc

Oxygen sensor

M18x1.5

39±5 Nm

-

M6x8

6+1 Nm

Loctite 243

M5x10

Exhaust system

Heat protective plate
Clip

M6

+3

16

Nm

Paneling
Front wheel mud guard

M6x16 or M6x30

6+1 Nm

-

Rear wheel mud guard

M6x12

3+1 Nm

2x Loctite

Identification plate support

M6x20

6+1 Nm

-

Splash guard

M6x20

6+1 Nm

-

Seat lock

M6x25

6+1 Nm

-

Rear centre part

M5x20

Side panel, right and left-hand

M6x20

2

+1

Nm

-

6

+1

Nm

-

Threaded blind rivet

0.2+0.1

Centre side panel

M5x10

2+1

Front frame

M8x45

30+5

Side panel / Splash guard, right/left
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Designation
Inspection glass
Front panelling / Front frame at the mirror
Mirror
Interior panelling, left / right
Interior panelling, top

Thread

Tightening torque

Safety lock

M4x16

0.5+0.2 Nm

-

M4x12

0.5+0.5 Nm

-

M6x20

4+1 Nm

-

M6

5+1 Nm

-

KB 50x16

+0.5

-

M5x16
M6x20

1.5

Nm

2

+1

Nm

-

6

+1

Nm

-

+1

Nm

Loctite 243

Nm

Loctite 243

Centre engine spoiler

M5x16

2

Engine spoiler left/right

M5x25

6+1

Air filter
Intake muffler

KB 50x25

1.5+0.5 Nm

-

Stepper motor casing

KB 50x55

+0.5

Nm

-

+0.2

Nm

-

Air filter, intake pipe

M5x20

Flange for vent valve

M5x20

1.5

0.7

1.5

+1

Nm

mc

Electrical system
M6x20

4+1 Nm

-

KB 50x25

1.5+0.5 Nm

-

Direction indicators front/back

M6

1.5+0.5

Tail light

M6

4+1

M6x12

8+1 Nm

Headlight

Horn
Regulator

M6

6

+2

Nm

Control unit (ECU)

KB 50x25

Regulator mounting

M6

4+1

Securing instruments to mount

M6

4+1
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3.5.2

Engine
Designation

Crankshaft main bearing

Balance shaft bearing

Connection
Uniform strength bolt

M8x50

Tightening Torque
(Nm)

Safety lock

1st stage: 30 Nm
2nd stage: 45 Nm,
3rd stage retighten by
90° (+10°)

-

1st stage: 45 Nm
2nd stage: 30+5 Nm

-

DIN 7643-6-3 raw

10+2 Nm

Loctite 243

Gear housing - crankcase.

M6x30

8+2 Nm

-

Water drain plug

M8x14

10+2 Nm

-

15+2 Nm

Loctite 243

M18x1.5

20+5 Nm

Loctite 243

M16x1.5

20+5 Nm

Loctite 243

M14x1.5

15+3 Nm

Loctite 243

Neutral gear switch

10+2 Nm

-

20+3 Nm

-

Oil line

Oil-level gauge
Oil channel plug

Neutral gear switch
Oil pressure switch (0.5 - 0.8 bar)
Chain rails

Collar screw

10+2 Nm

microencapsulated

By-pass valve (oil-pressure valve)

Screw plug

20+5 Nm

-

Baffle plate

M6x12

8+2 Nm

microencapsulated

Oil sump

M6x25

8+2 Nm

-

20+5 Nm

-

Oil drain plug
Oil suction pipe

M6x12

8+2 Nm

microencapsulated

Oil filter

Oil filter

10+2 Nm

-

Oil filter adapter

20+5 Nm

Loctite 243

Threaded stud

20+5 Nm

-

Oil splash nozzle
valve screw

10+2 Nm

Loctite 243

Oil splash nozzle, screw

10+2 Nm

Loctite 243

M6x22

6+2 Nm

-

Nut M6

10+2 Nm

-

Cylinder head connection

M6x16

8+2 Nm

-

Exhaust manifold
Water circuit bleeding

M8x25

6+2 Nm

-

M6x1.0

6+2 Nm

-

Chain spray nozzle borehole plug

M8x1

5+2 Nm

Loctite 243

Fixation, intermediate gear axle

M6x16

2+1 Nm

-

Oil channel plug

M8x10

10+2 Nm

Loctite 243

Chain adjuster cover

M6x25

8+2 Nm

-

Oil filter adapter
Oil hoses connection, panelling side
Oil splash nozzle, piston cooling
Oil splash nozzle, chain lubrication
Bearing frame
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Designation
Head cap screw

Connection
M11x1.5

Tightening Torque
(Nm)
Stage 1: 50 Nm
Stage 2: 90+5 Nm

Safety lock
-

Chain casing

M6x50

14±1 Nm

-

Extraction pipe

M4x10

3+1 Nm

microencapsulated

Ignition coil bracket

M6x12

8+2 Nm

-

Decoupling element

6+1 Nm

-

M6x16

8+2 Nm

-

M12x1.5x45

65+5 Nm

Loctite 272

M8x25

20+2 Nm

microencapsulated

Connecting rod bolt

60 Nm + 45°

-

Valve cap
Intake fitting
Crankshaft sprocket
Water pump drive gear
Connecting rod

M6x20

Nm

Loctite 243

Slotted nut M24x1.5

90+5 Nm

Loctite 243

Pressure plate screw fitting

M6x25

10+2 Nm

-

Slave cylinder

M6x25

10+2 Nm

-

Alternator cover

M6x25
M6x35

8+2 Nm
8+2 Nm

-

Guide plate (cable routing LIMA cover)

M4x6

3+1 Nm

microencapsulated

Stop pin

22+3 Nm

Loctite 243

M6x25

8+2 Nm

-

M6x35

8+2 Nm

-

M16x1.5

20+5 Nm

-

M5x14

4+2 Nm

microencapsulated

M14x1.5x30

95+5 Nm

Loctite 272

Pinion cover

M6x12

6+2 Nm

-

Cover plate

M6x18

10+2 Nm

Loctite 243

Star wheel

M8x30

20+2 Nm

microencapsulated

Connecting rod, selector fork

M6x30

10+2 Nm

Schnorr hose

Camshaft controller holder

M6x25

10+2 Nm

Schnorr hose

transmission cover

M8x35

27+2 Nm

Schnorr hose

Alternator (rotor)

M12x1.5x40

120+2 Nm

-

Alternator (stator)

M6x40

6+2 Nm

Loctite 243

Spark plug

M14x19

18+2 Nm

-

Starter

M6x25

8+2 Nm

-

Crankshaft sensor

M6x10

8+2 Nm

-

Water temperature indicator

18+2 Nm

-

Free wheel
Clutch

Gearshift stop pin
Clutch cover

Clutch cover locking screw
Locking plate
Motorcycle pinion

Water temperature indicator
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Connection

Tightening Torque
(Nm)

Safety lock

Intermediate gear axle (water pump

M8x40

20+2 Nm

microencapsulated

Water pump

M6x20

8+2 Nm

microencapsulated

Oil pump shaft

M8x8

13+2 Nm

-

Oil pump

M6x16

8+2 Nm

microencapsulated

Designation
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4.1

Seats

WARNING!
Danger of falling!
Check the safe location of the seats after every installation!

4.1.1

Pillion Seat

Removal/Dismount the pillion seat

& # 

1. Insert the ignition key into the seat lock (1) and turn it to the
right (clockwise). To do so, press on the pillion seat until it
unlocks, if necessary
2. Lift the pillion seat up to the rear and remove it.

Inspection
Check seat lock (1), Bowden cable, and detent mechanism for
easy movement.
Spray with silicone spray, if necessary.
Check the rubber spacers (4x) under the seat for loss, wear, or
porosity. Replace it, if necessary.

1
2

4.1.2

Driver’s Seat

Removal
1. Dismount the pillion seat.
2. Pull on the eyelet (1).
This unlocks the seat.
3. Lift the driver’s seat (2) up to the rear and remove it.

Inspection
Check Bowden cable and detent mechanism for easy movement.
Spray with silicone spray, if necessary.
Check the rubber spacers (4x) under the seat for loss, wear, or
porosity. Replace it, if necessary.

2

1

Installation
1. Push the driver’s seat on the lateral pins (1), and press the
rear bolt slightly to snap into the lock (2).
2. Press the driver’s seat into the lock, and check for firm fit.
3. Insert the hooks at the front of the pillion seat into the
eyelets (3). Apply light pressure to snap in the pin into the
lock (4) at the rear.
4. Check tight fit.

1

2
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Fuel Tank

4.2

Fuel Tank

DANGER!
Risk of fire and explosion!
Fuel is a flammable liquid of A1 hazard class and
therefore an extreme fire risk. Fuel fumes are highly
explosive.
Exercise maximum care when working with fuel and
other easily flammable substances!
Only work with the engine switched off and in well
ventilated areas. No smoking! Keep flames and
sparks away from the entire work area.
Completely empty the fuel tank, using only
containers intended for this purpose. Explosive gas
fumes remain in the fuel tank even after it has been
completely drained!
Leaked or drained flammable liquids must be
collected immediately, removed from the working
area and stored in an appropriate location until final
disposal.
The fuel tank is made of plastic (polyethylene PE Marlex). Defective fuel tanks cannot be repaired. They must be replaced.
The tank volume is approx. 19 litres.
The fuel tank cap is secured by a lock.
The fuel tank normally need not be removed.
Swing up the fuel tank to obtain access to the fuel tank system
assemblies.
During driving, the fuel tank is secured by a lift-off prevention
device which is bolted to the frame.

4.2.1

Tilting the Fuel Tank Upward

DANGER!
Danger of crushing and damage to property!
Do not swing up the fuel tank when it is full! The
amount of fuel which may remain in the tank must not
cover the tank bottom when you look into the open
fuel tank. Otherwise, drain excess fuel into a suitable
receptacle (see 4.2.4 "Fuel System") .
A full fuel tank is heavy. Prevent the fuel tank from
falling down when you swing it down!
Ensure that the cable and fuel hoses are in their
proper positions and free to move.

50
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Tilting upward
1. Remove the seats.
2. Unscrew both M6 hexagon socket head screws (1) from the
lift-off prevention device (2) (ball-ended hex driver).
3. Tilt the fuel tank (3) upward.
4. Use suitable means (e.g., the rubber retaining strap (4)) to
secure the fuel tank at the frame.
Ensure that the surface is not damaged.

2

3

1

4

Removal
1. Remove seats and panelling.
2. Swing up and secure the fuel tank.
3. Disconnect the electrical connections and the hose from the
tank module (see 4.2.5).
4. Swing the fuel tank down, and avoid squeezing any hoses
or cables.
5. Unscrew the rear M8x25 mounting screws (1) on both
sides, and remove the fuel tank.

Installation
Install in reverse order. Insert the screws (1) with some grease.

DANGER!
Route all hoses and lines with no kinks or chaffing
points! They must not be cramped.

4.2.2

Tank Cap Lock

Open

8 5 1 2

1. Lift the cap (1), insert the key into the fuel filler cap lock (2),
and turn clockwise (OPEN).
2. Raising the tank cap.

Close
O

N
P E

A u f

1

1. Fold down and lock in the tank lock with the key inserted.
2. Remove key.
3. Check that the tank cap is tight.

Z u

2
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4.2.3

Tank Cap

Removal
1. Loosen the M5x30 machine screws (2).
The screws (1) are just dummies!
2. Open the tank cap (3).
3. Remove tank cap (3) and seal ring (4).
4. Loosen machine screw (5).
Caution! Do not let the screw fall into the fuel tank!
5. Remove collector (6) and seal (7).

Inspection
Examine the seals (4) and (7) for damage and porosity.

Installation
Install in reverse order.

Note:
The tank cap needs to be replaced when any worn
component part is detected.
A complete ignition steering lock set will need to be
installed in this case as well:
• Ignition steering lock
• Tank cap and
• Lock operation

4.2.4

Fuel System

WARNING!
Risk of fire or injury due to spilled fuel, or wrong
storage and handling of fuel! Please observe the
warning notices regarding fuel handling and fuel tank.

1

The built-in tank module (2) delivers the fuel from the fuel tank to
the fuel injectors (1).
The built-in tank module (2) is equipped with the following components:
• Filter
• Pressure regulator
• Filter screen
• Feed pump
• Fuel sensor
• Rapid-action coupling for the fuel hose
• Swirl pot

Draining fuel
2

You can use various methods to drain fuel from the fuel tank.
1st option:
Set the diagnostic unit to function test [FUEL PUMP ADMISSION PRESSURE], and activate the tank module.
1. Connect the MZ service tool to the tank module
(see 4.2.6 "Checking Fuel Pressure") .
2. Connect tester (see 9.4.2 "Diagnostic Scantool FR 2000") .
3. Position a suitable container under the ball cock.
4. Open ball cock.
5. Set to function test [fuel pump admission pressure].
The tank module will now pump fuel through the ball valve into
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the vessel.
2nd option:
Fuel can be drained through the filler stub, using a suitable
device.

4.2.5

Built-in Tank Module

Removal

WARNING!
Risk of fire or injury due to spilled fuel, or wrong
storage and handling of fuel!
Please observe the warning notices regarding fuel
handling and fuel tank.
1. Support and secure the motorcycle on the motorcycle
stand.
2. Empty fuel tank (7) completely (see 4.2.4 "Fuel System") .
3. Remove the seats.
4. Swing up and secure the fuel tank (7).
5. Remove spring band clamps, ventilation hose, and water
drainage hose from the hose stems.
Do no reverse the hoses during installation!
6. Unscrew screws (6), and remove the mount.
7. Remove the connector (1), Cut the cable binders.
8. Use a suitable clamp to squeeze the delivery hose (4) close
to the built-in tank module.
9. Squeeze the lock at the module, and pull off the delivery
hose (4).
10. Unscrew 6x oval flange head screws (3).
11. Remove the tank module (5) with the seal ring.

4

Installation
1. Install in reverse order.
2. Observe the correct installation position when inserting the
built-in tank modules:
• Module groove at the lug of the tank opening
• The O-ring must be seated correctly in the groove.
3. Tighten the screws in several steps one after the other up to
4+0.5 Nm.

Tightening torque:
Oval flange head screws:
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4.2.6

Checking Fuel Pressure

The MZ service tool allows the diagnosis of fuel supply problems.
It is not necessary to remove the corresponding parts.
To measure the fuel pressure, switch on the ignition in order to
initiate the function test of the fuel pump.

Inspection

DANGER!
Overpressure in the fuel system!
Never switch on the ignition when the fuel hose is
disconnected. This will bypass the fuel pressure
regulator, and generate overpressure in the system.
The ball valve must be closed.
1.
2.
3.
4.

5.
6.
7.
8.
9.

Switch off the ignition
Dismount the seats.
Swing up and secure the fuel tank.
Disconnect the fuel hose from the tank module.
Hold a rag under the hose, and catch the remaining fuel in a
suitable receptacle.
Connect the pressure gauge hose to the tank module.
Position the unit between the frames such that it can be
operated.
Close ball cock.
Swing down the fuel tank.
Switch on the ignition, and the check the pressure indicated
on the pressure gauge.

Note:
The correct fuel pressure should be 3.5 bars±0.25
bars. Check the admission pressure using the FR
2000 diagnostic unit if the pressure shown on the
pressure gauge is either higher or lower.
10. Switch off the ignition
11. Open the ball valve at the tool, and slowly release the fuel
pressure.
12. Remove the pressure gauge.
13. Install in reverse order.
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4.3

Paneling

The paneling should be removed completely or partly before
starting repair or maintenance work.
Pull off the indicator cable after removing the front side panels.
Support the motorcycle on an assembly stand, and secure it
before removing the engine spoiler.
Accessories (tools, jigs) may not be used unless they do not
affect the motorcycle’s operational safety and roadworthiness,
and have been approved for the MZ 1000S by MZ.
In this connection, please comply with the terms of warranty and
legally applicable stipulations.

4.3.1

Mirror

The mirrors are mounted to the front panelling and to the front
frame. The described steps apply to both mirrors.

DANGER!
Correctly adjusted mirrors improve driving safety. The mirror
must be adjusted individually for every rider.

Removal
1. Unscrew self-tightening nut (7).
2. Remove washer (6), spring (5) and brushing (4).
You do not need to unscrew the M6 mushroom head bolts
(3) to remove the mirror.
3. Remove mirror (1).

Installation
Install in reverse order.
Do not tighten the M6 nut (7) beyond the point at which the
mirrors can be adjusted without using much force!
Please observe the sheet metal hemispheres (2)!

Note:
Replace self-locking nuts if the lock does not work any
longer!
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4.3.2

Front Paneling

The front paneling is fastened at the front frame, at the headlights, and at the panelling.

Removal
1. Remove the cable connectors for main/high and dipped/low
beam and the parking light bushing from the headlights.
2. Unscrew two bayonet locks (6) from the panelling each on
the left- and right-hand sides.
3. Unscrew three oval flange head screws with the washers on
both sides of the headlight mount.
4. Remove the left-hand and right-hand mirrors (1).
To do so, unscrew the nuts (5).
5. Unscrew flat-head bolt (3). Hold the nut (4) still.
Make certain that no component gets lost.
6. Unscrew the oval flange head screws (7, 8).
7. Remove the front panelling (1), and lay it down carefully.
8. Remove the headlights if necessary.

Installation
Install in reverse order.

Note:
Always replace the self-locking nuts with new ones!
Set the headlight.

Tightening torque:
Flat-head bolt (3):
Mirror nuts (5):
Oval flange head screw (7):
Oval flange head screw (8):
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4.3.3

Front Windscreen

DANGER!
Avoid scratches on the windscreen!
Lay down the windscreen carefully on a clean rag.
Removal
1. Unscrew 8x the flat mushroom head screw M5 (2).
2. Remove the plastic washers (3) and the flanged rubber nuts
(4).
3. Remove and carefully store the windshield (1).

Installation
Install in reverse order.
Lightly grease the screws.
Observe the plastic washers under the screws.

Note:
Install with care to avoid scratches or other damage to
the windshield.
Never exceed a tightening torque of 0.5 +0.2 Nm. The
windshield may break!

Tightening torque:
Flat mushroom head screw:

4.3.4

0.5+0.2 Nm

Engine Spoiler

Removal
1. Open the bayonet locks (2) on both sides.
2. Unscrew the oval flange head screws on both sides (3).
3. Remove the engine spoiler (1) completely.

Installation
Install in reverse order.

Tightening torque:
Oval flange head screws (3):
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4.3.5

Paneling

Removal
1. Open the bayonet locks (1).
2. Disconnect the indicator cables.
3. Take off the paneling (2).

Installation
Install in reverse order.

4.3.6

Side Panel

Removal
1. Dismount the seats.
2. Unscrew upper oval flange head screws (5) and (8) with the
washers.
3. Unscrew the plastic threaded blind rivet (7), and pull out the
rivet.
4. Unscrew the screw (4) from the speed nut.
5. Remove the speed nut from the butt joint of the side paneling (3).
6. Pull the detent bolt (6) from the rubber bush without loading
the support angle (2).

2

7. Tilt the upper edge of the side paneling carefully toward the
outside to separate the support angle (2) borehole from the
detent elements at the rear centre part.

Installation
Reassemble in the reverse order.
Coat the stop bolt with silicon spray!

Tightening torque:
Oval flange head screws (4):
Oval flange head screws (5):
Plastic threaded blind rivet (7)
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4.4

Mud Guards

4.4.1

Front Wheel Mud Guard

Removal
1. Unscrew 4x M6 oval flange head screws (4) from both
sides, and remove the flange bushings.
2. Remove the locknut with the washer M6 (2) on both sides.
3. Pull the M6 screw (3), and pull off the flange bushing.
4. Remove the front wheel mud guard (1) between the fork
sliders.

Installation
Install in reverse order.
The front wheel axle must be installed before mounting the front
wheel mud guard if no front wheel is in place. This will avoid
distortions and possible damage to the mud guard.

Tightening torque:
Oval flange head screws (4):
Locknuts (2):

4.4.2

6+1 Nm
6+1 Nm

Rear Wheel Mud Guard

Removal
1. Remove the rear wheel (see 7.2.1 "Replacing the Rear
Wheel") .
2. Unscrew the 4 oval flange head screws (4).
3. Remove the rear wheel mud guard (1) from the rocker (3).

Installation
Install in reverse order.
Grease the screws.

Tightening torque:
Oval flange head screws (2):
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4.5

Handlebar

The handlebar consists of a left and a right handlebar half.
1
2
3
4
5
6
7
8
9

Throttle cable
Swingarm
Steering column tube with rubber grips
Left-hand combo-switch
Handlebar half
Right-hand combo-switch
Handlebar grip
Sleeve
Telescopic fork

4.5.1

Right-hand Handlebar Half

Removal

5

1

3

2

1. Unscrew the M6 cheese head screw in the vibration
absorber (5), and remove the vibration absorber.
2. Pull off steering column tube (4) together with the rubber
grips, the combo-switch (3), and the accelerator cables.
3. Unscrew the 2x cheese head screws (2), and remove the
hand brake lever with the brake master cylinder.
4. Loosen machine screw (1).
5. Pull up the handlebar half from the fork slider.

Installation
4

Install in reverse order.
The handlebar half must be replaced if the locking bolt at the
handlebar half clamping ring is deformed (by external impact like
falling over or by a crash).

Tightening torque:
Machine screws (1):
Flange screws for (2):
Machine screw for (5):

4.5.2

25+5 Nm
6+1 Nm
8+2 Nm

Loctite 243

Left-hand Handlebar Half

Removal
1. Unscrew the M6 cheese head screw in the vibration
absorber (1), and remove the vibration absorber.
2. Remove the handlebar grip (2) and sleeve (3).
3. Remove the combo-switch (4).
4. Remove the clutch lever.
5. Unscrew the cheese head screw (6), and pull off the
handlebar half form the fork slider.

Installation
1
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Install in reverse order.
The handlebar half must be replaced if the locking bolt at the
handlebar half clamping ring is deformed (by external impact like
falling over or by a crash).
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Tightening torque:
Machine screws (1):
Flange screws for (2):
Machine screw for (5):

4.5.3

25+5 Nm
6+1 Nm
8+2 Nm

Loctite 243

Cables

The following bowden cables are installed on the handlebar:
• Throttle cable, pull (1):l = 815 ± 3 mm, x+y = 90 ± 1 mm
• Throttle cable, push (2):l = 790 ± 1 mm, x+y = 112 ± 1 mm

Note:
Throttle cables must have freedom of motion in every
position. They must not be cramped or kinked!
Bowden cable must not be pre-tensioned, that is they
must not apply force when not in use.

Care
The bowden cables must not tear under the required operation
forces and they must be easily moved. For this reason, they must
be inspected and maintained in regular intervals (see maintenance intervals).
For lubrication, use a resin-free oil (e.g.: thin silicon oil).

Removal
- at the throttle twist grip
1. Unscrew the combo-switch top part (3), and unhook both
accelerator cables (5).
2. Mark the throttle cables (pull/push).
3. Remove the steering column tube (1).
4. Pull the accelerator cables out of the combo-switch lower
part.
5. Note the routing in the frame.

- at the engine
1. Remove the seats.
2. Swing up and secure the fuel tank.
(see 4.2 "Fuel Tank")
3. Remove the air box (see 4.9.2 "Replacing Air Box") .
4. Undo the check nuts at the throttle valve, and remove the
accelerator cables from their corresponding locations.

Inspection
Check the accelerator cables for easy movement. Replace the
accelerator cable when you have even the slightest doubt as the
to accelerator cable’s perfect functioning.
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DANGER!
Loss of control, accident hazard!
The function of the throttle valves may be impaired
when the motorcycle is used with Bowden cables
which are incorrectly adjusted, routed wrongly, or
damaged.
Excessively tight Bowden cables or other cables will
restrain steering. Swing the handlebar fully to the
right and to the left, and check for easy movement.
Installation
Install in reverse order.
1. Reinstall the Bowden cables in the frame, following the
routing noted during removal.
2. Re-connect the Bowden cables at the throttle neck and at the
combo-switch.
3. Turn the throttle twist grip forward until it reaches the
mechanical stop, and adjust the accelerator cable pull.
Then, adjust the accelerator cable push.

Setting:
1. When it is adjusted correctly, the throttle grip must have a
play of approximately 2 mm, and run against the mechanical stop as it closes. The accelerator cable needs to be
adjusted again when the play is either bigger or smaller.
2. Mounting the air box (see 4.9 "Air Box")
3. Install the fuel tank.
4. Install the seats.

DANGER!
A slack accelerator cable may cause the accelerator
cable to stick, causing a loss of control and an accident. Be sure that the check nuts are tightened.

4.5.4

Hand Brake Lever

Removal
1. Unscrew the flanged nut (7), and unscrew the articulated
joint shoulder bolt (5) upwards.
2. Remove the brake lever (6).
3. Remove and check sealing cap (1), locking washer (2),
piston with primary and secondary seal (3) and spring (4).

Installation
1. Install in reverse order.
Moisten the seals with brake fluid.
Insert the articulated joint shoulder bolt (5) with grease.
2. Bleed brake. (see 6.2.2 "Bleeding Brake System")
3. Perform function test.
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Setting

DANGER!
Driving safety hazard due to wrong adjustment!
Rough, incorrectly set values may lead to operating
errors! The clutch and hand-brake levers must always
be optimally adjusted for the current rider.
The front brake is actuated by the hand-brake lever (1).
Use the control wheel (2) to adjust the distance between hand
brake lever and throttle twist grip:
• Turning clockwise:
reduces the distance
• Turning anticlockwise:
increases the distance
Adjust the distance such that the driver can easily use the brake
lever.



4.5.5

Front Stop Light Switch

The brake lights switch (1) is fastened under the brake
cylinder (2).

Removal
1. Disconnect the two plug contacts.
Pull on the terminals, not the cable!
2. Screw off the brake light switch.

Inspection
Check cable for continuity.
Brake lever not activated = switch open (no connection signal).

Installation
Install in reverse order.

4.5.6

Clutch Lever

Removal
1. Unscrew the flanged nut (1), and unscrew the articulated
joint shoulder bolt (2) upwards.
2. Remove the brake lever (9) with sleeve.
3. Remove and inspect sealing cap (8), pressure pin (7),
locking washer, piston with primary and secondary seal
(4...6), and spring (3).
Installation
1. Install in reverse order.
Moisten the seals with brake fluid.
Insert the articulated joint shoulder bolt (5) with grease.
2. Bleed brake.
3. Perform function test.
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Foot Rests
Setting
1
2
3

2

4

The clutch is actuated hydraulically by the clutch lever (1).
The distance between the clutch lever and the handlebar is
adjusted with the setting button (2).
• Position 1 = greatest distance
• Position 4 = least distance
Adjust the distance such that the driver an easily and safely use
the clutch lever.

1

4.5.7

Clutch Switch

The switch (1) is fastened at the clutch cylinder bottom.

Removal
1. Disconnect the two plug contacts.
Pull on the terminals, not the cable!
2. Loosen the screw (2) with washer.
3. Unscrew the switch.

Inspection
Check the switch for continuity.
Brake lever not activated = switch open (no connection signal).
Installation
Install in reverse order.

4.6

Foot Rests

4.6.1

Rear Foot Rests

The following operations should be carried out on both sides.

Removal
1. Remove the locking washer (4) and the washer (3).
2. Pull out the clevis pin (1) and the washer (2).
3. Remove the foot rest (5) with ball, spring, and detent
element from the location.
4. Inspect all parts and replace, if necessary.

Installation
Install in reverse order.
Grease ball, spring, and detent element.

Note:
The detent element is pressed into the foot rest, and
should only be replaced if it is worn out.
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4.6.2

Front Foot Rests

The following operations should be carried out on both sides.

Removal
1. Remove and dispose of the locking washer (3).
2. Pull out the pins (1).
3. Pull the foot rest (4) and spring (2) out of the mount.

Installation
1. Slide the foot rest (4) with spring (2) onto the mount.
2. Lightly grease the pins (1) and slide them through.
3. Install a new locking washer (3).

4.7

Gearshift

4.7.1

Gear Change Pedal

WARNING!
Riding safety endangered!
Rough, incorrectly set values on the gear change
pedal may lead to operating errors.
The gear change pedal should always be adjusted to
every driver, ensuring an optimum fit.
Gear shifting pattern
1
N
2
3
4
5
6

4
3

2

N
2

1

1st gear
Neutral gear
2nd gear
3rd gear
4th gear
5th gear
6th gear

The position of the gear change pedal (1) is adjusted with the shift
rod (2).

4.7.2

Gear Shift Control

Removal
1. Loosen machine screw (5).
2. Remove gear change pedal (2) with flange bushing (4),
sleeve (3), and bearing spring (1) from the foot rest holder.
3. Unscrew the locking screw (7), remove the spring washer,
and pull the lever (8) off the selector shaft.
4. Unscrew 2x oval flange head screws (9) from the joint
heads of the gear change pedal.
Watch the spacer sleeve.
5. Loosen the 2x check nuts (10), and unscrew both joint
heads from the shift bar (11).
6. Replace the pedal rubber (12) if necessary.
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Sidestand
WARNING!
Riding safety endangered!
The lock nuts (10) need to be tightened using 6+1 Nm
after adapting the pedal to the corresponding driver!
Installation
Install in reverse order.
Lightly grease the moveable parts.

Tightening torque:
Machine screw:
Flat mushroom head screws:
Hexagon head screw:

4.8

Sidestand

4.8.1

Sidestand Switch

20+5 Nm
8+2 Nm
8+2 Nm

Loctite 243
Loctite 243
Loctite 243

Driving while the sidestand is extended leads to immediate
danger. The sidestand switch prevents starting and riding with the
sidestand folded out and the gear engaged.
It interrupts the ignition line when the sidestand is folded down
and the motorcycle is put in gear.

Removal

DANGER!
Risk of accident!
A defective switch eliminates the safety function! To
loosen the connection, only turn the mounting screw.

2

1. Disconnect cable from the cable harness.
2. Hold the nut (1) on the side stand switch and unscrew the
screw (2).
Turn only the screw (2).
3. Remove the nut, washer and side stand switch.

Installation
1

1. Adjust the side stand switch with the nose of the switching
part in the hole of the side stand fork.
2. Slide the side stand switch onto the mounting pins on the
pivot bracket.
3. Position the washer and nut and hold it still.
4. First tighten the screw with a torque of 8+2 Nm, then turn by
90° back.
5. Route cable and wire eye upwards between frame and
engine housing, and connect to the cable harness.
6. Check the function of the side stand switch.
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Tightening torque:
M6 screw:

4.8.2

8+2 Nm, then turn by 90° back

Sidestand

WARNING!
Risk of injury!
The tension springs may jump away during removal/
installation! Wear protective goggles!
Removal
1. Remove the sidestand switch. (see 4.8.1 "Sidestand
Switch")
2. Pull off the screw.
3. Slide through the sleeve with thorn.
4. Pull the sidestand downward off the pivot bracket.
5. Disconnect the springs.

Installation
1. Connect the sidestand to the springs and with the stand in
folded position, lift it onto the pivot bracket with the fork,
using some force.
2. Grease the sleeve well, insert the sleeve and screw.
3. Adjust the sidestand switch with the nose of the switching
part in the hole of the sidestand fork.
4. Install the sidestand switch.
To do this, tighten both M6 screws with 8+2 Nm. Then turn
the screw approx. 90° back.
Only turn the screw while holding the nut still.
5. Function test of the sidestand switch.
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Air Box

4.9

Air Box

4.9.1

Replacing Air Filter

DANGER!
Penetrating dust and dirt increase the wear on
pistons and cylinders.
Only start the engine with an intact air filter.
Observe the specified replacing and cleaning
schedule.
The air filter is located in the intake muffler under the fuel tank. Its
function has a significant influence on the composition of the
fuel air mixture.
A dirty air filter leads to a fuel air mixture which is richer in fuel.
The fuel consumption increases and the engine performance is
reduced.
A defective air filter (e.g. filter paper torn) leads to a leaner (less
fuel) fuel air mixture. The engine performance is reduced and
damage may be caused due to overheating.

Removal
1. Support and secure the motorcycle on the motorcycle
stand.
2. Dismount the seats.
3. Swing up and secure the fuel tank.
4. Remove the right-hand and left-hand O-rings (3).
5. Unscrew 3x oval flange head screws (2).
6. Remove the intake pipe (1).

7. Remove the air filter (1).

Cleaning
Replace the air filter as per maintenance schedule (every 10,000
km or 6,000 miles).
More frequent replacement may be necessary, depending on
utilization.
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Air Box
Installation
Note:
Possible power loss. The intake pipe opening at the
air filter cover must not be obstructed by objects or
cables.
1. Position a new air filter.
2. Replace worn foam rubber strips.
Remove the separating foil, and stick the strips closely
together on the bottom/rear rim of the intake pipe.
Do not glue the butt joints!
3. Position and screw the intake pipe such that the foam
rubber strips are compressed circumferentially to a height of
approximately 2 mm but at a maximum tightening torque of
0.7+0.2 Nm
4. Mount O-rings on the projections.
5. Set down and fasten the fuel tank.
6. Mount the seats.

4.9.2

Replacing Air Box

Removal
1. Support and secure the motorcycle on the motorcycle
stand.
2. Remove the seats.
3. Swing up and secure the fuel tank.
4. Disconnect the engine housing ventilation hose (8) from the
valve cap.
5. Remove the air temperature sensor plug (2), and remove
the cable from the clip at the airbox bottom side.
6. Remove the connector from the IACV (stepper motor).
7. Loosen the screw and nut clamps (4) at the top edge of the
throttle necks using a long screwdriver, and pull off the
complete airbox (1) upwards.
8. Remove the hoses (7) from the stepper motor housing (5).
Observe hose routing for later reassembly!
9. The stepper motor (6) can be removed after releasing two
screws. An O-ring is located between stepper motor and
stepper motor housing, and another O-ring is installed
between housing and airbox.
10. Dismount the air filter after removing the air filter cover (1).
11. Unscrew the 13 screws (3).
12. Unscrew the 3x screws (9), and pull out the vent valve.

Test
Check the seal between top and bottom part, and the O-rings for
damage, and replace if necessary. Drain oil from the airbox if
necessary!

Installation
Install in reverse order.
.

Tightening torque:
13x screw of the upper/lower part: 1,5+0,5 Nm
Stepper motor screws
1,5+0,5 Nm
Flange for vent valve:
1,5+1 Nm
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Muffler

4.10

Muffler

DANGER!
Danger of burning!
The exhaust system becomes very hot while the
engine is running. Let the exhaust system cool before
working on it.
Removal
1. Remove the clamp from the manifold clamping point.

2. Unscrew the screw (1) and remove the nut.
3. Remove washers, rubber spacer, sleeve and muffler.
4. Pull muffler away from the manifold with turning movements.

Installation
1.
2.
3.
4.

Push the clamp (2) onto the manifold (3).
Spread liquid gasket on the contact area.
Slide the muffler (1) onto the manifold.
Push the clamp (2) on the manifold clamping point.
The clamp must be flush with the muffler tube.
Turn the screw to the bottom. Tightening torque 16+3 Nm.
5. Screw the muffler to the frame using a retaining plate, and
proceeding in reverse order compared to disassembly.
6. Tighten the clamp (2).
7. Remove any excess liquid gasket.

Note:
The exhaust must not be under mechanical stress.
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Muffler
8. Align the left-hand muffler such that a distance of approximately 1 cm is kept between the folded-up side stand and
the exhaust pipe. Make certain that the exhaust pipe does
not touch the link fork.
.

Note:
Any leak in the connection between exhaust silencer
and exhaust manifold may cause muffler back-firing.
Exhaust joint compound can be used to seal the
muffler-manifold connection.
The muffler must be treated with a suitable care agent
for stainless steel at regular intervals.

Tightening torque:
Exhaust clamp:
Exhaust mount plate (frame):

16+3 Nm
20+5 Nm

4.10.1 Exhaust Mount Plate
Removal
1. Unscrew the 3 M6 screws (1)
2. Remove the mount plate (2).

Installation
Check the exhaust mount plate and the fixing elements and
replace them if necessary.
Install in reverse order.

Tightening torque:
M6 pan head screw:
M10 screws for exhaust plate
on the frame
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Manifold

4.11

Manifold

Removal
- from the frame
1.
2.
3.
4.

Position the vehicle on the installation stand and secure it.
Remove the muffler.
Use a suitable base to support the manifold.
Unscrew the lower M8 nut with the washer from the vibration
buffer.
Secure the upper nut using Loctite 243.
Secure the upper nut again when replacing the muffler
block.

- from the cylinder
1. Release the left- and right-hand cooler struts from the oil
radiator, and push the radiator forward.
2. Carefully unscrew the exhaust gas oxygen sensor with the
cable, and lay it down, protecting it against damage.
3. Unscrew the M8 nuts from the stud bolts at the cylinder
head.
4. Remove the exhaust flanges.
5. Pull the manifold out of the cylinder head.
6. Remove the manifold seals from the cylinder head.

Installation
- Engine fastening
1. Apply some grease to the new manifold seals (2) on the
side of the cylinder and place them on the seal seats in the
cylinder head.
2. Apply copper paste to the stud bolts (1).
The copper paste prevents the nuts from burning in tightly to
the stud bolts.
3. Push the exhaust flanges (3) onto the manifold ends.
4. Insert the manifold into the cylinder head and place the
flanges on the stud bolts.
5. Push the manifold against the seals with the nuts (4) (screw
on a few turns). It must still be possible to move the manifold.

- Frame fastening
6. Install the muffler block if necessary. Secure the upper nut
using Loctite 243.
7. Push the manifold fixing brackets on the lower threaded pin
of the vibration buffer.
8. Screw the M8 nut with a washer to the vibration buffer.
9. Tighten the M8 nuts on the stud bolts, applying the specified
torque.
10. Install the muffler.
11. Carefully "turn back" the exhaust gas oxygen sensor with
the cable to avoid mechanical stress on the cable after
sensor installation.
12. Screw in the exhaust gas oxygen sensor, applying ceramic
paste.
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Note:
Avoid poor seals!
Any leak in the connection between exhaust silencer
and exhaust manifold may cause muffler back-firing.
The stud bolts may break off!
Tighten the nuts evenly with the specified tightening
torque. The flange must sit parallel on the seal
surface.
Broken or unusable stud bolts must be drilled out and
replaced.
Use new seal rings!

Tightening torque:
Exhaust flange collar nuts:
Exhaust collar nut:

10+5 Nm
20+5 Nm

Oxygen sensor:

±
39 5 Nm

4.12

upper nut
with Loctite 234!

Telescopic Fork

DANGER!
Fork oil absorbs air humidity, altering its function. For
this reason it must be replaced no later than every two
years!
Fork oil attacks the paint.
Avoid drops and splashes on painted surfaces.
The telescopic fork has hydraulic damping.
It softens hard jolts from the road surface, preventing the shocks
from bottoming. It reduces the after-vibrations of the shocks. This
function contributes significantly to the condition of the road,
thereby improving safety.
A = damping fluid level = 120 ± 2,5 mm
B = length without spring, the sliding pipe completely inserted
Volume per fork spar:
Recommendation:

MZ 1000S Repair Manual
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500 ± 10 cm3
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4.12.1 Fork Spars
Removal

DANGER!
The vehicle may tip over!
Position the vehicle on the installation stand and
secure it.
Scratches on the surface of the sliding pipes interfere
with their seal. Fork oil may leak. Make certain that the
surface of the sliding pipes do not have or receive any
scratches.
1. Place the motorcycle on the installation stand, secure it
against tipping with belts.
2. Check and note the customer-specific setting.
3. Disassemble the handlebar half (see 4.5 "Handlebar") .
4. Remove the front wheel (see 7.1.1 "Replacing the Front
Wheel") .
5. Remove the mud guard (see 4.4.1 "Front Wheel Mud
Guard") .
6. Dismount both front brake callipers
(see 6.2.12 "Front brake caliper") .
7. Loosen the 1x locking screw (1) per spar of the top fork
bridge.
8. Loosen the 2x locking screw (2) per spar of the bottom fork
bridge. Release the two screws of the lower fork brace on
each side step-by-step by 1/4 turns each.
9. Pull out the legs downwards.
10. Inspect the surface of the legs, and check for leaks.

Installation
1. Insert the fork legs into the lower and upper fork braces.
The joint between the sealing cap and the sliding pipe must
be flush against the upper flat surface of the fork bridge.
2. Tighten the fork bridge locking screws (1,2) alternately.
3. Mount the mud guards, mount the front wheel.

Tightening torque:
M8 locking screws:

25+5 Nm

mc

4.12.2 Dismantling the Telescopic Fork
ENVIRONMENT!
Fork oil may flow out!
Hold the open fork spar vertically to prevent escape of
the fork oil. Immediately collect escaped oil and
dispose of it properly.
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1. Remove the telescopic fork.
2. Completely unscrew the spring base (1) to the left using a
size 22 spanner.
3. Unscrew the valve head (2) from the inner tube (3) using a
size 32 spanner.

1

2
3

4. Hold the valve head (2) using a size 22 spanner, and
unscrew the locknut (7) using size 19 spanner.

2
7

2

6
5

5. Unscrew the valve head (2) from the damping insert (4).
6. Pull out the fork spring (5).
7. Pour the oil into a suitable receptacle, and dispose the oil in
accordance with regulations.
Catch the spacer sleeve (6) during pouring.

4

8. Push the special tool (8) on the damping insert (4), and hold
the insert.
9. Unscrew the cheese head screw and the seal ring (9) using
an 8 mm Allen key.
10. Remove the damping insert (4).

8

9

DANGER!
Risk of injury!
Lack of care in working with the screw driver can lead
to nicking and scratching of the sliding pipe surface!
Possible paint damage and destruction of the wiper
seat! Do not place the screw driver against the sliding
pipe and apply leverage.
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1 2

1 6

1 3

1 4

1 5

1 1

1 0

11. Carefully push the dust gasket (10) and the metal clip (11)
out of the inner tube (3) using a screwdriver.
12. Tap the sliding tube (12) from the inner tube (3).
13. Pull off the inner slide bushing (16), the outer slide bushing (15),
and the washer (14).

3
14. Before installing or removing the seal rings on the sliding
tube (12), cover the groove edges with vinyl sheet, insulating tape or a similar covering to prevent any damage to
the sealing lips.
15. Remove the shaft seal ring (13) and dust-proof seal
ring (10).

1 0

1 3

1 2

A

Inspection
Perform the following inspections:
• Concentric running of the sliding pipe (12);
Bent sliding pipes cannot be straightened
• Wear/damage on the sliding bushings
• Wear/damage on the shaft sealing ring (13)
• Wear/damage on the dust-proof seal ring (10)
• Wear/damage on the chromium coating

Installation
1 6

1 5

1 3

1 2

1 1

1 0

1 2

A

1 2

1 6

1 5

1. Before installing or removing the seal rings on the sliding
tube (12), cover the groove edges with vinyl sheet, insulating tape or a similar covering to prevent any damage to
the sealing lips.
2. Lightly brush the dust-proof seal ring (10) and shaft sealing
ring (13) with fork oil.
3. Push the dust gasket (10), the metal clip (11), and the shaft
seal ring (13) on the sliding tube.
4. Remove the cover (A).

1 3

1 4

1 1

1 0

5. Slide washer (14), outer slide bushing (15) and inner slide
bushing (16) on the sliding tube.
Make certain that the inner slide bushing (16) snaps in
correctly into the groove provided for it.
6. Push sliding tube (12) into sliding tube (7).
7. Tap in the slide bushing (15) using the MZ special tool (17).

3
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8. Fit in the shaft seal ring (13) using the MZ special tool (17).

1 7

1 3

8

3

9. Slide the damping insert into the sliding tube located in the
inner tube (3).
10. Slide the MZ special tool (8) over the damping insert and
hold both.
11. Screw in the cheese head screw and the seal ring (9), using
an 8 mm Allen key.

9

Tightening torque:
Machine screw:

40+5 Nm

Filling the fork spar

A
B

1. Compress the fork spar and damping insert up to the end
stop and position vertically.
2. Fill the sliding pipe with the recommended fork oil SAE 7,5 10 W.
3. The damping insert should be moved up and down repeatedly in order to remove any air inclusions.
The oil suction devices available in accessory shops are recommended for precise filling of the two fork spars.
The image on the left shows one of the models.

C

L

MZ 1000S Repair Manual

4. Top up fork oil if necessary.
5. Loosen the locking screw (B),
6. Slide the pipe (A) until the distance (L) from the end of the
pipe to the lower edge of the cover (C) is
=120±2,5 mm)
Lock the pipe.
7. Hang the suction device with the cover into the sliding pipe.
8. Suck up excess fork oil (nominal filling volume 500 ± 10 ml).
9. Remove the suction device.
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4.12.3 Assembling Fork Spar
DANGER!
Dirt may damage the fork components, leading to
malfunctions, loss of stability or loss of control, or
even to a crash.
Ensure cleanliness. Assemble the parts in a clean and
dustfree environment.
2

1. Screw in the nut (4) completely on the thread of the
damping insert (4).
2. Install spacer sleeve (6) and fork spring (5) with the smaller
diameter pointing to the valve head.
3. Slide a spanner (size 13) between the spring until it bears
against the nut (4).
4. Turn the spring until the spanner (size 19) catches the nut.
5. Screw the valve head (2) on the damping insert.
6. Screw on the valve head, and tighten the locknut (4) using a
size 19 spanner.

6
5

4

2
7

7. Screw and tighten the valve head (2) into the inner tube
using a size 32 spanner.
8. Carry out the customer-specific setting of damping and
spring basis.

1
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4.12.4 Fork Bridges
DANGER!
The vehicle may tip over!
Ensure that the vehicle is standing securely.
Put the vehicle on the installation stand and secure it.
Position the steering head vertically to replace the
steering bearing.
Removal
1. Remove the seats, swing up and secure the fuel tank.
2. Remove the front wheel (see 7.1.1 "Replacing the Front
Wheel") .
3. Remove both front brake calipers (see 6.2.12 "Front brake
caliper") .
4. Remove the front wheel mud guard (see 4.4.1 "Front Wheel
Mud Guard") .
5. Unscrew the fastening elements from the lower fork yoke.
6. Completely remove the handlebar half
(see 4.5 "Handlebar") .
Store such that the accelerator cables and the hydraulic
hoses are neither kinked nor damaged otherwise.
7. Remove the fork spars.
8. Unscrew the nut (2) from the steering tube.
9. Remove the washer and the upper fork bridge (3).
10. Loosen the slotted nut (4). Use MZ special tool.
11. Remove the cover and the spacer.
12. Pull the lower fork brace with the spacer washer out of the
steering bearing.
If additional work must be performed (lock replacement, etc.), the
switch on the ignition lock (1) can be removed.

Installation

DANGER!
Damages of the equipment!
Insert a plastic sheet between nut (2) and tool to
prevent damage!
Install in reverse order.
Lightly lubricate the steering tube.

Tightening torque:
Nut for the steering tube (2):
Slotted nut (4):
Fork bridge locking screws

MZ 1000S Repair Manual
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4.12.5 Steering Bearing
The steering bearing consists of two grooved ball bearings (1)
with a cover on both side and a spacer sleeve (2).
The spacer sleeve (2) guarantees a specified distance between
the bearings in the steering head (3).
Exact installation is made possible by a pressing tool.

1
2
3
1

Inspection

DANGER!
Injury, property damage!
Safely support the motorcycle to prevent it from
tipping over.
1. Lift and support the motorcycle front.
2. Grasp the fork legs at the bottom end, and move them back
and forth.
Replace the steering bearings if you feel any play.

Removal

DANGER!
Damage to bearing!
Do not jam the bearing when pounding it out!
Alternate slight pounding on opposite sides.
1. Remove the fork bridges (see 4.12.4 "Fork Bridges") .
2. Carefully pound out the lower bearing from above using a
hammer and spike.
3. Remove the bearing and spacer sleeve.
4. Pound out the top bearing from below.
5. Clean the bearing seats.

Installation

DANGER!
Do not pound the bearing in with a hammer!
Always use a pressing tool.
80
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Dimensions for pressing tool
Pressure piece:
Nut:
Threading pin material:

Steel C15
M16x1,5
Steel 50CrV4

2x
2x

DANGER!
Only use original spacer sleeves!
Do not flatten or bend the spacer sleeve while
pressing in the bearing!
1. Insert the new ball bearings (3) with the covers on both
sides and spacer sleeves (4) into the steering head (5).
2. Press the ball bearings and spacer sleeve into the steering
head using the pressing tool.
3. Check the tight seat of spacing sleeve on the bearing inner
ring.

1
2
3
4
5
3
2
6
1

1 5
1 4

1 3

7
8
9
1 0

1 2

1 1

4. Place the spacer (12) on the lower fork bridge (11), slide the
telescopic fork with steering pipe (10) into the pre-installed
steering bearing from below.
5. Lay the spacer (9) onto the top bearing.
6. Position the cover (13).
7. Tighten the slotted nut (14) using a MZ special tool.
8. Mount the top fork bridge (8), position the washer (15) and
tighten with the nut for the steering tube (7).
Before doing so, insert a plastic sheet between nut (2) and
tool to prevent damage.
9. Mount the handlebar half.
10. Connect the cable to the cable harness and lay properly.
11. Install the front wheel and mud guard.
12. Perform a function test on the front brake and the clutch.

Tightening torque:
Nut for the steering tube (11):
Slotted nut (16):
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Shock Absorber

4.13

Shock Absorber

Basic adjustment:
The spring preload has been preset in the factory for a person of
approximately 75 kg: Turn counterclockwise to open the regulator up to the stop. Then turn it 17 clicks in a clockwise direction.
An adjustment is necessary if the motorcycle predominantly
carries two people or the permissible overall weight.

WARNING!
Incorrectly set values endanger riding safety.
The headlight setting must be corrected after the
spring preload has been changed!

DANGER!
Never adjust the outward and inward damping at the
same time. Always
turn it first in the "+" plus direction as far as it will go.
Then turn back to the required setting in the "–" direction.
Check the damping!

S

S A C H
S

4.13.1 Setting

3

82

1

2

Spring preload (1)
The initial spring tension can be adjusted in stages (clicks) at the
regulator (1).
• Turning clockwise (HARD):
initial spring tension increased; two people and luggage
• Turning anticlockwise (SOFT):
initial spring tension reduced; Rider weighing less than 75 kg
Outward damping (rebound stage) (2)
The outward damping can be adjusted in stages (clicks) at the
ring (2).
• clockwise:
Increases the damping
• anticlockwise:
Decreases the damping
Inward damping (compression stage) (3)
The inward damping can be adjusted (clicks) at the setting
button (3).
• clockwise:
Increases the damping
• anticlockwise:
Decreases the damping
• Basic adjustment:
Turn clockwise to close the setting button (3) up to the stop.
Then turn it 12 clicks in an anticlockwise direction
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4.13.2 Replacing Shock Absorber
The shock absorber is maintenance free throughout its entire
useful life.

Removal
1. Lift the motorcycle until the rear wheel is just touching the
ground.
2. Remove the seats and side panel.
3. Remove the protective cap (1).
4. Unscrew the M12 hexagon nut (6), holding the screw (2)
still.
5. Pull off the screw.
6. Unscrew the M10 hexagon head screw (5), holding the
nut (4) still.
7. Pull off the screw.
8. Loosen 2 x retaining straps (9).
9. Remove the retaining block (8), the shock absorber and
compensating reservoir (7).

Installation
Note:
Ensure the correct positioning of the compensating
reservoir (1) to allow operator action on the compression stage adjuster (2). The compensating reservoir
must not rub against anything. Install the hose (3)
with no kinks or chaffing points.

3

2

1

Visually check for damage before installation!
Install in reverse order.
The lower screw of the shock absorber mountings must be
inserted from the left side of the vehicle.

Tightening torque:
Screw:
Shock absorber pin:

4.14

60+5 Nm
45+5 Nm

Swingarm

The riding performance of the motorcycle depends heavily on the
proper functioning of the swingarm.
Needle or roller bearings are used as swing bearings.
In case of play detected the bearings must replaced.
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Removal
1. Remove the speed sensor.
2. Remove the rear wheel (see 7.2.1 "Replacing the Rear
Wheel") .
3. Separate the chain. (see 7.4.5 "Replacing the Chain") .
4. Unscrew 3x clamps, and remove both the brake hose, and
the sensor cable.
5. Unscrew the lower shock absorber mount (14).
6. Loosen the M20x1.5 hexagon nut (11), remove the locking
washers.
7. Pull out the swing bearing pin (1).
8. Pull the swingarm out of the frame.
9. Remove from the bearing tube on the left:
• Inner ring (8)
• Spacer sleeve, long (7)
• Needle bushing (9) (extraction tool)
10. Remove from the bearing tube on the right:
• Spacer sleeve, short (2)
• Shaft sealing ring (3)
• Locking ring (4)
• Pull out the roller bearing (5) and needle bearing (6) (extraction tool)
11. Replace chain links (12), chain guard (13), and mud guard.

Inspection
• Check the link fork bearing pin for wobble using a dial gauge.
Replace if the wear limit is exceeded:
Wear limit:
0.3 mm
• Inspect the chain slider for wear and damage, replace if necessary.
• Inspect the spacer sleeve and the spacer tubes for damage,
replace if necessary.

Installation
Always use new grooved ball and needle bearings.
Press-fit the ball bearing, using a suitable tool.
T O O L
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1. Press-fit the new bearings in reverse order:
• Right-hand needle bearing (4) and deep-groove ball bearing (3) up to the stop.
• Press the left-hand needle bushing (5) up to approx. 1 mm below the top edge.
2. The bearings should be greased well.
3. Insert the shaft seal ring (1) on the right-hand side with the
sealing lip toward the outside.

4. Push in the spacer sleeve (6) into the link fork from the left.
5. Push in the inner ring (8) for the needle bearing from the
right in to the link fork.
6. Grease and push the link fork bearing pin (7) from the left
approx. 1 cm into the link fork.

7. Introduce the complete link fork into the frame, push in the
link fork bearing pin up to the limit stop, and snap it into the
detent mechanism.
8. Secure the link fork against falling, using, e.g., a hook.
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Notes
Swingarm

1

2

9. Position the Nord-Lock 20x30.7 locking washer on the link
fork bearing pin (1) on the left, tighten the axle nut (2).
10. Remove the hook if any, and install the shock
absorber(see 4.13.2 "Replacing Shock Absorber") .
11. Secure brake hose and sensor cable at the link fork using
screw and nut clamps.
12. Position the rear wheel, insert axle.
13. Install the chain (see 7.4.5 "Replacing the Chain") , adjust
the chain slack.
14. Screw the rear wheel on tight. install the speed sensor.
15. Inspect the wheel track, adjust if necessary.
16. Mount the pinion cover.
17. Activate the foot brake lever until braking action occurs.

Tightening torque:
Axle nuts:
Shock absorber pin:
Swing bearing pin:
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5

Cooling System

5.1

Radiator

5.1.1 Inspecting Coolant
DANGER!
Insufficient coolant may result in engine damage!
Check the cooling system for damage or leaks whenever cooling fluid is lost.
Check
The coolant level should be checked after the first 1,000 km, and
then after every 10,000 km during the inspections.
The coolant level is checked at the compensating reservoir (1).
This is located under the right-hand side panel.

M A X
M IN

1

1. Remove the seats.
2. Check the coolant level.
3. The fluid level must:
• lie between the MIN and MAX marks when the engine is at
operating temperature,
• not fall below the MIN mark when the engine is cold.
4. Mount the seats.

Adding fluid

WARNING!
Risk of scalding and injuries!
Do not open the radiator cap when the engine is hot.
The hot coolant is under pressure. Allow it to cool.
1. Shut off the engine and let it cool.
2. Dismount the seats. (see 4.1 "Seats")
3. Remove the right-hand side panel. (see 4.3.6 "Side Panel")

DANGER!
Always use distilled water in combination with the
cooling fluid.
At least the proportion of mixture is to be designed for
-35 °C
(-31 °F) (50% antifreeze, 50% distilled water) (Always
follow the manufacturer’s instructions).
4. Open the plug (1) of the compensating reservoir.
5. Fill the cooling system up to MAX marking.
Use a mixture of high-quality brand name coolant for
aluminium engines and distilled water.
6. Insert the plug.
7. Return the side panel and seats.
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5.1.2
WARNING!

Changing Coolant

Draining variant 1

Risk of scalding and injuries!
Do not open the radiator cap when the engine is hot.
The hot coolant is under pressure. Allow it to cool.

1. Support and secure the motorcycle on the motorcycle
stand. Completely remove the engine panelling.
2. Remove the seats.
3. Swing up and secure the fuel tank.
4. Remove the airbox. (see 4.9.2 "Replacing Air Box")
5. Squeeze the hose from the compensating tank (1) using a
suitable clamp at the overflow outlet.
6. Position a suitable collecting receptacle to catch the cooling
fluid.
7. Open the clamp of the upper hose (2), and remove
the upper hose from the radiator.
8. Let the cooling liquid drain out.

open the lower cooler hose clamp (4), remove

9. Unscrew the bleed screw by approximately 5 mm.
10. Remove the clamp for the upper hose (3).
11. Position a suitable collecting receptacle under the upper hose.
12. Remove the hose from the radiator, and hang it into
the receptacle.
13. Open the radiator cap.
14. Drain the cooling fluid.
15. When no more cooling fluid is flowing out of the upper hose,
open the lower hose clamp (4), remove the hose from the
nozzle and drain the cooling fluid into a suitable receptacle.

Note:
Use suitable plugs or clamps to close the
hoses and radiator connections for cooling
fluid if this operation will be followed by
other work steps which require cooling
fluid drainage.
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Draining variant 2

WARNING!
Risk of scalding and injuries!
Do not open the radiator cap when the engine is hot.
The hot coolant is under pressure. Allow it to cool.
1. Support and secure the motorcycle on the motorcycle
stand. Completely remove the engine panelling.
2. Remove the seats.
3. Swing up and secure the fuel tank.
4. Remove the airbox. (see 4.9.2 "Replacing Air Box")
5. Squeeze the hose from the compensating tank (1) using a
suitable clamp at the overflow outlet.
6. Position a suitable collecting receptacle to catch the cooling
fluid.

7. Hold the funnel under the drain plug into a suitable
collecting receptacle.
8. Unscrew the drain plug.
9. Open the radiator cap.
10. Let the cooling liquid drain out.
11. Reinstall the drain plug with a new seal ring.

Refill
Note:
Fill the cooling system with a mixture of high quality
proprietary coolant for aluminium engines and
distilled water.
The mixture ratio must allow for at least -35 °C
(-31 °F). This corresponds to a quantity of approximately 50% of antifreeze, mixed with 50% of distilled
water (please observe the recommendations of the
coolant manufacturer).

1. Connect all hoses, and fasten them using Cobra clamps.
2. Fill in the cooling fluid slowly into the cooler filler tube until
cooling fluid flows out of the bleed screw borehole.
3. Screw in the bleed screw.
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4. Completely fill the cooling system, and close the radiator cap.
5. Connect the hose from the compensation reservoir to the
overflow outlet, and secure with a clamp.
6. Remove the clamp.
7. Check the cooling fluid level in the compensating reservoir,
and correct if necessary (see 5.1.1).
8. Install airbox, fuel tank, and seats.
9. Mount the paneling.

5.1.3 Radiator Cap
The radiator cap (2) has both a sealing and a valve function.

DANGER!
Risk of scalding and injuries!
Do not open the radiator cap when the engine is hot.
The hot coolant is under pressure. Allow it to cool.
Visual test
Check the condition of the seals in the radiator cap.
Replace defective component parts.

Checking the pressure
1. Squeeze the hose from the compensating reservoir,
installing a suitable clamp at the overflow outlet.
2. Open the radiator cap carefully and let the pressure escape.
3. Disconnect the hose from the compensating reservoir at the
neck.
4. Completely drain the cooling system with the exception of
the compensating reservoir.
5. Place the appropriate hose (1) over the overflow outlet and
hold the other end in a container filled with water.
6. Inspect the tight seat of the cooler cap (2).
7. Remove the lower radiator hose, close the neck using a plug
(3), and secure this plug.
8. Disconnect the first section of the upper hose at the
engine side.
9. Apply an air pressure (P) > approx. 100 kPa (1 bar), and
gradually increase the pressure.
The radiator cap valve should open from a pressure of 140 ±
10 kPa (1,4 ± 0,1 bar) on.
Air escapes from the radiator cap and flows through the hose into
the container. Air bubbles can be seen in the container.
If an opening pressure of over 1.4 bar is required, the radiator cap
must be replaced.
The radiator cap should be replaced if it opens either too early or
too late.
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5.1.4

Dismounting Radiator

Use no high-pressure cleaner and no pressurized water jet to
clean the water cooler. The radiator plates may deform and the
cooling performance will be reduced.
Repair of a defective radiator is not possible.

Removal

Danger!
Risk of being scalded!
The coolant becomes hot while the engine is running.
Do not open the radiator cap when the engine is hot.
Let the radiator cool before starting work.
The coolant system works with pressure.
Wear protective gloves. Open the radiator cap carefully
to release the pressure.
1.
2.
3.
4.

Let the engine cool.
Dismount the cladding.
Disconnect the both fan cables from the power supply.
Completely drain the cooling system with the exception of
the compensating reservoir. (see 5.1.2 "Changing Coolant")
5. Loosen the clamps on the supply and drainage hoses and
pull the hoses away from the radiator.

6. Remove the oil radiator supports.
7. Remove the radiator.

8. Unscrew the upper radiator mount.
Hold the radiator in place with one hand when removing the
second screw.
9. Remove the oil cooler.
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Visual inspection

DANGER!
Risk of engine damage due to overheating!
Replace the radiator when it is clogged, or when
the cooling fins are strongly deformed or broken.
Check the radiator for stone impacts, damaged cooling fins,
or air flow obstruction.
Remove any foreign matter, repair damage, or replace the water
cooler if necessary.

Installation
Install in reverse order.
Connecting hoses must be placed kink-free around the frame.

5.1.5 Radiator hoses
All hoses and hose clamps need to be checked for breaks,
leaks or porosity on a regular basis.
Replace defective components.

5.1.6

Fans

The MZ 1000S is equipped with two fans. These fans are bolted
to the rear side of the water cooler.
The fans differ by their fastening.

WARNING!
Risk of injury!
Do not allow your hands or clothing to be caught by
the fan blades.
The cooling fans are controlled by the ECU, and will
keep running automatically although the ignition is
off.
Removal of the left-hand fan
1. Disconnect the power supply of fan (2) from the cable
harness at the plug (5)
2. Unscrew the screws (3).
3. Unscrew the screw (1) from the collet (4).
4. Remover the fan.
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Removal of the right-hand fan
1. Disconnect the fan power supply from the cable harness at
the plug (1).
2. Unscrew the screw (2).
3. Unscrew the screws (1) from the collet (5).
4. Remover the fan.

Inspection
Test the smooth rotation of the fan wheel and the tight seat of fan
shaft.
The fan wheel is jammed or turns with difficulty if the fan motor is
corroded. The engine overheats, the fuse burns out.
1. Connect the vehicle power supply to the fan contacts.
2. The fan must turn easily.
3. Replace defective fans.

DANGER!
Possible engine damage!
If water enters the fan motor, it may become corroded.
The fan breaks and the forced cooling is no longer
guaranteed.
Overheating the engine leads to severe engine
damage.

Installation
Install in reverse order.
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5.2

1
2
3
4

Right-hand cooler strut
Right-hand oil cooler bracket
Oil cooler
Left-hand cooler strut
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Oil cooler

Left-hand oil cooler bracket
Oil hose, angle
Oil hose
Banjo bolts

10/2004

97

Oil cooler
Inspection

DANGER!
Risk of being scalded!
Do not open the oil system while the engine is hot!
The oil becomes hot while the engine is running. Let
the oil cooler cool before starting work. The oil system
works with overpressure. Wear protective gloves.
Open the oil system carefully to release the pressure.

DANGER!
Insufficient oil may result in engine damage!
Check oil cooler, oil cooler hose, and gaskets for
damage or leaks whenever oil is lost.
1. Dismantle the engine spoiler (1) completely
(see 4.3.4 "Engine Spoiler") .
2. Clean the oil cooler (6) and remove road dirt or other foreign
matter (e.g., using compressed air).
3. Check oil cooler, oil cooler hoses (8), and gaskets for
damage or leaks.
4. Replace defective components.

Note:
Do no try to align any bent or dented cooling fins! The
oil cooler must be replaced in this case.

Removal
1

4
2

6

3

3

5
8

7

7

1. Remove the engine spoiler completely. (see 4.3.4 "Engine
Spoiler")
2. Check oil cooler (6), oil cooler hoses (8), and gaskets for
damage or leaks (see above).
3. Drain the engine oil.
(see 10.4.4 "Changing Engine Oil and Oil Filter")
4. Loosen the banjo bolt (7), and remove the oil hoses.
Observe the copper seals!
5. Unscrew the oval flange head screws (1) of the cooler strut
(2) on the right-hand side on the alternator cover, and on the
left-hand side on the oil cooler (6), and remove the strut.
Be careful with the washers and rubber bushings.
6. Unscrew the oval flange head screws (4) of the oil cooler
bracket (5) on the left and right of the water cooler, and
remove the oil cooler.
Be careful with the washers and rubber bushings.
7. Unscrew the oval flange head screws (3) of the oil cooler
bracket on the left and right of the oil cooler, and remove the
bracket.
Be careful with the washers and rubber bushings.

Installation
1. Install with new gaskets in reverse order. Observe the tightening torques of the banjo bolts!
2. The long neck for the oil hoses at the oil cooler bottom side
must be on the left in the direction of travel.
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3. Fill the oil cooler with engine oil.
4. Mount the engine spoiler.

Tightening torque:
Oval flange head screws
Banjo bolt for oil hoses
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Safety Precautions for Brake System Servicing

6

Brakes

6.1

Safety Precautions for Brake System Servicing

.

DANGER!
Ineffectual or faulty brake systems put lives at risk.
A failure to comply with the following safety precautions may result in a reduction or loss of braking
action, and thus to hazards during driving, or even to
an accident.
Important information regarding brake fluid handling:
• Brake fluid is hygroscopic, i.e., it absorbs humidity from the
environment.
• Absorbed humidity will lead to a considerable lowering of the
boiling point (formation of vapour bubbles) and reduce braking action.
• The brake pedal or brake lever will feel "spongy" when the
brake fluid level falls below the minimum mark in the brake
fluid reservoir. Air may be trapped in the brake lines, or a
brake defect may have occurred when the pedal travel is too
long. Examine the brake hoses, fittings, seals and connections for damage and leaks.
• Replace brake fluid in accordance with the specified maintenance intervals.
• Use only brake fluid according to specification DOT 4. Always use new brake fluid from a closed container. Do not
mix different grades/brands.

DANGER!
Damage paint or plastic surfaces!
Be sure that no brake fluid is spilled onto the frame or
onto any attachments.
Do not use grease on mineral oil basis.
Parts of the brake system or areas which may come in
touch with this, may damage the hydraulic seals of
brake callipers and master cylinders.

6.2

Front Brake

DANGER!
Ineffectual or faulty brake systems put lives at risk.
Improper work can impair the functioning of the
brake, thereby reducing the safety of the vehicle in
traffic. Perform all work attentively and responsibly.
The front brake is designed as a hydraulic double disc brake with
a four-piston fixed caliper.
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1
2
3
4
5
6

Hand brake lever
Seal set
Connecting piece
Flange screw
Compensating reservoir, complete
Compensating hose
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7
8
9
10
11

Clamp shell
Brake hose
Banjo bolt
Master brake cylinder
Seal rings
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1
2
3
4
5
6
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Brake caliper (right)
Brake hose, front, short
Brake hose, front, long
Banjo bolt
Splint
Seal ring set and brake piston

7
8
9
10
11

Air bleeding screw
Retaining pins with screw plug
Spreader spring
Brake pad set
Brake disc
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6.2.1

Brake Fluid

DANGER!
Ineffectual or faulty brake systems put lives at risk.
If insufficient brake fluid is present, air can enter the
braking system, reducing the braking performance.
Always check the fluid level when bleeding the
brakes.
Use only brake fluid according to specification DOT 4.
Always use new brake fluid from a closed container.
Do not mix different grades/brands.
Change the brake fluid every two years.
Inspecting brake fluid
The brake-fluid reservoir is located on the right handlebar next to
the hand-brake lever.

M A X
M IN

U P P E R
L O W E R

1. Stand the vehicle on level ground, and align the handlebar
such that the brake fluid reservoir (1) is in a horizontal position.
2. The brake fluid level may not fall below the LOWER
marking (MIN)!
3. Add brake fluid up to the UPPER marking (MAX) if necessary.

1

Adding brake fluid
1. Stand the vehicle on level ground, and align the handlebar
such that the brake fluid reservoir (1) is in a horizontal position.
2. Cover and protect any painted parts.
3. Unscrew the 2x screws (1) from the cap (2) of the brakefluid reservoir.
4. Remove the cap (2), bolster plate (3) and hermetic bellows
(4).
5. Check the hermetic bellows and replace if necessary.
6. Add brake fluid up to the UPPER marking (MAX) on the
storage tank (5).
7. Position the cap, bolster plate and hermetic bellows, insert
and tighten the screws evenly.

Tightening torque:
Cap screws:
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6.2.2

Bleeding Brake System
Note:
A bleeding device may be used for replacing the
brake fluid.
Consult the instructions of the manufacturer!

1. Stand the vehicle on level ground, and align the handlebar
such that the brake fluid reservoir is in a horizontal position.
Note:
Always make certain that sufficient brake fluid is
present in the storage tank of the master brake
cylinder (MIN marking). Top up brake fluid if necessary.



!

2. Open the brake-fluid reservoir and add new brake fluid up to
the UPPER marking (MAX) if necessary.
3. Position the hermetic bellows, bolster plate and cap.
4. Remove the dust cap from the air bleeding screw (1).
5. Place a ring spanner, size 8 (2) and transparent hose (3) on
the air bleeding screw.
6. Place the free end of the hose in a suitable container, or
connect it to a bleeding device.
7. Open the air bleeding screw. Actuate the brake lever once
and stop.
8. Close the air bleeding screw.
9. Let go of the brake lever, pump several times (10x), hold the
lever down.
10. Open the air bleeding screw.
Old brake fluid and air escape.
11. Close the air bleeding screw.
12. Repeat the process until the escaping brake fluid has no
bubbles.
13. Remove the ring spanner and hose, return the dust cap.
14. Add new brake fluid up to the UPPER marking (MAX) and
close the brake-fluid reservoir.
15. Function test.
If no satisfactory pressure point is felt, bleed the brake
system again.

ENVIRONMENT!
Hazardous substances (e.g., brake fluid) must not
reach the environment!
Used brake fluid must be disposed off in an environmentally safe away, and in accordance with statutory
provisions.
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6.2.3

Changing Brake Fluid

DANGER!
Ineffectual or faulty brake systems put lives at risk.
Brake fluid is hygroscopic, i.e., it absorbs humidity
from the environment.
Absorbed humidity will lead to a considerable
lowering of the boiling point and to a formation of
vapour bubbles.
It results in a significant reduction in braking performance and riding safety.
Change the brake fluid every two years!

WARNING!
Brake fluid is aggressive and poisonous.
Avoid contact with skin. Do not pour onto paint,
plastic or rubber surfaces.
Immediately wipe up spilled brake fluid.
Always cover sensitive components with a rag while
working on the brake system.
Use only brake fluid according to specification DOT 4.
Always use new brake fluid from a closed container.
Do not mix different grades/brands.
Note:
You can also use a filling device for changing the
brake fluid. To do this, consult the instructions of the
manufacturer!
1. Stand the vehicle on level ground, and align the handlebar
such that the brake fluid reservoir is in a horizontal position.
2. Remove the dust cap from the air bleeding screw.
3. Place a ring spanner, size 8 and transparent hose on the air
bleeding screw.
4. Place the free end of the hose in a suitable transparent
container, or connect it to a suction device.
5. Unscrew the cap of the brake-fluid reservoir.
6. Open the air bleeding screw. Pump all of the old brake fluid
into the container by operating the brake lever.
While doing so, constantly add new brake fluid. Make
certain that the brake fluid level in the container is higher
than "MAX" at all times.
Note:
New brake fluid is lighter in colour than used. Watch
the brake fluid being pumped out. When it becomes
light, the old brake fluid has been completely replaced
by the new fluid.
7. Close the air bleeding screw, pull off the hose, and put on
the dust cap.
8. Add new brake fluid up to the UPPER marking (MAX) and
close the brake-fluid reservoir.
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9. Function test.
If no satisfactory pressure point is felt, bleed the brake
system (see "").

ENVIRONMENT!
Hazardous substances (e.g., brake fluid) must not
reach the environment!
Used brake fluid must be disposed off in an environmentally safe away, and in accordance with statutory
provisions.

6.2.4

Replacing Brake Pads

Inspection

WARNING!
Reduced braking performance cause the risk of
accident!
The thickness of the brake pads must never be less
than 2.0 mm. If the thickness is insufficient, the brake
discs may be damaged.
Removal

DANGER!
Do not operate the brake lever while removing the
brake pads!
Replace the brake pads of both brake calipers as a
single set. Otherwise, the braking performance may
be affected.
The brake pads (1) have wear marks (2).
If these wear marks are no longer visible, the brake pads must be
replaced.
Always replace the brake pads in pairs!
Minimum thickness (B):



2 mm

1. Pull out the splint (1).
2. Unscrew the screw plug (2), and pull out the mounting pin
located below for the brake pads.
3. Pull out the spreader spring (3).
4. Remove both brake pads.

!
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Installation
Note:
The brake pad lining seats can be treated with copper
paste or brake protector. This prevents the brake
pads from squeaking.
The tension bracket must be positioned under the
retaining pin!
1. Insert a new brake pad.
2. Insert the spreader spring (3).
The wide sliding side must face toward the pistons.
3. Apply copper paste or brake protector thinly to the
retaining pins for brake pads.
4. Press down the spreader spring at the center, and push in
the mounting pin.
5. Secure retaining pins with a new splint.
6. Screw in the screw plug.
7. Degrease the brake disc with brake cleaner.
8. Function test.
Additionally, operate the brake lever several times after
replacing the brake pads, and check the brake fluid level.

Tightening torque:
Brake pads retaining pins:
Banjo bolt:

6.2.5

15+5 Nm
20+2,5 Nm

Setting the front wheel brake

DANGER!
Riding safety endangered!
Rough, incorrectly set values may lead to operating
errors!
The hand-brake lever must always be optimally
adjusted for the current rider.
The front brake is actuated by the hand-brake lever (1).
The control wheel (2) is used for adjusting the spacing between
the hand brake lever (1) and the throttle twist grip:
• Turning clockwise:
reduces the distance
• Turning anticlockwise:
increases the distance
Adjust the distance such that the driver can easily reach the
brake lever.



MZ 1000S Repair Manual

10/2004

109

Front Brake
6.2.6

Replacing the Storage Tank

Removal
1. Stand the vehicle on level ground, and align the handlebar
such that the brake fluid reservoir (5) is in a horizontal position.
2. Unscrew the 2x screws (1) from the cap (2) of the brakefluid reservoir.
3. Remove the cap (2), bolster plate (3) and hermetic bellows
(4).
4. Suck the brake fluid out of the storage tank (5) (e.g. with a
syringe).
5. Cover components under the storage tank with a rag.
6. Release the clamp (6) at the compensating hose (7), push
back, and pull off the compensating hose.
Check the compensating hose and replace if necessary
(see 6.2.7 "Replacing the Compensating Hose").
7. Unscrew the flange screw (8) of the storage tank.
Remove the rubber bushing, washer, and nut.
8. Remove storage tank and holder
9. If necessary, remove the flange screw of the holder at the
brake master cylinder.
Installation
Install in reverse order.
1. Add brake fluid.
(see 6.2.1 "Brake Fluid")
2. Bleed the brake system.
(see "")
3. Function test.
If no satisfactory pressure point is felt, bleed the brake
system again.

Tightening torque:
Flange screws
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6.2.7

Replacing the Compensating Hose

Removal
1. Open the cap.
2. Suck the brake fluid completely out of the storage tank (5)
(e.g. with a syringe).
3. Remove the storage tank if necessary
(see 6.2.6 "Replacing the Storage Tank")
4. Cover components under the compensating hose (1) with a
rag.
5. Open the clamp (2) at the connecting piece of the brake
master cylinder, and pull off the compensating hose.
6. Catch any remaining brake fluid from the reservoir and from
the compensating hose in a suitable container or use an
absorbent rag.
7. Open the clamp (3) at the reservoir, and completely pull off
the compensating hose.
8. Check the compensating hose for:
• damage
• poor seal
• kinks
• crimps

Installation
1. Inspect the components for damage and replace if necessary.
Undamaged components can be used again!
2. Slip the compensating hose with the clamps onto the
connecting pieces and onto the reservoir.
3. Add brake fluid.
(see 6.2.1 "Brake Fluid")
4. Squeeze the hose hard 5-10 times.
Air rises upward, followed by brake fluid.
5. Bleed the brake system.
(see "")
6. Function test.
If no satisfactory pressure point is felt, bleed the brake
system again.

6.2.8

Replacing brake hoses

WARNING!
Risk of accident!
Immediately replace defective brake hoses!
Replace brake hoses every four years!
Note:
The removal/installation procedure described below
applies to the long front brake hose, and to the short
front brake hose. If only one of these hoses is
replaced, you can omit the corresponding other work
steps.
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Removal



1. Drain brake fluid
(see 6.2.1 "Brake Fluid").
2. Unscrew the retention clamp of the front long brake hose
from the bottom triple clamp.
3. Screw out the left banjo bolt (1) including the seal rings.
Remove the brake hoses (2) from the brake caliper (3).
Note:
Wrap a paper towel/rag around the brake hose.
Elevate the opening of the brake hose, and fasten it
to the telescopic fork leg to prevent brake hose
draining, and make bleeding easier.



!



4. Catch the remaining brake fluid in a suitable container or,
using an absorbent rag.
5. Unscrew the banjo bolt (1) with the seal rings from the righthand brake caliper (2), and remove the short front brake
hose (3).
6. Inspect the all components and replace if necessary:
• damage
• poor seals
• kinks, crushed points, etc.

Installation
1. Fit brake hoses to the brake caliper with the banjo bolt and
new seal rings on the right or left side.
2. Screw the brake hose tightly to the master brake cylinder
with the banjo bolt (4) and new seal rings.
3. Install the clamp at the long front brake hose.
4. Add brake fluid.
(see 6.2.1 "Brake Fluid")
5. Bleed the brake system.
(see "")
6. Inspect the all components for damage, leaks, kinks,
crushed points, etc. and replace if necessary.
7. Function test.
If no satisfactory pressure point is felt, bleed the brake
system.
Tightening torque:
Banjo bolts:
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6.2.9

Replacing Hand Brake Lever

Removal
1. Unscrew the flanged nut (7), and unscrew the articulated
joint shoulder bolt (5) upwards.
2. Remove the brake lever (6).
3. Remove and check sealing cap (1), locking washer (2),
piston with primary and secondary seal (3) and spring (4) if
necessary.
Installation
Install in reverse order.
Lightly grease the articulated joint shoulder bolt (5).

6.2.10

Replacing Front Stop Light Switch

The brake lights switch (1) is fastened under the brake
cylinder (2).

Removal
1. Remove the protective cap (1) from the brake light switch.
2. Disconnect the two plug contacts.
Pull on the terminals, not the cable!
3. Screw off the brake light switch.

Inspection
Perform continuity check.
Brake lever not activated = switch open
(no connection signal).
Installation
Install in reverse order.

6.2.11

Replacing Master Brake Cylinder

Removal
1. Drain brake fluid (see 6.2.1 "Brake Fluid").
2. Cover sensitive components under the master brake
cylinder with a rag.
3. Remove the brake hose.
(see 6.2.8 "Replacing brake hoses")
4. Remove the compensating hose (see 6.2.7 "Replacing the
Compensating Hose")
5. Catch the remaining fluid in a suitable container, or using an
absorbent rag.
6. Remove the retainer ring (1) from the connecting piece (2).
Remove the connecting piece and the O-ring.
7. Unscrew the articulated joint shoulder bolt (3) and the
flanged nut.
8. Remove the hand brake lever (4)
9. Screw off the brake light switch.
10. Unscrew the banjo bolt (5) of the long front brake hose (6)
including the seal rings.
The brake hose remains attached to the steering head.
11. Unscrew the 2x screws (7) of the clamp shell.
12. Remove the master brake cylinder.
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Installation
Note:
Always use new seal rings for the brake hose. Grease
and install the brake lever, articulated joint shoulder
bolt and screws of the clamp shell.
1. Install in reverse order.
2. Add brake fluid.
(see 6.2.1 "Brake Fluid")
3. Bleed the brake system.
(see 6.2.2 "Bleeding Brake System")
4. Function test.
If no satisfactory pressure point is felt, bleed the brake
system again.
Tightening torque:
Banjo bolt:
M6 screws of the clamp shell:

20+2 Nm
6+1 Nm

Replacing Seal Set

WARNING!
Risk of accident!
Replace rubber components in case of damage or
cracking or every 4 years.
Removal
1. Drain brake fluid (see 6.2.1 "Brake Fluid").
2. Cover sensitive components under the master brake
cylinder (7) with a rag.
3. Remove the sealing cap (1).
4. Remove the retaining ring (2).
5. Remove the piston (5) and the spring (6).
6. Remove the seal rings (3) and (4).

Installation
1. Clean all parts with brake cleaner.
2. Moisten new parts with brake fluid and insert them into the
master brake cylinder. Do not use grease!
3. Insert spring (6).
4. Press the piston (5) with the seal rings (sealing lips facing
inside (3) and (4)).

DANGER!
Risk of accident!
The seal lip of the seals must face inward when
installed. Otherwise no braking pressure can be
established and the brake does not function.
5.
6.
7.
8.
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9. Perform function test.
If no satisfactory pressure point is felt, bleed the brake
system again.

6.2.12

Front brake caliper
Note:
The front, left, and right brake calipers have the same
design, but their setup is mirror-inverted. The removal
and fitting procedures apply accordingly to both brake
calipers.

Removal and disassembly
Note:
Wrap paper towel/rag around the brake hose.
Elevate the opening of the brake hose, and fasten it
to the frame and to the fork leg if necessary in order
to prevent brake hose draining, and make bleeding
easier.
The cheese head screws should be slackened somewhat before removing the brake caliper to make
disassembly easier later on.

!



1. Drain brake fluid.
(analog 6.2.1 "Brake Fluid")
2. Press the brake caliper (1) toward the middle of the vehicle
against the brake disc, pressing back the pistons of the
brake caliper.
3. Unscrew the banjo bolt (2) remove the seal rings, and place
on cleaning paper/rag.
If the brake caliper should be disassembled further, slacken
the 4x M10 cheese head screws (4).
4. Unscrew the two hexagon head screws (3) from the sliding
pipe. Carefully remove the brake caliper.
5. Loosen 4x M10 machine screws (4) if necessary.
6. Pull out the splint (5).
7. Unscrew the screw plug (6), and unscrew and pull out the
mounting pin for the brake pads (7).
8. Remove the spreader spring and the brake pads.
9. Remove the 4x M10 cheese head screws (4), and separate
the brake caliper halves.

MZ 1000S Repair Manual

10/2004

115

Front Brake
Inspection
1. Inspect the component parts (e.g., gaskets, boreholes) for
corrosion, marks, or damage. In addition, check the brake
pads for any wear exceeding the wear limit. Replace
damaged components.

WARNING!
Risk of accident!
Always replace the seal ring set after removal. An
effective sealing of the hydraulic system can only be
ensured when new component parts are used.
Installation
1. Put the brake caliper halves with mounting pin and brake
pads onto the brake disk.
2. Fasten the brake caliper halves to one another, and to the
fork slider, using the hexagon head screws (3).
3. Tighten 4x machine screws (4) (Loctite 243).
4. Tighten the mounting pin (7), insert a new split pin (5), and
install the screw plug (6).
5. Screw the brake hose tightly to the brake caliper with the
banjo bolt and new seal rings.
Tightening torque:
4x machine screw
retaining pins
Banjo bolt:

20+5 Nm
15+5 Nm
20+5 Nm

Loctite 243

6. Add brake fluid.
(see 6.2.1 "Brake Fluid")
7. Bleed the brake system.
(see "")
8. Function test.
No satisfactory pressure point is felt. Once again bleed the
brake system.

6.2.13

Brake caliper components

Removal
1. Remove the brake caliper
(see 6.2.12 "Front brake caliper").
2. Clean the brake fluid from the brake caliper (e.g. with brake
cleaner).
3. Remove the brake pads (see 6.2.4 "Replacing Brake
Pads").

WARNING!
Be careful of high pressure!
Always wear protective goggles.
The pistons may „shoot out” with significant velocity.
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4. 4x M10 cheese head screw (4, page 106 figure below).
5. Cover the brake caliper opening with a clean cloth.
6. Apply compressed air to the connection hole, and press out
the brake piston (1).
7. Replace the seal ring (2) and the seal rings (3).

Inspection
1. Inspect the component parts (e.g., gaskets, boreholes) for
corrosion, marks, porosity, or damage.
2. Inspect the brake pads for wear exceeding the wear limit.
Replace damaged components.
3. Inspect the pistons and sliding pins for damage, corrosion,
etc.

Installation

WARNING!
Risk of accident!
Always replace the seal ring set after removal. An
effective sealing of the hydraulic system can only be
ensured when new component parts are used.
Grease based on a mineral oil will damage the
gaskets of the brake master cylinder. Never allow any
grease based on a mineral oil to touch any part of the
brake system.

DANGER!
Clean the brake caliper component parts using a
brake cleaner before assembly.
Always use new piston seals and dust seals during
assembly. Before installation, apply DOT 4 brake fluid
to both seals.
1. Apply brake fluid to and install the new seal rings (2) and
(3).
2. Manually press the brake piston fully into the brake caliper.
The pistons must not jam during installation.
3. Put the brake caliper halves together.
4. Apply a small amount of grease, and screw in the 4x M10
cheese head screw (4).
5. Reinstall the brake caliper.
(see 6.2.12 "Front brake caliper").
6. Degrease the brake discs with brake cleaner.
Perform a function test.

Tightening torque:
Machine screws:
Screw plug:
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6.3

Rear Brakes

DANGER!
Ineffectual or faulty brake systems put lives at risk.
Improper work can impair the functioning of the brake
system, thereby reducing the safety of the vehicle in
traffic.
Perform all work attentively and responsibly, based
on this Repair Manual.
The rear brake is designed as a hydraulic disc brake with a twopiston fixed caliper.

1
2
3
4
5
6
7
8
9
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Storage tank
Compensating hose
Master brake cylinder
Brake light switch with the cable
Brake pedal with tensioning spring
Rear brake hose
Brake disc
Brake piston
Brake pads

10
11
12
13
14
15
16
17
18

Spreader spring
Air bleeding screw
Rear brake caliper
Retaining pins with screw plug
Brake caliper adapter
Speed sensor
Banjo bolt
Machine screw
Hexagon head screw

10/2004

MZ 1000S Repair Manual

Rear Brakes
6.3.1

Brake Fluid

DANGER!
Ineffectual or faulty brake systems put lives at risk.
If insufficient brake fluid is present, air can enter the
braking system, reducing the braking performance.
Always check the fluid level when bleeding the
brakes. Use only brake fluid according to specification DOT 4. Always use new brake fluid from a closed
container. Do not mix different grades/brands.
Brake fluid is aggressive. Protect the component
parts against any contact with the fluid!
Change the brake fluid every two years.
Replace seals and brake hoses every four years.
Checking the brake fluid level
The brake-fluid reservoir is located under the right-hand side
panel.

M A X
M IN

1. Stand the vehicle on level ground.
2. The brake fluid level may not fall below the LOWER
marking (MIN)!
3. Add brake fluid up to the UPPER marking (MAX) if necessary.

U P P E R
L O W E R

1

Adding brake fluid
1
2
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1. Stand the vehicles on level ground such that the brake fluid
reservoir is in a horizontal position.
2. Remove the right-hand side panel. (see 4.3.6 "Side Panel")
3. Unscrew the cap (1) from the brake-fluid reservoir (2).
4. Remove the bolster plate and hermetic bellows.
Check the hermetic bellows and replace if necessary.
5. Add brake fluid up to the UPPER marking.
6. Position the bolster plate and hermetic bellows, screw on
the cap.
7. Return the side panel.

10/2004

119

Rear Brakes
6.3.2

Bleeding the Brake System
Note:
A bleeding device may be used for replacing the
brake fluid. To do this, consult the instructions of the
manufacturer!

Bleed the brake system as follows:
1. Stand the vehicle on level ground,
Note:
Always make certain that sufficient brake fluid is
present in the brake cylinder.
Add brake fluid, if necessary.

2
1

1. Remove the right-hand side panel. (see 4.3.6 "Side Panel")
2. Open the brake-fluid reservoir and add brake fluid up to the
UPPER marking if necessary.
3. Position the hermetic bellows and bolster plate.
4. Remove the dust cap from the air bleeding screw.
5. Place a ring spanner, size 8 (1) and transparent
hose (2) on the air bleeding screw.
6. Place the free end of the hose in a suitable and transparent
container, or connect it to a bleeding device.
7. Open the air bleeding screw. Actuate the brake lever once
and stop.
8. Close the air bleeding screw.
9. Let go of the brake lever, pump several times (10x), hold the
lever down.
10. Open the air bleeding screw.
Old brake fluid and air escape.
11. Close the air bleeding screw.
12. Repeat the process until the escaping brake fluid has no
bubbles, and a pressure point is obtained.
13. Remove the ring spanner and hose, return the dust cap.
14. Repeat the same bleeding procedure on the other side of
the brake caliper.
15. Fill up new brake fluid up to the UPPER mark, and close the
brake fluid reservoir.
16. Perform function test.
17. Return the right-hand side panel.

ENVIRONMENT!
Hazardous substances (e.g., brake fluid) must not
reach the environment! Used brake fluid must be
disposed off in an environmentally safe away, and in
accordance with statutory provisions.
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6.3.3

Changing the Brake Fluid

DANGER!
Ineffectual or faulty brake systems put lives at risk.
Brake fluid is hygroscopic, i.e., it absorbs humidity
from the environment. Absorbed humidity will lead to
a considerable lowering of the boiling point and to a
formation of vapour bubbles. It results in a significant
reduction in braking performance and riding safety.
Change the brake fluid every two years!

WARNING!
Brake fluid is aggressive and poisonous.
Avoid contact with skin. Do not pour onto paint,
plastic or rubber surfaces.
Immediately wipe up spilled brake fluid.
Always cover sensitive components with a rag while
working on the brake system.
Use only brake fluid according to specification DOT 4.
Always use new brake fluid from a closed container.
Do not mix different grades/brands.
Note:
A filling device may be used for changing the brake
fluid. To do this, consult the instructions of the manufacturer!
1.
2.
3.
4.
5.
6.
7.
8.

Stand the vehicle on level ground.
Remove the right-hand side panel. (see 4.3.6 "Side Panel")
Remove the dust cap from the air bleeding screw.
Place a ring spanner, size 8 and transparent hose on the air
bleeding screw.
Place the free end of the hose in a suitable transparent
container, or connect it to a suction device.
Unscrew the cap of the brake fluid container.
Open the air bleeding screw of the brake caliper.
Pump all of the old brake fluid into the container by operating the brake lever.
While doing so, constantly add new brake fluid. Make
certain that there is always some brake fluid in the brake
fluid reservoir.
Note:
New brake fluid is lighter in colour than used.
Watch the brake fluid being pumped out. When it
becomes light, the old brake fluid has been
completely replaced by the new fluid.

9. Close the air bleeding screw and pull off the hose.
10. Repeat the same bleeding procedure on the other side of
the brake caliper.
11. Fill up new brake fluid up to the UPPER mark, and close the
brake fluid reservoir.
12. Perform function test.
MZ 1000S Repair Manual
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13. Return the right-hand side panel.

ENVIRONMENT!
Hazardous substances (e.g., brake fluid) must not
reach the environment! Used brake fluid must be
disposed off in an environmentally safe away, and in
accordance with statutory provisions.

6.3.4

Rear Brake Pads

Inspection

WARNING!
Risk of accident!
Reduced braking performance!
The thickness of the brake pads must never be less
than 2.0 mm (B).
If the thickness is insufficient, the brake discs may be
damaged.
The brake pads (1) have wear marks(2).
If these wear marks are no longer visible, the brake pads must be
replaced.
Always replace the brake pads in pairs!
Minimum thickness (B):

2 mm

Removal

DANGER!
Do not operate the brake pedal while removing the
brake pads!
Always replace the brake pads as a single set. Otherwise, the braking performance may be affected.

3

1. Unscrew the screw plug (1), and pull out the mounting pin
located below for the brake pads.
2. Remove the spreader spring (2).
3. Press both brake pads (3) to the side so as to press the
pistons into the brake caliper on both sides.

1
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Installation
Note:
The brake pad lining seats can be treated with copper
paste or brake protector. This prevents the brake
pads from squeaking.
The tension bracket must be positioned under the
retaining pins!
1. Insert new brake pads (3) into the brake caliper.
The friction surface must face the brake disk.
2. Insert the spreader spring (2).
The wide sliding side must face toward the pistons.
3. Apply a very thin layer of brake protector to the brake pads
mounting pin.
4. Press down the spreader spring at the center, and insert the
mounting pin.
5. Screw in the screw plug (1).
6. Function test.
After replacing the brake pads, operate the brake pedal
several times, and check the fluid level.
Tightening torque:
Brake pads mounting pins:

6.3.5

15+5 Nm

Setting the Brake Lever

The brake lever position of the rear wheel brake can be adjusted
using the pressure rod (1).

1
2

1. Remove M8 nut (2).
2. Use the pressure rod (1) to set the brake lever:
• Pressure rod clockwise: Steeper brake lever
• Pressure rod anticlockwise: Brake lever more even.
After adjusting the pressure rod, it must still be possible to screw
the M8 nut to a completely open position.
3. Tighten the M8 nut.
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6.3.6

Replacing the Storage Tank

Removal
1

1. Stand the vehicle on level ground.
2. Remove the right-hand side panel. (see 4.3.6 "Side Panel")
3. Unscrew the cap (1), remove bolster plate and hermetic
bellows.
4. Suck the brake fluid out of the storage tank (e.g. with a
syringe).
5. Cover sensitive components under the storage tank with a
rag.
6. Open the clamp (2) at the compensating hose, and pull off
the compensating hose.
7. Inspect the compensating hose, replace if necessary
(see 6.3.7 "Replace the Compensating Hose").
8. Unscrew the flange screw (4) of the joint plate at the brake
fluid reservoir.
9. Remove the storage tank.

4

2

3

Installation
Install in reverse order.
1. Add brake fluid.
(see 6.3.1 "Brake Fluid")
2. Bleed the brake system.
(see 6.3.2 "Bleeding the Brake System")
3. Perform function test.

6.3.7

Replace the Compensating Hose

Removal

2

1
3

2
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1. Unscrew the cap of the storage tank, remove bolster plate
and hermetic bellows (see 6.3.6 "Replacing the Storage
Tank").
2. Cover components under the compensating hose (2) with a
rag.
3. Open the punched strap loop.
4. Open the clamp (1) at the connecting piece, compress and
pull off the compensating hose (2).
5. Catch the brake fluid from the reservoir and from the
compensating hose using a suitable container.
6. Open the clamp (3) at the reservoir, and completely pull off
the compensating hose.
7. Check the compensating hose:
• damage
• poor seal
• kinks
• crimps
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Installation
1. Inspect the components for damage and replace if necessary.
Undamaged components can be used again!
2. Slip the compensating hose with the clamps onto the
connecting piece and onto the reservoir.
3. Attach the punched strap loop.
4. Add brake fluid
(see 6.3.1 "Brake Fluid").
5. Squeeze the hose hard 5-10 times.
Air rises upward, followed by brake fluid.
6. Bleed the brake system.
(see 6.3.2 "Bleeding the Brake System")
7. Perform function test.

6.3.8

Replacing the Brake Hose

WARNING!
Risk of accident!
Immediately replace defective brake hoses!
Replace brake hoses every four years!
Removal
1. Remove the rear wheel (see 7.2.1 Replacing rear wheel).
2. Drain brake fluid
(see 6.3.1 "Brake Fluid").
3. Remove the 2x clips at the link fork.

4. Unscrew the banjo bolt at the brake master cylinder, remove
the brake hose and seal rings.
5. Catch the remaining brake fluid in a suitable container or,
using an absorbent rag.

2

1
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1
2
3

6. Disconnect the cables of the brake lights switch (2) from the
cable harness (pulling the plug connectors apart).
7. Unscrew the brake lights switch (2) from the brake cylinder
(3), and remove the seal ring.
8. Remove the brake hose from the chassis.
9. Inspect the components and replace if necessary:
• damage
• poor seal
• kinks, crushed points, etc.

Installation
1. Fit brake hoses to the brake caliper with the banjo bolt and
new seal rings.
2. Screw the brake lights switch with the seal ring into the
brake cylinder.
3. Connect the plug-in contacts of the brake lights switch cable
to the cable harness.
4. Fasten the clips to the link fork.
Ensure that the brake hose is routed correctly.
5. Add brake fluid (see 6.3.1 "Brake Fluid").
6. Bleeding the brake system
(see 6.3.2 "Bleeding the Brake System").
7. Inspect all component parts for leaks, and carry out a function test.
Tightening torque:
Brake light switch:
Screws for clamps:

6.3.9

20+2,5 Nm
5+1 Nm

Replacing Brake Pedal

Removal
1. Unhook the tension spring (5) from the foot brake pedal (6)
using pliers.
2. Pull out the split pin (3), and remove the washer.
3. Pull out the pins (2).
4. Unscrew the countersunk head screw (4) from the inside of
the foot peg.
5. Pull off the foot rest (1).
6. Pull off the foot brake pedal, and remove the spring lock
washer and the flange bushing.
7. Unscrew the joint plate if necessary.

Installation
Install in reverse order.
Use a new splint.
Tightening torque:
Countersunk screw:
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6.3.10

Replacing the Rear Brake Light Switch

Removal
2
3

1

1. Drain brake fluid (see 6.3.1 "Brake Fluid").
2. Cover sensitive components with a rag under the brake
cylinder (1), and catch any residual fluid in a suitable
container, or using an absorbent rag.
3. Disconnect the cables of the brake lights switch (2) from the
cable harness (pulling the plug connectors apart).
4. Unscrew the brake lights switch (3) from the brake cylinder
(1), and remove the seal rings.

Inspection
The brake light switch can only be tested while installed and with
a functional brake system.
Use a voltmeter set to the 20V range for measuring.
1. Switch on the ignition.
The 12V vehicle power supply is on the red/black cable
against the ground.
2. Operate the foot brake lever.
3. Test the voltage on the black cable.
- 12 V: Switch OK.
- 0 V: Voltage: Switch defective, replace.

Installation

WARNING!
Risk of accident!
Replace rubber components in case of damage or
cracking or every 4 years.
Always use new seal rings.
Inspect all sealing surfaces!
1. Screw the brake hose with the brake light switch and new
seal rings onto the brake cylinder.
2. Connect the plug-in contacts of the brake lights switch to the
cable harness.
3. Add brake fluid
(see 6.3.1 "Brake Fluid").
4. Bleeding the brake system
(see 6.3.2 "Bleeding the Brake System").
5. Inspect all parts for poor seal and kinks.
6. Perform function test.
Tightening torque:
Brake light switch:
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6.3.11

Replacing the Master Brake Cylinder

Removal

2

1

1. Drain brake fluid (see 6.3.1 "Brake Fluid").
2. Cover components under the master brakemaster brake
cylinder (1) with a rag.
3. Remove the brake hose and brake light switch
(see 6.3.8 "Replacing the Brake Hose").
4. Catch the remaining fluid in a suitable container, or using an
absorbent rag.
5. Remove the clamp at the connection, and pull off the
compensating hose.
6. Bend to open the split pin at the bottom support, remove the
washer, and pull out the bolt (1).
7. Remove the countersunk head screw (2) at the foot guard,
and take off the cylinder.
Installation

Note:
Always use new seal rings for the brake hose. Grease
and fit all joints
1. Install in reverse order.
2. Add brake fluid. (see 6.3.1 "Brake Fluid")
3. Bleed the brake system.
(see 6.3.2 "Bleeding the Brake System")
4. Perform function test.

Tightening torque:
Banjo bolt:
M6 screws:
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Replacing the Seal Set

WARNING!
Risk of accident!
Replace rubber components in case of damage or
cracking or every 4 years.
1. Pull off the sealing cap (3) from the brake master
cylinder (9).
1. Remove the retainer ring (2) from the housing of the brake
cylinder, and completely withdraw the pressure rod.
2. Remove the gasket kit (spring, gaskets (7), piston (6)).

Installation

DANGER!
Risk of accident!
Grease based on a mineral oil will damage the
gaskets of the brake master cylinder. Never allow any
grease based on a mineral oil to touch any part of the
brake system.
The seal lip of the seals must face inward when
installed. Otherwise no braking pressure can be
established and the brake does not function.
Always use new seal rings.
Inspect all sealing surfaces!
1. Clean all parts with brake cleaner.
2. Moisten new parts with brake fluid and insert them into the
master brake cylinder. Do not use grease!
3. Install the gasket kit with new gaskets in reverse order.
4. Insert the retaining ring.
5. Add brake fluid
(see 6.3.1 "Brake Fluid").
6. Bleeding the brake system
(see 6.3.2 "Bleeding the Brake System").
7. Perform function test.
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6.3.12

Rear Brake Caliper

Removal
Note:
Wrap paper towel/rag around the brake hose.
Elevate the opening of the brake hose, and fasten it
to the frame if necessary in order to prevent brake
hose draining, and make bleeding easier.
The cheese head screws (5) should be slackened
somewhat before removing the brake caliper to make
disassembly easier later on.

5

3

1
5

4

2

1. Drain brake fluid (see 6.3.1 "Brake Fluid").
2. Press the brake caliper (1) toward the middle of the vehicle
against the brake disc (2).
This will press back the pistons of the brake caliper,
and empty the brake caliper.
3. Unscrew the banjo bolt (3. remove the brake hose and seal
rings.
4. Unscrew the screw plug (6), and slacken the mounting
pin (7) located below.
5. Unscrew the 2x M8 hexagon head screws (4) at the brake
caliper adapter.
6. Use caution to take off the brake caliper from the brake
caliper adapter.
7. Take out mounting pin (7), spreader spring, and brake pads.
8. Unscrew the 2x machine screws (5).

Inspection
1. Inspect the component parts (e.g., gaskets, boreholes) for
corrosion, marks, or damage. In addition, check the brake
pads for any wear exceeding the wear limit. Replace
damaged components.

WARNING!
Risk of accident!
Always replace the seal ring set after removal. An
effective sealing of the hydraulic system can only be
ensured when new component parts are used.

Installation
1. Place the entire brake caliper onto the brake disc.
Make certain that the brake pads are aligned correctly on
both sides of the brake disk.
2. Screw the brake caliper to the brake caliper adapter, using
M8 hexagon head screws (20+5 Nm).
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3. Screw the brake hose tightly to the brake caliper with the
banjo bolt and new seal rings (20+2,5 Nm).
4. Add brake fluid.
(see 6.3.1 "Brake Fluid")
5. Bleed the brake system.
(see 6.3.2 "Bleeding the Brake System")

Tightening torque:
retaining pins:
Banjo bolt:

6.3.13

20+5 Nm
20+2,5 Nm

Repair the Brake Caliper

Removal
3

1. Remove the brake caliper
(see 6.3.12 "Rear Brake Caliper").
2. Clean the brake fluid from the brake caliper (e.g. with brake
cleaner).
3. Unscrew the screw plug (1) and the mounting pin located
below for the brake pads.
4. Remove the spreader spring and the brake pads (2).
5. Unscrew the 2x M10 machine screws (3) of the brake
caliper halves.

1
3

2

WARNING!
Be careful of high pressure!
Wear goggles and gloves while working.
The pistons may „shoot out”.

5

6. Cover the brake caliper opening with a clean cloth.
7. Apply compressed air to the connection hole (5), and press
out the brake piston (1).

2

Inspection
3
4

1

1. Inspect the component parts (e.g., gaskets, boreholes) for
corrosion, marks, or damage.
2. Inspect the brake pads for wear.
3. Inspect the brake pistons and sliding pins for damage,
corrosion, etc. Replace damaged components.

Installation

WARNING!
Risk of accident!
Always replace the seal ring set after removal. An
effective sealing of the hydraulic system can only be
ensured when new component parts are used.
Grease based on a mineral oil will damage the
gaskets of the brake master cylinder. Never allow any
grease based on a mineral oil to touch any part of the
brake system.
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DANGER!
Wash the brake caliper components before assembly,
using fresh brake fluid (DOT4) as specified. Do not
wipe the brake fluid off the component parts after
washing.
Use new piston seals and dust-proof seals during
assembly. Apply the specified brake fluid to both
seals before assembly.
1. Replace the seal ring (2) in the brake caliper.
Moisten the seal ring with brake fluid.
2. Replace the seal ring (3) and dust guard (4).
Moisten the seal rings with brake fluid.
3. Press the brake piston with new gaskets fully into the brake
caliper by hand.
The brake piston must not jam during installation.
4. Put the brake caliper halves together.
5. Screw in 2x M10 machine screws (Loctite 243).
6. Install the brake caliper, bleed the brake.

Tightening torque:
Machine screws:
Screw plug:
M10 machine screws:
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7.1

Front Wheel

1
2
3
4
5
6
7
8
9
10
11
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Axle
Shaft seal ring
M8x20 pan head screw Torx. (6 items)
Brake disc d = 320 mm
Ball bearings
Front wheel 3,5x17 with bearing, balance weight and
valve TR412
Tyres 120/70 ZR 17 58W (TL Sportec M-1 B)
Spacer
Spacer sleeve
Brake disc d = 320 mm
Axle sleeve
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7.1.1

Replacing the Front Wheel

Removal

DANGER!
The vehicle may fall over.
Properly secure the vehicle on the installation stand
before beginning work.
When using tension belts, be careful not to damage
the paint.
1. Lift up and support the front part of the motorcycle to allow
front wheel removal (using, e.g., an assembly stand).
The front wheel must be free of load!
2. Loosen the locking screws (1) on right.
3. Loosen the right-hand axle.

1
2

2
1

4. Loosen the locking screws (1) on left.
5. Pull out the axle to the right, holding the wheel
in its installed position.
6. Remove the axle sleeve (2) on the left side.
7. Remove the front wheel.
Carefully guide the brake disks out of the brake calipers.

Installation
1. Place the front wheel between the fork spars, approximately
in its installation position.
Carefully introduce the brake disks into the brake calipers.
2. Grease the axle bushing, and insert it from the left into the lefthand fork leg.
3. Tighten the locking screws on left.
4. Grease the axle, and insert it from the right into the righthand fork spar.
5. Tighten the axle.
6. Tighten the locking screws on right.
7. When the parking brake is pulled, push the telescopic fork
the whole way through several times.
8. Tighten all locking screws.
Tightening torque:
Axle:
Locking screws:
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7.1.2

Inspecting the Front Wheel

Front axle
Check the axle shaft for wobble using a dial gauge.
Replace the axle shaft if the run-out exceeds the wear limit.
Wear limit:

0.25 mm

Front wheel
Check the front wheel for wobble using a dial gauge.
Wear limits
• A = Radial run-out at the rim flange
• B = Lateral run-out at the rim flange:

0.5 mm
2.0 mm

Note:
Excessive run-out is often due to worn-out or loose
wheel bearings. The wheel bearings must be
replaced in this case.
The front wheel needs to be replaced if the run-out is
not reduced after replacing the bearings.

7.1.3

Front Brake Disc

Removal

WARNING!
Risk of accident!
A damaged wheel hub may lead to wheel misalignment after brake disk installation. The brake disk may
jam inside the brake caliper.
The brake disc is bolted to the wheel hub of the front wheel.
1. Remove the front wheel.
(see 7.1.1 "Replacing the Front Wheel")

WARNING!
Danger of burning!
Never touch the air outlet of the hot air pistol!
This becomes very hot during operation.
Do not direct the hot air pistol at flammable or heatsensitive materials.
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2. Loosen the 6x pan-head screws of the brake disks.
Heat the screws to approx. 80° - 100 °C (175 - 212 °F),
using a heat gun if necessary.
3. Remove brake discs.

Inspection
The minimum permissible thickness of the brake disk is
embossed on the brake disk (MIN. TH. 3.5 mm).
1. Measure thickness.
Minimum thickness: 3.5 mm.
2. Check that the brake disc is level using a straight-edge.
Maximum deviation: 0.05 - 0.08 mm.
3. Check that it is parallel.
Maximum deviation: 0.03 mm.
4. Check the eccentricity (mounted on hub, with new bearings
installed, measured on outside diameter). Maximum deviation: 0.40 mm.
Note:
You may unscrew the brake disk from the hub, turn it
around and reinstall it again if the run-out is > 0.1 mm.
If this does not have the desired result, the brake disc
must be replaced.

WARNING!
Risk of accident!
Always replace the front brake disks in pairs even
when one of the disks may be OK.

Installation
1.
2.
3.
4.
5.
6.
7.

Put on the brake disk in the direction of rotation.
Turn the disc one turn with pressure to ensure a flat seat.
Apply screw locking agent to the screws.
Tighten the screws in a crosswise manner.
Wipe off excess screw locking agent.
Clean the disc with brake cleaner.
Install the front wheel
(see 7.1.1 "Replacing the Front Wheel").

Tightening torque:
Pan head screws:

7.1.4
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Front Wheel
Two ball bearings DIN 625-6205.2 RS serve as the wheel
bearing.

Removal
1. Remove the front wheel.
(see 7.1.1 "Replacing the Front Wheel")
2. Remove the shaft sealing ring.
3. Carefully pound out the left and right wheel bearing using a
spike.
4. Remove the spacer and spacer sleeve.

Inspection
1. Inspect the bearing play of the wheel bearing (1).
Rotate the inner bearing race by hand, and check for any
abnormal noise or resistance to rotation. Replace worn
bearings
2. Measure the length of the spacer (2).
minimum length: 90.3 mm
3. Spacer sleeve (3)

Note:
The wheel bearings need to be replaced when wheel
bearing clearance is too big.
Replace the spacer or the spacer sleeve whenever
they are shorter than their minimum length. Otherwise, the wheel bearings may be damaged.

Installation

WARNING!
Danger of burning!
Never touch the air outlet of the hot air pistol! This
becomes very hot during operation.
Do not direct the hot air pistol at flammable or heatsensitive materials.
1. Heat both wheel bearing seats with a hot air pistol before
installation.
2. Install the left wheel bearing.
3. Slide the spacer and spacer sleeve in from the right.
4. Install the right wheel bearing.
5. Insert a new shaft sealing rings
6. Install the front wheel.
(see 7.1.1 "Replacing the Front Wheel")
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7.2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
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Rear axle
Deep groove ball bearing DIN 625-6205.2 RS
Sleeve, right
Screw DIN 6921-M10x45-10.9
Chain plate, 43 teeth
Retaining ring DIN 472-62x2-A3D
Deep groove ball bearing DIN 625-6206.2 RS
Reducing bush
Dog, entire chain plate
Dog rubber piece
Dog, entire hub
Deep groove ball bearing DIN 625-6205.2 RS
Tyres 180/55/ ZR 17 (73W) TL Sportec M-1 B
Rear wheel 5.5x17 with bearing, balance weight and
valve TR412
Rear spacer
Rear spacer sleeve
Shaft sealing ring DIN 3760-NB-WDR AS 30x52x7
Rear brake disc, d=243 mm
Screw DIN 6921-M10x35-12.9
Sleeve, left
Locking washer M24x39-A4L Nord-Look
Nut, rear axle
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7.2.1

Replacing the Rear Wheel

Removal

DANGER!
Risk of injury or damage!
The vehicle may fall over. Ensure that the vehicle is
standing securely. Properly secure the vehicle on the
installation stand before beginning work.
When using tension belts, be careful not to damage
the paint.
1. Unscrew the 2x M8 cheese head screws at the brake
caliper adapter, and remove the brake caliper.
Do not remove the brake hose for this.

Note:
Do not operate the foot brake lever while the brake
caliper is not installed.
2. Lift up and support the rear part of the motorcycle to allow
rear wheel removal (assembly stand).
The rear wheel must be free of load!

3. Unscrew the oval flange head screw of the speed sensor.
Pull the speed sensor out of the brake caliper adapter until it
cannot be damaged by the rear wheel any longer.

4. Unscrew the axle nuts on the right-hand side, remove
locking washers and sleeve.
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5. Unscrew and remove the chain adjuster (1) on both sides.
To do so, slacken the locknut (2), and screw in the setting
screw (3).
6. Push the rear wheel forward, and remove the chain from the
chain plate.
7. Pull out the rear wheel axle on the left-hand side.
8. Carefully pull out the wheel to the rear.

1

3

2

Installation
Note:
Do not install the speed sensor before the rear wheel
is mounted to prevent any mechanical damage to the
speed sensor by the rear wheel.

1.
2.
3.
4.

Place the rear wheel between the swingarms.
Place the chain on the chain plate.
Slide the rear wheel axle into the chain adjuster.
Slide the rear wheel axle through the rear wheel, and into
the right-hand axle suspension mounting.
5. Slip over sleeve and locking washers.
6. Screw on the axle nuts without tightening.
7. Adjusting the Chain Slack
(see 7.4.4 "Adjusting the Chain Slack").
Note:
Place a 4 mm spike between chain and chain plate.
Turn the wheel a ¼ to ½ turn so that the chain
adjuster sits tight against the swingarms.

DANGER!
Do not use any force!
The chain/chain plate may get damaged.
8. Tighten the axle nut, observe the specified tightening
torque!
9. Expand the brake pads and mount the brake caliper
(see 6.3.12 “Rear Brake Caliper”).
10. Push the speed sensor back into the brake caliper adapter,
and tighten the oval flange head screw.

DANGER!
The sensor must not touch the rear wheel. Make
certain that the rear wheel cannot cause any mechanical damage to the sensor.
11. Operate the foot brake lever until the you feel the pressure
point and the braking effect sets in.
MZ 1000S Repair Manual
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12. Inspect the wheel track, adjust if necessary.
13. Test the smooth rotation of the wheel.

Tightening torque:
Nut, rear axle:
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7.2.2

Inspecting the Rear Wheel

Rear axle
Check the axle shaft for wobble using a dial gauge.
Replace the axle shaft if the run-out exceeds the wear limit.
Wear limit:

0.25 mm

Rear wheel
Check the rear wheel for wobble using a dial gauge.
Wear limits
• A = Radial run-out at the rim flange
• B = Lateral run-out at the rim flange:

0.5 mm
2.0 mm

Note:
Excessive run-out is often due to worn-out or loose
wheel bearings. The wheel bearings must be
replaced in this case.
The front wheel needs to be replaced if the run-out is
not reduced after replacing the bearings.

7.2.3

Sprocket & Hub

The sprocket is screwed to the cush hub.

Removal
1. Remove the rear wheel
(see 7.2.1 "Replacing the Rear Wheel").
2. Remove the sprocket and cush hub from the rear wheel.
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3. Unscrew the 6x hexagon head screws of the chain plate.
4. Remove the chain plate

5. Take the 6x cush rubber elements out of the cush hub.

6. Unscrew the 6x hexagon head screws from the cush hub.
7. Remove the cush hub.
8. Remove the radial ball bearing if necessary.
To do this, use a special tool.

Inspection
1. Inspect the teeth of the sprocket for wear.
Both sprockets and the drive chain need to be replaced
when the teeth are worn (see 7.4 "Driving Chain").
2. Inspect the cush rubber elements for wear, damage, or
porosity. Replace defective and worn cush rubber pieces.
3. Check the clearance of the radial ball bearings in their
installed positions.
Rotate the inner bearing race by hand, and check for any
abnormal noise or resistance to rotation. Replace worn
bearings.

Installation
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1. Screw the sprocket (2) to the hub(3) using 6x Hexagon
head screws (1).
Tighten the screws in a crosswise manner.
2. Screw the cush hub to the rear wheel using 6x hexagon head
screws.
Insert the radial ball bearing into the cush hub if necessary.
Grease the bearings before installation.

3. Insert the cush rubber piece into the wheel hub.
Spray the dog with silicon spray to ease the installation.
4. Insert the cush half and sprocket.
5. Mount the wheel
(see 7.2.1 "Replacing the Rear Wheel").

Tightening torque:
hub screws:
sprocket bolts:

7.2.4

30+5 Nmmicroencapsulated
70+5 Nmmicroencapsulated

Rear Brake Disc

Removal
The brake disc is bolted to the wheel hub of the rear wheel.

WARNING!
Risk of accident!
A damaged wheel hub may lead to wheel misalignment after brake disk installation. The brake disk may
jam inside the brake caliper.
1. Remove the rear wheel.
(see 7.2.1 "Replacing the Rear Wheel")

WARNING!
Danger of burning!
Never touch the air outlet of the hot air pistol!
This becomes very hot during operation.
Do not direct the hot air pistol at flammable or heatsensitive materials.
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2. Loosen 6 M10 screws (1) of the brake discs (2).
The screws are secured using a locking liquid. Heat the
screws to approx. 80° - 100 °C (175 - 212 °F), using a heat
gun if necessary.
3. Remove the brake disc (2).

Inspection
The minimum permissible thickness of the brake disk is
embossed on the brake disk (MIN. TH. 3.5 mm).
1. Measure thickness.
Minimum thickness: 3.5 mm.
2. Check that the brake disc is level using a straight-edge.
Maximum deviation: 0.05 - 0.08 mm.
3. Check that it is parallel.
Maximum deviation: 0.03 mm.
4. Check the eccentricity (mounted on hub, with new bearings
installed in the swingarm, measured on outside diameter).
Maximum deviation: 0.40 mm.

Note:
With an eccentricity of 0.1 mm, it is permissible to
unscrew the brake disc from the hub to achieve a
reduction in the measurement value by twisting the
brake disc and reinstalling it. If this does not have the
desired result, the brake disc must be replaced.

Installation
1
2

1. Place the brake disc (1) on the rear wheel with the proper
orientation (arrow).
2. Turn the brake disc one turn with pressure to ensure a flat
seat.
3. Apply screw locking agent to the screws (2).
4. Tighten the 6x screws in a crosswise manner.
5. Wipe off excess screw locking agent.
6. Clean the disc with brake cleaner.
7. Install the rear wheel
(see 7.2.1 "Replacing the Rear Wheel").

Tightening torque:
Pan head screws:
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7.2.5

Replacing the Wheel Bearing

Two ball bearings DIN 625-6205.2 RS serve as the wheel
bearing.

Removal
1. Remove the rear wheel.
(see 7.2.1 "Replacing the Rear Wheel")
2. Remove the sprocket
(see 7.2.3 "See sprocket and cush hub").
3. Remove the right side reducing bushing.
To do this, pound carefully and evenly on the circumference
of the reducing bushing with a punch from the left side of the
wheel.
4. Remove the left side reducing bushing.
5. Carefully pound out the left and right wheel bearing, spacer
sleeve and spacer using a punch.

Inspection
1. Inspect the bearing play of the wheel bearing (1).
Rotate the inner bearing race by hand, and check for any
abnormal noise or resistance to rotation. Replace worn
bearings
2. Measure the length of the spacer (2).
Minimum length: 142.5 mm.
3. Inspect the spacer sleeve (3)

Note:
Should the wheel bearing have too much play, the
wheel bearings must be replaced.
Replace the spacer or the spacer sleeve whenever
they are shorter than their minimum length. Otherwise
the wheel bearings may be damaged.

Installation

WARNING!
Danger of burning!
Never touch the air outlet of the hot air pistol!
This becomes very hot during operation.
Do not direct the hot air pistol at flammable or heatsensitive materials.
1. Heat both wheel bearing seats with a hot air pistol before
installation.
2. Install the left wheel bearing (chain side).
3. Slide the reducing bushing, spacer and spacer sleeve in from
the right.
4. Install the right wheel bearing.
5. Insert a new shaft sealing rings
6. Install the rear wheel.
(see 7.2.1 "Replacing the Rear Wheel")
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7.3

Tires

WARNING!
Risk of accident!
Worn tires reduce the motorcycle’s stability and may
lead to accidents.
Only the tires certified for the vehicle may be used
(see the technical data and entries in the certification
documents).
Make certain that the tire pressure is correct!
The tires must have the minimum legally required tread depth. In
any case, the tyres should be changed, at the latest, when the
tread depth is down to 2 mm.
Tire installation and balancing machines must be used to replace
the tires.
Consult the operating manual of the machine manufacturer.
The use of other tools and equipment may lead to damage or
unbalanced wheels.
The static unbalanced mass of a wheel in the direction of travel
should ideally be 0 g. A maximum of 50 g is permissible.
The directional markings must be observed when installing the
tires. These specify the direction of travel of the vehicle.

Tire pressure

WARNING!
Risk of accident!
Driving with a wrong tire pressure, with excessively
worn or with damaged tires may affect the driving
quality and even lead to a loss of control over the
motorcycle.
Always check the condition of the tires before starting
your ride. Check the tire pressure when the tire is
cold.

Tire pressure
Cold

1 person
(Driver only)

2 persons
(with passenger)

kPa

bar

kPa

bar

front

250

2.50

250

2.50

rear

250

2.50

290

2.90

Inspecting tyres
Clean tires and examine for damage:
• Notches or cracks in the side wall
• Remaining tread depth
• Cord separation
• Abnormal or uneven tread wear
• Surface damage at the tire bead
• Local tread wear by slipping (flat parts)
• Damage at the inner lining
Defective tires must be replaced.
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7.4

Driving Chain

7.4.1

Chain Set

The chain set consists of:
1 Sprocket 43 teeth
2 Driving chain 530 (5/8-3/8) OT 108 links, endless (riveted
connecting link)
3 Motorcycle pinion

7.4.2

Chain Care

The drive chain is one of the most important transmission components on your motorcycle. Always keep the drive chain clean and
lubricated. Regular drive chain maintenance significantly
lengthens its service life. Inspect, tighten, and lubricate on a
regular basis according to maintenance chart.
Clean the drive chain with large amounts of water with no pressure and spray with chain spray.
This inspection will need to be carried out more frequently when
your motorcycle is driven often through dirt, dust, or on roads
strewn with salt.

WARNING!
Risk of accident!
A broken chain or a chain which has jumped off may
jam at the pinion gear or at the sprocket wheel,
causing a crash or seriously damaging the motorcycle. Do not neglect chain maintenance.
The chain may break or jump off when it is excessively worn or
tightened wrongly.
The periodic care of your drive chain should include the following:
• Inspect the chain for damage, replace chain if necessary
(see 7.4.5 "Replacing the Chain").
• Check the chain’s lubrication, relubricate if necessary
(see 7.4.3 "Chain Lubrication").
• Check the chain slack, adjust if necessary
(see 7.4.4 "Adjusting the Chain Slack")
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7.4.3

Chain Lubrication

DANGER!
Improper servicing (lubrication) may cause damage
to the chain!
Do not clean the chain with a high pressure cleaner.
This may damage the chain’s component parts.
Check the chain periodically, and lubricate if necessary! Use only a recommended lubricant!
The chain must lubricated after every ride in rain, or
when the chain is dry.
1. Clean drive chain. Clean using paraffin when it is very dirty.
2. Inspect the chain for damage (e.g., missing rollers).
Replace chain if necessary (see 7.4.5 "Replacing the
Chain") or Replacing chain links (see 7.4.6 "Replacing the
Chain Slider")
3. Apply lubricant to the flanks of the chain rollers.
4. Wipe off excess lubricant.

7.4.4

Adjusting the Chain Slack

Inspection

WARNING!
Risk of injury!
When working on the chain, be sure that your fingers
are not caught between chain and sprocket.

DANGER!
Incorrect chain slack overloads the engine and other
important components!
The chain slack must be within the specified limits
(30 - 40 mm; or 1.18 - 1.57 in).

3 0 - 4 0 m m

1. Place the motorcycle on the side stand.
2. Turn the rear wheel several times (push the motorcycle
forward and backward). Measure the chain slack (D) at
various points to find the tightest point.
The valid measurement is made at the tightest part of the
chain.
3. Move the chain up and down at the tightest position.
The chain slack must be between 30 and 40 mm
(1.18 - 1.57 in).
Readjust the chain slack when the value is different.
Note:
Check the chain, chain links, or rollers for damage
when checking for the tightest position along the
chain. Replace chain if necessary.
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Adjusting



Correct the chain slack if it is too tight (slack < 30 mm) or to loose
(slack > 40 mm):
1. Loosen the axle nut on the right side of the wheel by about
one turn.
2. Loosen the lock nuts (1) on both sides.
To reduce the chain slack:
Turn the screws (2) anti-clockwise by the same amount on
both sides.
To increase the chain slack:
Turn the screws (2) clockwise on both sides, and shift the
wheel forwards.
3. Tighten the axle nut.
4. Once the adjustments have been made check the wheel
tracking and correct if necessary.
5. Retighten the lock nuts (1).
Tightening torque:
Axle nut

7.4.5

100+10 Nm

Replacing the Chain

WARNING!
Risk of injury!
When working on the chain, be sure that your fingers
are not caught between chains and sprocket.
The chain type used is 530 (5/8-3/8) OT 108 links, and it is an
endless chain without any chain lock.
To remove/install an endless chain, you either need to separate
a chain link (separating and riveting tool), or dismount the link
fork.

Separating the drive chain
A special tool needs to be used according to the instructions
given below for either removing or installing the drive chain.
Note:
Apply a small amount of grease to the thread parts of
the special tool before using it.
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The following procedure to disassemble the drive chain is just
one possible variant. Different special tools require different
working methods.
Consult the instructions of the manufacturer of the special tool!
Design of the special tool:
1
2
3
4
5
6

Clamping jaw
Clamping bolt
Drift punch
Rivet drift
Stamp
Handle

1. Put the chain link to be separated on the clamping jaw of
the special tool.
2. Screw in the clamping screw (2) to secure the chain.

3. Hammer in the drift punch (3).
4. Drive the drift punch in until the pin is forced completely out
of the chain link.

DANGER!
Never reuse any chain links, O-rings, or joint plates.
Chain pins, O-rings, or joint plates need to be
disposed of after being removed from the drive chain.
Only use new parts for assembly.
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Note:
The primary wheel has an independent backlash
compensation. This is a spring-loaded thinner
tensioning wheel located parallel to the primary
wheel. The gear teeth of primary wheel and
tensioning wheel must be in a straight line for
installing or removing the clutch or the complete
primary wheel.
12. Pretension and secure the primary drive wheel using the
special tool (screw for primary wheel 8999254595).
To do so, align the gear teeth of the primary wheel using a
suitable tool, and tighten the screw for the primary wheel
8999254595.

Note:
The "screw for the primary wheel 8999254595"
special tool has a long shank. This long shank does
not allow the installation of the clutch cover while this
screw is still screwed in.

T O O L

(1)
(2)
(3)
(4)

Washer
Clutch basket
Clutch basket guide
Washer

13. Remove the clutch basket (2).
Observe the thrust washer (same design as the thrust
washer between hub and basket).
14. Remove clutch basket guide (3) and thrust washer.
Observe the spacer ring.

The spacer ring may be kept on the clutch shaft.
(see section 14.)
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Inspection
Inspect and measure the following components. Replace defective or worn out components.
Compression springs:
Measure the length of the compression springs unstressed.
Unstressed:
42.2 +/– 0.2 mm
Wear limit:
< 41.5 mm

Note:
Remove the entire compression spring set if any
compression spring is not as specified.

Friction discs:
Clean and wipe off any remaining engine oil from the friction discs
using a clean rag.
Measure the thickness of the lining plates at four locations.

± 0.08 mm

New:

3.3

Wear limit:

< 3.1 mm

Replace worn or burnt-out friction disks.
Always replace friction disks as a set.
Clutch discs:
Light discoloration or temper colours are not critical unless the
discs are distorted.
Check the clutch disk for warping and bending. Place them on a
clean level surface. Try to insert a feeler gauge with the specified
maximum thickness under the plate at various positions. If this is
possible at any position, replace the complete disc set.
Warping:
0.05 mm

Clutch basket:
Inspect the clutch gear for wear, damage, or pitting, and check
the faultless condition of the riveted joint.
The clutch basket may also be replaced as a single part unless
the gear teeth are damaged.
Inspect the clutch basket for pressure marks at the contact
surfaces of the friction discs.
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Hub:
Check the inner plate guide grooves for wear and damage,
replace hub if necessary.
Bulges in the dog key grooves lead to jerky clutch operation.

Pressure rod:
Roll the pressure rod across a flat surface, and use a feeler
gauge (push it underneath) to check for bending.
Wear limit:Thickness gauge, maximum 0.1 mm
Note:
A distorted pressure rod needs to be replaced. Do not
straighten!

10.13.4 Installing the Clutch

S S M

1. Slide spacer ring (conical side facing the clutch), washer,
and clutch basket guide onto the clutch shaft.
2. Install the clutch basket.
The primary wheel needs to be pretensioned if the clutch
basket does not engage completely in the primary wheel.
3. 2.

4. Screw in the slotted round nut the right way (conical side
facing the clutch basket), applying "Loctite 243".
The narrow bevel must be on the outside.

S S M

5. Tighten the slotted round nut using the special tools ("clutch
dolly and pin socket") (90+5 Nm).

T O O L

T O O L
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6. Check that spring mount (2) and disc spring (1) are seated
on the hub.
Be sure that the inside diameter of the disc spring (1) is
seated on the spring mount.

7. Alternately insert friction discs (11x) and clutch plates (10x),
starting with a friction disc.
8. Insert the last friction disc in the short groove of the clutch
basket (see arrow).
When the vehicle is new, there is a distance of approx. 0.5 mm
between this last friction disc. This plate is applied to the clutch
basket when the clutch plates are worn out. In this case, the
clutch will slip, and needs to be repaired.

9. Insert the pressure rod from the clutch side.
Slide the polished side (diameter 8 mm) into the borehole of
the clutch shaft toward the clutch slave cylinder.

10. Put on the pressure plate with the guide piece, insert the
springs, and secure with clutch screws (8+2 Nm).
11. Remove the primary wheel location
12. Engage the 1st gear, place the seal and the clutch cover on
the engine and screw it on.
13. Refill engine oil.

Tightening torque:
slotted nut
pressure plate screw fitting
clutch cover
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10.14 Shift Operation
Removal
1. Remove the clutch. (see 10.13.3 "Removing the Clutch
without Draining Oil")
2. Remove the selector shaft completely.
Watch the small shim between selector shaft and locking
lever!

3. Use pliers to remove the locking lever (spring leg and lever).

Installation

3

2

1. Insert the locking lever using pliers.
2. Lightly oil the selector shaft and install.
Be sure that the disc springs (1) and the spacer ring (2) are
installed. Observe the small shim (3) between selector shaft
and locking lever!
Note:
Install the disc springs (1) such that their outside
diameters are touching one another.

1
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3. Put the shift arm on the selector drum, and shift through the
gears.
In doing so, turn the clutch and driven shafts against each
other so that the gears can snap together.
4. Place the transmission in neutral after checking the gears.
5. Install the clutch (see 10.13.4 "Installing the Clutch")
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10.15 Transmission

10.15.1 Removing the Transmission
1.
2.
3.
4.

1
1

1

2

2

1

1

Remove the clutch. (see 10.13 "Clutch")
Remove the spacer ring.
Remove the sprocket cover on the right-hand side.
Release the drive chain.
To do so, remove the nut from the rear wheel axle, remove
the slide piece from the rear wheel axle, and push the rear
wheel forward. The chain slackens.
5. Loosen the pinion screw.
The sprocket screw is secured with "Loctite 272", apply heat
if necessary.
6. Unscrew 5x screws (1) of the transmission cover.
7. Slacken the 2 x screws (2) used to locate the fitting sleeves
by not more than 1 cm.

Note:
This prevents the transmission set from falling down.

8. Use a polyamide hammer and slightly tap on the sprocket
screw of the output shaft. This will move the transmission to
the left.
9. Unscrew the pinion screw, remove the pinion.
10. Unscrew 2x screws (2) of the transmission cover.

298

10/2004

MZ 1000S Repair Manual

Transmission
11. Completely remove the transmission to the left and out of
the engine.
12. Slide the pressure rod out of the output shaft.

10.15.2 Dismantling the Transmission
Selector forks/camshaft controller
Note:
The "guide rod dolly" tool is not available for delivery.
If you need it, you can built it yourself as shown in the
figure.
A
B
C
D
E
F

4
2

outer diameter
inner diameter
lever
wedge length
wedge thickness
wedge height

20 mm
11.9 mm
8x100 mm
20 mm
1,5 mm
5 mm

5

1. Unscrew the 2x screws (1) of the selector fork (2) guide rod
using Allen key 5 with pin.
Use a big screwdriver or dolly (G).
Dispose off screws and locking washers.
2. Remove the connecting rod with selector forks.
3. Unscrew the screw (3) using an Allen key 5 with pin.
Dispose the screw and lock nut.
4. Separate the selector drum (4) with holder (5) from the
transmission cover.

G
3

1

5. Unscrew the screw (6). Insert a suitable tool for holding up
through the opening of the selector drum (4).
6. Pull off the star wheel (7), and pull the selector drum out of
the holder (5).

7
4

6
5
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If the bearing for the selector drum needs to be replaced:
7. Remove the conical ring (8) from the holder.
8. Force the bearing (9) out.

5

9

8

Removing the Transmission Shafts
1. Remove retaining ring (1), spacer ring (2), and bearing ring
(3) of the NUP 204E bearing.

2
1

3

2. Provide the transmission cover with supports (4).

4

Note:
The press to be used should allow a free pressing
length not less than 400 mm.

6

3. Support the output shaft (5) in your hand, and press out the
driving shaft (6).
4. Remove the output shaft (5) from the roller bearings. Fully
press out the driving shaft.

5
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Dismantling the transmission cover
1. Remove the conical ring (1).
Note:
Always install the tapered ring with the straight side
facing the bearing, and with the conical face pointing
toward the outside.
1

2

2. Remove the 3 x screws (2) M 5 (IS 3 mm) and the holding
plate (3).
If necessary, heat these screws to approximately 100 °C to
dissolve the locking liquid beforehand. Dispose off screws.

2

3
2

4
5

3. Use pin punches (53.0 mm (4) or, 25.42 (5) mm) to force
out the bearings 62/28 and NUP 204E toward the outside of
the bearing cover.

Dismantling the drive shaft
Note:
The 7th digit of the gear wheel item reference indicates the speed for which the gear is provided.
Example 35 46 666 000 is the drive wheel of the 6th
gear.
All gear wheels of the driving shaft are designated by
their drive wheels, while the output wheels are designated by their driven gears.
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1. Remove and dispose of retainer ring SW 20 (1).
2. Force the output shaft from the bearing seat of the NU 204
E bearing (2). Hold the shaft at the bottom side.
3. Pull off the 2nd gear drive wheel (3).

1
2
3

DANGER!
A fitting washer 20x28 is located behind the inner
bearing ring. Also remove this part.
4. locking ring 25x1.2 (4), washer (5) and drive wheel
Remove the 6th gear.
5. Remove the needle-roller assembly K25x29x17, and the
second washer.

4
5

B

6

6. Take off the drive wheel (control gear) for the 3rd and 4th
gears (7).

7

Note:
The drive wheel will have to be pushed to the exact
"mounting position" as per drawing later on. This
ensures the oil supply through the 6 boreholes (B)
and through the cross hole in the driving shaft.

9

7. Remove the retainer ring SW 30 (8), and the drive wheel for
the 5th gear (9).
8. Take off the profile washer located below, the bushing for
the drive wheel of the 5th gear, and the washer.

8

9
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Disassembling the output shaft
1. Force the output shaft out of the inner bearing ring (1) of
bearing NUP 204E. During this, support the driven gear of
the 1st gear (2), and hold the output shaft.
2. Remove the thick thrust plate, and the drive wheel.
3. Remove the needle-roller assembly K25x29x17, the thin
thrust plate, and the driven gear for the 5th gear.

1
2

4. Remove retainer ring SW 32 (2), profile washer (3), and the
driven gear of the 4th gear (4).
5. Pull off the driven gear of the 3rd gear, and the two needleroller assemblies K27x33x17 (each split).

2
3

4

6. Remove the second profile washer (3), and the driven gear
(control gear) for the 6th gear (5).

3
5

7. Support the output shaft in a press at the driven gear for the
2nd gear (6), press the shaft out of the inner bearing rings of
bearing NU 206E (7).

7
7
6
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7

8. Pull off inner bearing rings (7), spacer sleeve (8), spacer
ring (9), needle-roller assembly K28x33x17 (10), and the
washer (11).

6
1 1

8
9

1 0
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10.15.3 Inspecting Transmission Parts
Selector forks:
Inspect every selector fork for pit formation on the control gear
and dog pins.
1. Measure the selector forks:
(1) dog pin, Ø 8 mm, minimum 7.93 mm
(2) Control gear guide, width 5.83 mm, minimum 5.73 mm
2. Test the movement of the selector fork shaft in the selector
fork.
If the selector fork is stiff, replace this fork and/or the
selector fork shaft.
Camshaft controller:
Inspect all parts:
• wear on the grooved pin with round head (1) and straight pin
(3)
• wear on control cam grooves of the camshaft controller (2)
• wear on the deep groove ball bearing and conical ring
• the tight seat of the star wheel (6)

Selector fork shafts:
Measure the thickness of the selector fork shaft.
Wear limit:

9.95 mm

Roll the selector fork shaft over a flat surface (such as a
surface plate), maximum warping 0.05 mm.
Replace the selector fork shaft if deformed.

DANGER!
Never attempt to straighten the selector fork shafts.
Gear wheels:
Inspect every gear wheel for wear and damage, look for indications of heat damage (blue discoloration).
Every control gear must slide easily along its shaft.
Check the grip of each gear into its opposite gear. Inspect the
teeth of the transmission gear wheels for pit formation and wear,
replace if necessary.
Inspect the shifting claws and apertures for rounded edges,
cracks and missing parts, replace if necessary.
O = in good condition
X = worn = replace.
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Driven and drive shaft:
Measure the radial run-out deviation:
Drive shaft:
maximum 0.05 mm
Drive shaft:
maximum 0.05 mm
Note:
The shafts cannot be aligned. They must be replaced.

10.15.4 Installing the transmission
DANGER!
Always replace the retaining rings!
When installing a new retaining ring, do not bend
open the butt joint more than what is necessary to
slide the ring onto the shaft.
After installation, check whether every retaining ring
is seated completely and securely in its groove.
Note:
Wet all gear wheels and bushes with clean engine oil
during assembly. Inspect all parts for damage or wear
exceeding the wear limit. Replace components, if
necessary. Always use new O-rings and retaining
rings.
Gear parts should always be oiled before assembly.

Installing the Output Shaft
Note:
Lubricate all bearing points with engine oil during
assembly.

7

6
1 1

8

1. Slide washer (11), needle-roller assembly K28x33x17 (10),
driven gear for 2nd gear (6) (shifting window toward the
engine center), and spacer ring (9) onto the output shaft.
2. Slide one inner bearing ring (7), the spacer sleeve (8) and
the second inner bearing ring (7) also onto the output shaft.

9
1 0
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3. Press on the inner bearing rings using a sleeve (H) with an
inside diameter of 30 mm, and an approximate length of 60
mm until the rings are fully seated.

H

4. Put on the driven gear (control gear) for the 6th gear (5) with
the selector fork groove toward the engine center. Put on
the profile washer (3).
5. Use oil to "stick" the two split needle-roller assemblies
K27x33x17 to the output shaft.
6. Put on the driven gear for the 3rd gear (big gear), and the
driven gear for the 4th gear such that their lubrication
groove sides are facing one another.

3
5

7. Slide on the second profile washer (3), and secure using a
retainer ring (2) SW 32.

2
3

4

S

8. Put the following parts on the output shaft:
• Driven gear (control gear) for the 5th gear with the selector
fork groove pointing toward the drive sprocket.
• Thin thrust plate and needle-roller assembly K25x29x17
• Driven gear for the 1st gear (2) with the lubrication grooves
(S) pointing toward the drive sprocket
• Second thin thrust plate and thick washer

DANGER!
Function test!
Check whether the driven gear (control gear) for the
5th gear can be shifted into the driven gear for the 1st
gear.
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9. Press the inner bearing ring (1) of bearing NUP 204E with
the collar toward the wheel. To do so, use one pipe element
(H) (inside diameter 22 mm, outside diameter 26 mm).

H

1
2

Installing the Drive Shaft

8

1. Slide the following parts onto the driving shaft:
• Disc
• Bushing (with oil!)
• Drive wheel for 5th gear (9), flat side facing the 1st gear
• Profile washer
• secure with retaining ring, size 30 (8)
If necessary, redress the retainer ring using a suitable pipe
element.

9

B

7

2. Place following parts on the drive shaft:
• Put on the drive wheel (control gear) for the 3rd and 4th
gears (7) with the big diameter toward the drive wheel for
the 5th gear (9).
• Slide the drive wheel for the 3rd and 4th gears (7) on the
spline profile such that its lubrication boreholes (B) are
offset by one tooth to the cross hole in the output shaft
when installed.

9

DANGER!
Sufficient lubrication is required to ensure the faultless functioning of the clutch.
No sliding gear lubrication borehole (B) must be
located in the shaded area (see figure).
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B

Sufficient lubrication is only ensured when the lubrication holes in
the sliding gear are assembled such that they are offset by one
tooth to the boreholes in the shaft.
7 Drive wheel for 3rd + 4th gear
10 Drive shaft
B One of the lubrication boreholes
Q Cross hole

Q

The following figures show this relationship.

1 0
7

3. Slide on washer 25.1x33.5 and needle-roller assembly
K25x29x17, the drive wheel for the 6th gear (6), and the
second washer 25.1x33.5 (5).
4. Install the retaining ring 25x1.2 (4).

4
5
6

H

1
2

5. Install the drive wheel for the 2nd gear (3), the annular
groove for the retainer ring, and the fitting washer 20x28.
6. Press on the inner bearing ring of bearing NU 204 using a
suitable pipe element (H), and secure with the retainer ring,
size 20 (1).

3
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Installing the Transmission Cover
Note:
Spread "Gleitmo 800" on both bearing seats.

1. Press fit the bearings 62/28 LLU/2A and NUP 204E with
25.42 mm
or 53.0 mm mandrels from the right-hand engine side.
2. Secure the bearing NUP 204E with a tapered ring (1).
1

Note:
Insert the tapered ring with the flat face toward the
bearing, and with the conical face toward the transmission cover. Redress the tapered ring using pliers
for shaft retaining rings. The tapered ring must be
seated correctly in the groove, and correctly push the
bearing against the collar of the transmission cover.

3. Secure the holding plate (3) with 3x new screws (2) M 5
(IS 3 mm) (microencapsulated or Loctite 243).

2

2

3
2
4. Press in the fitting sleeves (P1) and (P2) from the housing
side flush with the transmission cover outside.
P 2
P 1

P 1

310

P 2

10/2004

MZ 1000S Repair Manual

Transmission
Installing Transmission Shafts
1. Apply oil to the bearing seat of the driving shaft (1).
Press the driving shaft (1) approximately 1 cm into the
transmission cover.
2. Introduce the output shaft (2) into the roller bearing.
Note:

2

1

The gear tooth system of the driving shaft (1) must fit
in with the output shaft (2).
Do not press out the rolls of the roll bearing when
inserting the output shaft.

3.
4.
5.
6.

3

Press on the transmission cover up to the limit stop.
Put on the bearing ring of bearing NUP 204 E (3).
Select a compensating washer (4).
Insert a new locking ring 20x1.2 (5).

4

Note:
The spacer ring is available in a thickness range of
1.0 to 1.4 mm.

5

Select the part such that a maximum distance of 0.1
mm remains between retaining ring and bearing ring
NUP 204E.

Completing the gear set
Install the shift drum controller
If the bearing for the selector drum needs to be replaced:
1. Press in bearing 61806 C3
2. Insert the tapered ring (1) in the holder with the tapered
ring’s opening pointing toward the section (A) of the holder.
Note:
Insert the flat tapered ring toward the bearing, and the
conical face toward the holder. Use pliers for shaft
retaining rings to redress the tapered ring, and ensure
that the tapered ring is seated correctly in its groove,
and presses the bearing correctly against the collar of
the holder.

1

A
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3. Slide in the selector drum (1) from the flat side of the holder
(2).
4. Put on the star wheel (3), and secure with the screw M8x30
(4), the Schnorr VS 8 locking washer, and Loctite 243.
Insert a suitable tool (5) through the opening in the selector
drum (1), and hold up.

5
3

Note:
The locking washers with the smaller conical form
diameter face the screw head.

4

1
2

Tightening torque:
Star wheel screw M8x30:

20+2 Nm

Loctite 243

Installing the shift drum Controller and Selector Forks
Note:
Always use following new items:
• screws 2x M6x30 (pan head with hole),
• 1x M6x25 (pan head with hole)
• VS-6 Schnorr locking washers

1
4

2
3
5

1. Press the selector drum with the holder on the fitting
sleeves of the transmission cover, and secure using the
M6x25 screw, a Schnorr VS 6 locking washer, and Loctite
243. Use an Allen key with a pin.
2. Insert the selector forks (3) for the 1st and 4th gears or for
the 2nd and 3rd gears - both are the same - into the grooves
of selector drum and control gears at the output shaft.
Complete the selector fork (4) with the guide rod, and
secure with a M6x30 screw with a new Schnorr VS 6 locking
washer, and Loctite 243.
Use the dolly for this operation.
3. Install the selector fork for the 5th and 6th gear accordingly
on the driving shaft.
Note:
The selector forks must present free play in the
engaged gear.

Tightening torque:
M6x 25 and M6x30:
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10.15.5 Installing the Transmission
1. Insert and screw on the gears, using new Schnorr washers.
Insert 2x M8x35 screws for the fitting sleeves (27+2 Nm).

N E W

N E W

2. Insert the locking lever using "index lever pliers
8999256000".

3

2

3. Install the selector shaft.
Check whether disc springs (1) and spacer ring (2) are
installed. The outside diameters of the disc spring must
touch one another.
The disk (3) must be in its position between index lever and
selector shaft.

1
4. Check that the spacer ring (beveled edge outside) is in position on the clutch shaft.
5. Install the clutch (see 10.13.4 "Installing the Clutch")
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6. Put on and secure the gearshift lever.
Observe the position marked out during removal.
7. Slide the sprocket spacer sleeve on the output shaft.
8. Remove the nut of rear wheel axle and the Schnorr
washers, take off the chain adjuster, take off the chain from
the chain plate, and push the chain forward.
9. Slide the sprocket with the positioned chain onto the output
shaft.
10. Position the chain on the chain plate, insert the chain
adjuster.

11. Push the wheel forward, and fasten the rear wheel axle
again (100+10 Nm).
12. Put on the tension washer, and secure the sprocket with a
hexagon bolt and "medium-tight locking liquid" (90+5 Nm).
13. Fit the pinion cover.
14. Mount the paneling.

10.16 Drive Gear/Oil Pump Gear
The oil pump drive gear (1) is located by the left-hand side of the
balance shaft. It drives the oil pump via a gear (2).

2

1

Removal
1.
2.
3.
4.
T O O L
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Support and secure the motorcycle on the stand.
Completely remove the bottom paneling.
Remove the gearshift lever from the selector shaft.
Place a suitable container underneath, unscrew the clutch
cover, catch the oil, and take off the clutch cover.
5. Screw in the "Locking tool 8999249000" special tool as a
dolly.
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6. Unscrew and dispose of the oil pump gear nut (3).
)

Note:
2

3
4

Dispose of the nut, and do not reuse it!

7. Remove the curved washer (4) and oil pump gear (2).
8. Remove the retaining ring (5) from the balancing shaft.
9. Pull off 2 x tension washers (6), and the oil pump drive
wheel (1).

1

5
6

Installation
Install in reverse order.
Only use new nuts.

Tightening torque:
Oil pump drive gear nut:

13+2 Nm

self-locking

10.17 Oil Pump
The engine has pressure circulating lubrication.
The oil is supplied to the lubrication points of the engine and
transmission by a feed pump.
The oil pump assembly consists of:
1 Rotor set
2 Oil pump shaft
3 Oil pump cover
4 Oil pump gear

Removal
1. Support and secure the motorcycle on the motorcycle
stand.
2. Completely remove the bottom paneling.
3. Remove the switch lever from the shaft.
4. Unscrew the clutch cover, catch the oil in a suitable vessel,
and take off the clutch cover.
5. Screw in the "Screw for the primary wheel" (S) special tool
as a locking tool. (Not required to remove the balance shaft
gear).
6. Unscrew and dispose of the nut (1).

1
2

3

S

.

Note:
Do not reuse the nut (1).
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4
5
6

7.
8.
9.
10.
11.
12.

Remove the clamping disc (2).
Remove the oil pump gear (3).
Remove the retaining ring (4) of the balancing shaft.
Remove the two clamping discs (5).
Pull off the oil pump drive gear (6).
Remove the shroud (7).
Note:

7

Cover the openings for tightening the housing screws
when working on the primary gear to prevent foreign
objects from entering the oil pan.

8

13. Pry out the springs with the spring seats somewhat to allow
removal using pliers.
Be sure that springs and spring seats are not lost!
14. Pull off the balance shaft gear (8).

15. Unscrew 3x screws (1) of the oil pump cover.
The screws are secured with medium-tight locking liquid;
apply heat if necessary.
16. Turn the oil pump and the balance shaft (see figure).
17. Remove the oil pump.
Inspection
Inspect the following components for wear/cracks/damage,
replace the oil pump if necessary:
• Housing
• Gear, oil pump
• Inner rotor
• Outer rotor
Replace the rotor set when considerable wear marks or damage
is found.
When making this decision, also consider whether the available oil
pressure is insufficient (see 10.4.7 "Checking the Oil Pressure").

Installation
Note:
Inner and outer rings have point markings.

1. These markings must be aligned to one another.
Install the oil pump with the marks toward the engine inside.
(The marks must not be visible when installed.)
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2. Insert the oil pump such that the locating pin (see arrow)
engages in the oil pump cover.
3. Apply Loctite 243 to the 3x screws and screw them in (8+2
Nm).

4. Join the balance shaft gear with balance shaft and primary
drive,
The marks must be on a single straight line.
1 Point mark on the balance shaft
2 Housing joint
3 Point marks on the balance shaft/crankshaft gears
4 Marks on the crankshaft (missing tooth)

21

2
3

4

Note:
The missing tooth at the profile of the crankshaft (4)
corresponds to the marked tooth at the primary
wheel. You do not need to remove the screw from the
primary wheel.

5. Use water pump pliers to insert the springs with the spring
seats, and push them in until they are fully seated.
6. Put on cover disk, oil pump drive wheel, 2x tension
washers, and secure with a retainer ring.
Push the retainer ring correctly into the groove.

N E W

7. Slide the toothed wheel on the oil pump shaft, put on the
tension washer, and tighten with a new nut (13+2 Nm).
8. Engage the 1st gear, place the seal and the clutch cover
and screw it on.
9. Mount the switch lever
10. Mount the paneling.

Tightening torque:
oil pump screws
oil pump shaft nut
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10.18 Valve Cover
Removal

1
2

1

2

1. Support and secure the motorcycle on the motorcycle
stand.
2. Completely remove the left and right paneling
(see 4.3 "Paneling").
3. Remove the seats, disconnect the ground cable on the
battery.
4. Fold up and secure the fuel tank.
5. Remove the intake muffler. (see 4.9 "Air Box")
6. Remove the hose of the cooling fluid reservoir (1) from the
hose clips, and lay it down.
7. Disconnect the fan plug (2).
8. Unscrew the top cooler bolting and the oil cooler struts (on
the right of the engine, and on the left of the oil cooler), and
lay down the cooler forward.
Protect the front wheel mud guard against damage.
9. Unscrew the 2x screws of the ignition coil bracket (2),
remove the ignition coil bracket.
10. Separate the ignition coil connections (2) from the ignition
coil.
11. Remove the ignition coils from the cylinder head.
Mark the cylinder allocation ("1" = cylinder "1"
(timing chain side)

12. Undo the 6x decoupling elements step by step and crosswise.
Start with (1), and continue as shown (2 - 6).

DANGER!
Possible damage to cylinder head and valve cover,
possible leaks!
13. Remove valve cover
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Installation

1
2

3
4

1. Check the condition of the following component parts, and
replace if necessary:
• Valve cover seal (1)
• Seal rings of the decoupling elements
• Spark plug shaft seals (2)
• Chain shaft O-rings (3)
• Engine ventilation (4)
2. Degrease and put on the valve cover gasket, and insert the
valve cover.
Make certain that the valve cover gasket (1) remains in
position.
3. Insert the decoupling elements, and screw up finger tight.
4. Tighten the decoupling elements in the same sequence as
during the removal (6+1 Nm).
5. Insert and connect the ignition coils.
Follow the allocation according to the marks.
6. Fasten radiator and oil cooler, connect the fan
connector to the cable harness.
7. Insert the hose for the cooling fluid reservoir in the hose
clips.
8. Installing the Intake Muffler
9. Fold down and secure the fuel tank, connect the earth/
ground cables, and mount the seats.
10. Mount paneling.

Tightening torque:
decoupling elements
oil cooler strut screws
Tank fastening screws
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10.19 Valve Train

1
2
3
4
5
6
7
8
9
10
11
12
13

Intermediate gear axle
Seal ring
Intermediate gear
Tension rail lining
Tension rail
Chain adjuster
Fixing screws
Seal ring
Timing chain, type 98XRH2020, 118 links
Guide rail
Collar screw
Intake camshaft
Exhaust camshaft

Insert double valve springs to close the inlet valves and the outlet
valves.

10.19.1 Timing Chain and Guide Rails
Removal
The timing chain is routed through chain sliders, a tension rail,
and a guide rail. The tension rail is tensioned using an hydraulic
chain adjuster.

DANGER!
Serious engine damage!
Never crank the engine over when the timing chain is
loosened or removed.
When disassembled, the pistons will touch the valves
when the crankshaft is turned, causing severe
damage to the engine. Do not crank the engine unless
timing chain and timing chain adjuster are properly
installed and adjusted.

320

10/2004

MZ 1000S Repair Manual

Valve Train

Note:
Always replace chain rails one by one.
Make certain that the timing chain does not skip on
the crankshaft sprocket.
1. Completely remove the alternator cover (see 10.8 “Alternator Cover”).
2. Remove the seats.
3. Fold up and secure the fuel tank.
4. Use a 19 mm socket, and turn the crankshaft carefully by a
crank angle of approximately 90° in the direction of engine
rotation until the center of the double tooth gap coincides
with the housing joint arrow.
5. Remove the rotor. (see)
6. Remove free wheel, step wheel, straight pin and needle
bearing. (see 10.9 "Rotor and Free Wheel")

7. Open and remove the chain adjuster cap (hexagon socket
spanner 5 mm).
8. Check the position of the crankshaft again (see item 4).
9. Remove the chain adjuster, and move the piston opening
upwards to prevent the oil from flowing out.

Note:
Make certain that the timing chain does not skip!
Replace every chain rail one by one.
The flange bolts are secured using Loctite 243
secured; apply heat if necessary.

10. Unscrew the flange bolt (B) of a rail, and remove the rail.
11. Clean locking fluid out of the tapped hole, using an M8 tap
cutter.
12. Install the a new chain rail and tighten it.

B
B

Note:
Do not remove more than one rail at a time, and install
a new rail right away.

13. You can now replace the 2nd rail as described above.

Inspect parts:
•
•
•
•
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Installation
Note:
Be sure that the engine has not been cranked.
Otherwise, adjust the crankshaft using "TDC setting
gauge 8999247000". Check whether the intermediate
gear coincides with the TDC mark to the cylinder head
(see figure showing "Camshaft assembly and
adjusting instructions").
1. Insert the timing chain adjuster, close with cover and
screws, and carefully position the O-ring in the cover.
Note:
Install the cover such that the inscription is not upside
down. The oil channel in the cover points upwards.
2.
3.
4.
5.
6.

Install the free wheel.
Mount the rotor.
Install the alternator cover and the oil cooler strut.
Install fuel tank and seats.
Mount the paneling.

10.19.2 Timing chain/Intermediate camshaft gear
Removal
1. Remove the alternator cover.
Remaining oil may flow out of the engine!
2. Remove the seats.
3. Fold up and secure the fuel tank.
4. Dismantle the intake muffler.
5. Remove the hose of the cooling fluid reservoir from the
hose clamps, and lay it down.
6. Disconnecting the Fan Plug
7. Unscrew the top cooler bolting and the oil cooler struts (on
the right of the engine, and on the left of the oil cooler), and
lay down the cooler forward.
Protect the front wheel mud guard against damage.
8. Remove the ignition coils.
9. Remove valve cap. (see 10.18 "Valve Cap")
10. Remove spark plugs and mark them.
11. Carefully turn the crankshaft using a 19 mm socket in the
direction of engine rotation until the 90° mark (" °I° ") on the
intermediate gear with the V groove at the cylinder head,
and the 90° mark (" °I° ") of both camshaft gears point are
level to the sealing surface.

Note:
This mounting position is only reached by all " °I° "
marks again after every 4th crankshaft turn.
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12. Locate the camshaft gears with tracing punches
8999241000.
13. Unscrew the nuts of the bearing frame, and remove the
bearing frame.
Observe the O-rings of the ignition coil boreholes.
14. Remove camshafts.
Note:
The bearing frame is not available as a single spare
part.
The cylinder head needs to be replaced with the
bearing frame if damaged.

DANGER!
Possible engine failure!
Do not crank the engine any longer!
15. Remove the rotor. (see 10.9 "Rotor and Free Wheel")
16. Remove the curved washer.
17. Remove the disc spring with outer free wheel disk, free
wheel, step wheel and straight pin.
18. Remove the needle-roller bearing.
19. Open and remove the chain adjuster cap using a 5 mm
hexagon socket spanner.
20. Remove the chain adjuster, and move the piston opening
upwards to prevent the oil from flowing out.
21. Loosen the stud bolt (1). It locks the intermediate gear axle.
The closing plug (2) covers the boreholes for the chain lubrication nozzle located below.

1

2

22. Pull the intermediate gear axle out of the cylinder head
using an M6 screw.
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23. Lay the timing chain on the lug for the intermediate gear
axle.
24. Remove the camshaft intermediate gear.
25. Unscrew the flange bolt of the tension rail, and remove the
tension rail.

26. Let the chain slide down, and remove it from the engine
housing.
27. Replace the oil splash nozzle of the chain lubrication if
necessary.

Inspecting the timing chain
Parts of the timing chain (A):
1 Pin
2 Chain link
3 Guide
An alignment error exists if there is strong wear at the bottom
edge inside the guide (B).

Timing chain jams or has cracks:
Replace the timing chain and chain wheels as a set.

Installation
Install in reverse order.
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10.19.3 Camshafts
Removal
1. Remove the valve cap. (see 10.19.2 "Timing chain/Intermediate camshaft gear")

2. If you need to replace the bucket tappets:
Turn the engine in the direction of engine rotation until the
90° mark on the intermediate gear with the V groove at the
cylinder head and the 90° mark of both camshaft gears
point toward the sealing surface.

3. Locate the camshaft gears with tracing punches.

DANGER!
Possible engine damage!
Do not crank the engine any longer!
4. Unscrew the bearing frame nuts, and remove the bearing
frame, observing the O-rings for the ignition coil boreholes.
5. Remove camshafts.
The bucket tappets may be replaced if necessary.
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Inspecting camshafts
A cam height
B camshaft outer diameter
C lift

Item

Required value (in mms)

Wear limit

(A) cam height

ON

39.55...39.85 mm

-

OFF

39.55...39.85 mm

-

Diametral clearance, camshaft bearing neck

ON + OFF

0,013...0,043

0.056

Inner diameter, camshaft bearing block

ON + OFF

23.000...23.013

-

Outer diameter, camshaft bearing neck

ON + OFF

22.970...22.987

-

Camshaft eccentricity

ON + OFF

-

0.025

0,022...0,044

0.05

Diametrical clearance of camshaft intermediate
gear on intermediate gear axle

Chain Wheel, Camshaft
When the components are adjusted correctly, light markings can
be seen centred on the edges of the timing chain (1) and the
edges of the chain wheels (2).
Check the chain wheel teeth for wear.

If there is too little tension in the timing chain, the chain links do
not grip the teeth of the chain wheels correctly. These are worn
out more quickly, the markings are located near the edges.

Note:
If the sprocket teeth are worn out, replace the cam
wheel/camshaft assembly and the timing chain
together.
Replace the crankshaft as well, if significant wear is found.
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Installation
Markings of the top dead centres:
1 Top dead center, cylinder 1
2 Top dead center, cylinder 2

1. Move cylinder 1 to the TDC.
2. Insert the intermediate gear to TDC, observing the " I "
mark.
3. Mount the chain adjuster.
4. Check the TDC marking again.

5. Move cylinder 1 to the TDC + 90 degrees.
Observe the " °I° " mark on the intermediate gear.

6. Insert the camshafts at this position.
The " °I° " installation mark must be aligned with the cylinder
head top edge.
7. Check the position of the 3 marks with regard to one
another.
8. Put on the bearing frame, and tighten following the cast on
sequence.

9. Rotate the crankshaft drive further until all TDC marks coincide.
10. Rotate the crankshaft drive exactly 4x 360°, and check
again.
All TDC marks must still be in coincidence.
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10.20 Cylinder Head
10.20.1 Removing the Cylinder Head
Removal
1.
2.
3.
4.
5.

Completely remove the engine paneling.
Remove the seats.
Fold up and secure the fuel tank.
Dismantle the intake muffler.
Unclip the hose to the equalization tank, remove the clamp
and detach the hose from the radiator.
6. Loosen the air bleeding screw (1),

1

2

7. Remove the clamp holding the upper radiator hose (2),
place a suitable collecting vessel underneath, and detach
the hose from the radiator.
8. Then, remove the air bleeding screw.

Note:
Newer engine variants are equipped with a different
type of screw. This does not need to be removed, but
merely unscrewed two turns.

3

9. Drain coolant into the collecting vessel.
10. After all the coolant has all drained out of this hose, release
the clamp holding the lower hose (3), detach the hose from
the connector, and allow any coolant to runs out into a suitable vessel placed underneath.

Note:
If this is to be followed by further work steps that
require the coolant to be drained off, the hoses and
radiator connectors can be sealed with suitable drain
plugs to stop coolant running out.
11. Disconnect the electrical connections of the fan.
12. Unscrew the oil cooler holders from the oil cooler on the left
and the engine on the right.
13. Remove the upper radiator holders, and place the radiator on the front wheel mudguard.

Note:
Place a cloth, for example, on the front mudguard to
protect the paint from damage.
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14. Loosen the clamps of the silencer.
15. Unscrew and remove the M10 screws from the left and right
foot rest holders and remove the washers.
16. Turn and pull the silencer backwards off the manifold.

17. Remove the bottom nut at the rear manifold suspension.

18. Remove the manifold holder from the cylinder head, and
pull the manifold forwards out of the cylinder head.
Be careful with the seal rings.

19. Release the clamp holding the throttle valve connector, and
pull the connector off in an upward direction.
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20. Pull off the cable from the cooling fluid temperature sensor.

21. Screw the two screws out of the cylinder head that are
holding the water connector. Be careful with the seal ring.

1

2

22. Remove the ignition coil bracket (1).
23. Separate the ignition coil connections from the ignition coil
Remove the ignition coils from the cylinder head, and mark
which cylinder they have been taken from
( "1" = cylinder "1" (timing chain side)).
24. Loosen and remove six valve cover screws in an alternating
diagonal sequence, remove the valve cover.
25. Remove the pinion cover.
26. Remove the alternator cover.
27. Remove spark plugs and mark them.
28. Carefully turn the crankshaft using a 19 mm socket in the
direction of engine rotation until the 90° mark ( oIo ) on the
intermediate gear with the V groove at the cylinder head,
and the 90° mark ( oIo ) of both camshaft gears point are
level to the sealing surface.

Note:
This mounting position is only reached by all " °I° "
marks again after every 4th crankshaft turn.

29. Locate the camshaft gears with tracing punches
8999241000.
30. Unscrew the nuts of the bearing frame, and remove the
bearing frame.
Observe the O-rings of the ignition coil boreholes.
Note:
The bearing frame is not available as a single spare
part.
The cylinder head needs to be replaced with the
bearing frame if damaged.

31. Remove camshafts.
32. Open and remove the chain adjuster cap using a 5 mm
hexagon socket spanner.
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33. Remove the chain adjuster, and move the piston opening
upwards to prevent the oil from flowing out.
34. Loosen the stud bolt (1).
It locks the intermediate gear axle.
The closing plug (2) covers the boreholes for the chain lubrication nozzle located below.

1

2

35. Lay the timing chain on the lug for the intermediate gear
axle.
36. Remove the intermediate wheel.

37. Pull the timing chain up with the aid of a rubber band so that
the timing chain guides cannot jam in the timing chain
chamber when the cylinder head is removed.
38. Remove the two M6 Allen screws from the chain chamber.

39. Loosen the six cylinder head expansion screws in stages in
an alternating diagonal sequence, and finally remove them
(TORX 55 socket).
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40. Lift the cylinder head up, and remove it from the front left of
the motorcycle.
41. Remove the cylinder head gasket.
42. Remove any gasket residues with a corundum block.
Note:
Use solvents with care.
They may damage the coating of the cylinder head.

Inspection
Inspect the cylinder head for cracks and damage.
Check that the sealing surface is level by placing a straight-edge
and a feeler gauge over both diagonals.
Wear limits:

0.04 mm

Replace the cylinder head if the measured value exceeds the
wear limit at any position.

Installing Cylinder Head
1. Turn the rotor until reaching the top dead center of the first
cylinder (1).

2. Lock with the aid of the special tool "TDC setting gauge
8999247000" (top dead center setting gauge).

Note:
Do not use any jointing compound to seal the cylinder
head.
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3. Check that the non-return valve (see arrow) is present.

4. Position a new cylinder head seal.
5. Insert the cylinder head from the left side of the vehicle, and
place it on the alignment pins.
Pull the timing chain up by means of a rubber band, as was
the case with disassembly, so that the timing chain guides
do not jam in the timing chain chamber.
6. Lay the timing chain on the lug for the intermediate gear
axle.
7. Apply oil to the threads and seating surfaces of the cylinder
head screws.
8. Tighten the cylinder head screws (ZK - TORX 55) and the
M6x50 machine screws in the chain chamber (KS) as
shown in the following tightening diagram and procedure:
Stage 1: CH 1to CH 6 to 50 Nm
Stage 2: CH 1 to CH 6 to 90+5 Nm
Stage 3: CS1 + CS2 to 14±1 Nm
E
A
CH
KS

Intake end
Exhaust end
cylinder head screw (TORX 55)
chain shaft screws(M6x50)

Note:
Lightly oil the thread and screw head seatings. Do not
use MoS2 or any similar lubricants.

9. Put the timing chain round the intermediate gear of the
camshaft and insert the intermediate gear axle.
While doing so, ensure that the "top dead center" mark on
the intermediate gear is level with the cylinder head mark,
and while doing so lightly pre-tension the timing chain with
finger pressure.

MZ 1000S Repair Manual

10/2004

333

Cylinder Head
10. Screw the intermediate gear axle tightly in place by means
of a threaded pin (2 Nm).

11. Insert a timing chain tensioner and close with cover and
screws.
Ensure that the O-ring (1) is in the cover and that the slot (2)
is facing upwards when fitted.

2

1

12. Remove the TDC setting gage, and turn the crankshaft in
the direction the engine runs until the "90°" mark on the
intermediate gear is level with the cylinder head mark.

13. Insert the camshafts with pre-tensioned cam wheels (as
shown in the illustration).

Note:
The camshafts do not have any distinguishing marks.
The camshaft with the oil-flinger ring is the inlet
camshaft.

8

1 0

4

2

1

9
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1 2

6

1 3

7

5
3
1 4

1 1

14. Check that there are O-rings in the bearing frame. Put on
the bearing frame.
15. First tighten 14 nuts with a torque of 6 Nm in the order
shown in the diagram, then tighten to 10+2 Nm in the same
order.
16. Remove the marking pegs, check the valve lash and correct
if necessary.
17. Press the spark plug chamber gasket and valve cover
gasket into the valve cover.
18. Install valve caps and ignition coils
Take note of the assignment to cylinder 1 or 2.
19. Connect the cooling fluid temperature sensor.
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20. Screw on the cylinder head water pipe connection.
Be careful with the seal ring.
21. Fit the throttle valve connector and tighten with clamps
(see 10.5.1 "Throttle Sleeve").
22. Insert new sealing rings in the cylinder head outlet, apply
copper paste to the stud bolts on the cylinder head, and
insert the manifold.
23. Fit the manifold flanges on the stud bolts, and slightly fasten
them using nuts.
24. Install the rear manifold suspension.
25. Align the manifold and tighten the nuts at the rear (engine
fixing) and on the manifolds.
26. Remove old sealing compound from the manifold pipe and
muffler, and apply new exhaust sealing compound.
27. Slide the silencer on the manifold, and screw to the pillion
foot rest support.
28. Tighten the clamps, and remove protruding sealing
compound.
29. Apply ceramic paste to the Lambda sensor, and screw into
the manifold with the aid of a lambda probe socket
(39±5 Nm).
30. Screw on the water and oil coolers again (see).
31. Connect the fan plug.
32. Reconnect cooling water hoses, and fasten them using
Cobra clamps.
33. Fill in the cooling fluid carefully until cooling fluid flows out of
the bleed screw borehole.
34. Mount the air bleeding screw.
35. Completely fill the cooling system, and close it (see).
36. Connect the hose from the compensation reservoir and
secure with a clamp.
37. Check the cooling fluid level in the compensating reservoir,
and correct if necessary (see 5.1.1 "Inspecting Coolant").
38. Return the intake muffler, the fuel tank and seats.
39. Mount the paneling.
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10.21 Valves
Remove the cylinder head in order to remove the valves.
1 Bucket tappet
2 Valve collet
3 Valve spring cap
4 Spring seat
5 Valve spring I
6 Valve spring A
7 Valve spring seat
8 Valve (exhaust/intake)

10.21.1 Tappet Clearance
Measuring Tappet Clearance
The existing valve lash must be measured before setting.
The valve lash is set by changing the graded bucket tappets.

Note:
The valve lash must be measured when the engine
has cooled down (20 °C).

1. Remove valve cap. (see 10.19.2 "Timing chain/Intermediate
camshaft gear")
2. Unscrew spark plugs
This reduces the compression resistance when the engine
is turned.
3. Measure the valve lash according to the engine model as
follows:
Model with inspection opening in the clutch cover:
• Remove the plug from the clutch cover.
• Check the valve lash as follows.
Carefully turn the crankshaft by means of a 10 mm Allen
key in the direction the engine runs until the base circle of
one of the four cam pairs that are to be measured points to
the bucket tappets. The other cam pair on the same camshaft must not press on their bucket tappets while this is being done. Measure the valve clearance with a feeler gauge.
Repeat this procedure until all four cam pairs have been
checked. Note the measured values and compare them with
the reference data.
Measure intake tappet clearance

Model with inspection opening in the alternator cover:
• Remove the plug from the generator cover.
• Check the valve lash as follows.
Carefully turn the crankshaft by means of a 19 mm socket
in the direction the engine runs until the base circle of one
of the four cam pairs that are to be measured points to the
bucket tappets. The other cam pair on the same camshaft
must not press on their bucket tappets while this is being
done.
Measure the valve lash with a feeler gage. Repeat this procedure until all four cam pairs have been checked, note the
measured values and compare them with the reference data.
Measuring exhaust valve clearance
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CHECKING
SOFTWARE VERSION
IN ECU

The tune integrated into the ECU will be checked after the download process has been confirmed.
Downloading will be aborted and the following message will be
shown when the tune selected before is identical with the tune
already integrated into the ECU.
CHOOSEN
SOFTWARE VERSION
ALREADY IN ECU

DOWNLOAD PROGRESS
12% DONE

Otherwise, downloading starts automatically. The status of the
flash process can be observed on the progress indicator.
The following message appears after the successful completion
of your download.

DOWNLOAD
SUCCESSFUL!

Press the confirm key (

) to return to the main menu.

CAUTION!
When the loading process has been interrupted for any reason,
the ECU will not work any longer, and the loading of setting data
cannot be started by a normal procedure again. This is due to
the fact that the operating system has been deleted from the
ECU memory, and has not been replaced completely.
A loading process may be interrupted by many causes, e.g., by
an inadvertent disconnection of the tool, by a discharged
battery, or when ignition lock is switched off during loading, etc.

MZ 1000S Repair Manual

10/2004

223

How to Use the "FR2000" for MZ
The following steps are required to restart the ECU:
COMMUNICATION
FAILED

1. Switch off the ignition lock, and disconnect the diagnostic
unit.
2. Connect the diagnostic unit again, switch on the motorcycle’s ignition lock, and select the language as usual.
3. The "FR2000" tries to start communication with the ECU
and finds out that this is not possible. The screen shown
opposite appears on the display.
4. A selection menu to flash the control unit is shown after
acknowledging the message. The ECU operating software
is restored after confirming this point.

CAUTION!
But the ECU will not have any engine function after
this recovery flash process. In every case, the control
unit needs to be flashed again, using the tune relevant
for your vehicle. A message will prompt you to do so
directly after restarting the flash. No prompt for new
flashing will appear when the diagnostic connection
is removed.

9.5.17 Terminating the diagnostic session
Basically, a diagnostic session can be terminated from any menu
item by unplugging the diagnostic unit connector (except for
downloading processes, see above).
When the EXIT menu item is selected, "FR2000" will check the
fault code memory again.
The NO FAULT IN FAULT CODE MEMORY, and SEPARATE
CONNECTION messages will appear if no faults are stored in the
memory.
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9.6

Electrical Connections

9.6.1

Defective plug-and-socket connections

Before starting any diagnostic work, you should take note of the
following information with regard to electrical terminals.
Note:
Defective electrical connections frequently lead to
faults in the electrical system.
Examples include:
• dirty/corroded terminals
• Wet terminals
• Broken or bent terminal pins in
multiple plugs
For example, your ECU depends on receiving precise information to enable it to compute fuel settings and ignition timing
correctly. A dirty terminal alone may lead to an enormous drop in
voltage. This voltage drop may cause wrong signal transmission
to the ECU.
You should check the following items on all unplugged connectors when a defect disappears simply by unplugging and reconnecting a plug-and-socket connection during fault diagnosis:

Prior to unplugging:
The voltage at the plug should be approximately equal to the
battery voltage when you check the voltage supply using a multimeter (a slight voltage drop through the cable harness is normal).
Noticeable deviations may be due to a bad connection.

When unplugging a connector:
Check whether there is any lock at the connector housing (e.g.,
hooks, lugs, etc.)
Do not use any force!

Visual inspection of a plug connector:
Check that no single terminal is bent.
Check for moisture, dirt, or corrosion. Check plug-and-socket
connections for damage.

When plugging-in a connector:
Plug and seal areas must be clean.
Press plug and socket straight against one another to make sure
that no terminals are bent or entered at a wrong position.
Press both halves against one another.
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9.6.2

ECU type MC1000

Many diagnostic routines described in the following tables require
a check of the ECU connections by pin numbers. The following
figures show how to connect or disconnect ECU connections.

9.6.3

ECU Connections

ECU connections
1 Latch fastener
2 Blocking mechanism
1. Press in the blocking mechanism, and turn the latch
fastener until you hear a distinct click.
2. Remove the connector from the plug connector of the ECU.

1
2

Connect

CAUTION!
Be sure to connect the plug connector correctly!
Connectors may be damaged when you try to push
them in the wrong way.
Note:
Every plug connector has a color coding, and a
specific form of its own. The gray plug connector fits
in the gray socket on the ECU, and the black plug into
the black ECU socket.
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3. Slide the plug connectors into the sockets.
• Grey plug to gray socket
• Black plug to black socket
4. Hold the corresponding plug while turning the latch fastener.
Lock behind the blocking mechanism.
5. Check that both connectors are plugged in correctly, and
that the latch fasteners are turned and locked.

9.6.4

B

C

D

E

F

G

Pin numbering of ECU connector ECU
MC1000

H

The illustration shows the pin sequence of the ECU plugs. These
pin numbers correspond exactly to the pin numbers listed in the
diagnosis routines and in the circuit diagrams.
4
3

Each connector plug has 32 pins arranged in four rows (marked
1, 2, 3 and 4) and eight columns (marked B to H). The first column
is column A and the eighth column is column H.
2

Note:
The first column is not marked with A on the front of
the connector plug as there is not enough space.
1

The diagram shows the pin numbering as it appears on the
connector plug.
Each connecting pin of the ECU is described in the entire manual
by the connection. P1 (black) or P2 (grey), followed by the
column letter and row number in which it is located. P2/F2 is
marked by the crossing lines in the example shown in the aboveleft illustration.
When the following pages are used correctly, a fault in the system
can be detected as soon as a fault code (DTC) has been stored
in the fault memory of the ECU. The possible DTCs that can
occur for sensors and servo components are listed. It also
describes how the actual fault can be localized with the aid of the
fault code. As sporadically occurring faults can also be stored in
the ECU memory under certain circumstances, always delete the
fault memory before starting work, and then briefly start the
engine. This ensures that the fault memory only displays those
faults that are actually detected in the vehicle.
Suitable test prods must be used for the open circuit tests
described. In general, the batteries must be disconnected during
work on the electrical system.
Faulty terminals, short circuits and breaks in the cable tree lead
to malfunctions in the ECU and sensors/servo components, the
cable tree must be replaced.
If breaks or short circuits are found, the faults must be systematically localized with the aid of the circuit diagrams supplied. The
power supply to the ECU and individual servo components/
sensors are connected to the cable set of the chassis (right side)
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by the plug connector X13. Make sure that the fault is not on this
side before the following diagnosis. The diagnosis only works if
the ECU is properly supplied with power.
The tests described relate to the EMS and the associated cable
set. This presupposes that general vehicle functions are working
(for example that the battery is in good working order and that the
two cable sets are properly connected by X13). The wiring of the
sensors and actuators is mainly located in the engine cable set
(left side).
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Possible fault code / description
P0335

CRANKSHAFT SENSOR
CIRCUIT MALFUNCTION

P1335

CRANKSHAFT SENSOR
INCORRECT SEQUENCE PATTERN

1

2

3

4

5

6

7

9.7

Fault Finding

9.7.1

Crankshaft position sensor

General measures
1.
2.
3.
4.
5.

If present, check freeze frame data
Check the connectors and the cable connections
Visual inspection of the sensor terminal
Check sensor values
Find fault (see below)

Fault finding
Test

Result

Action

Check state of connection and cable:

OK

- ECU PIN P1/A1
- ECU PIN P1/B1
- Sensor plug

Unclip the sensor and continue with
point 2

Faulty

Eliminate fault
Continue with point 7

Check cable for short circuit:

OK

Continue with point 3

- ECU PIN P1/A1 against the ground
- ECU PIN P1/B1 against the ground
- ECU PIN P1/B1 against PIN P1/H4
- ECU PIN P1/A1 against PIN P1/H4

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check cable for open circuit:

OK

Continue with point 4

- ECU PIN P1/B1 at sensor PIN 1
- ECU PIN P1/A1 to sensor PIN 2

Electric circuit
broken

Find and eliminate the cable fault
continue with point 7

Check cable for internal short circuit:
- ECU PIN P1/A1 against
ECU PIN P1/B1

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check shielding for open circuit:
- Shield on sensor plug to ground

OK

Continue with point 6

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 7

Check sensor gap/gear wheel position:
- damaged teeth
- magnetic chaff, dirt
- sensor fitting problems

OK

Replace crankshaft sensor.
Continue with point 7

Faulty

Clean/replace gear wheel and sensor
Continue with point 7

Completely connect cable set
Clip on the battery
Delete fault memory and run engine
Check fault correction in the fault memory

OK

Fault finding completed

Fault still present

Contact MZ

Circuit wiring diagram
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9.7.2
Possible fault code / description
P0505

IACV SYSTEM
MALFUNCTION

Fault finding
Test
1

2

3

4

5

6

7

IACV / Idle Air Control valve

General measures
1.
2.
3.
4.
5.

If present, check freeze frame data
Check connector and cable connection
Visual inspection of sensor terminals
Check sensor values
Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P1/E1
- ECU PIN P1/E2
- ECU PIN P1/F1
- ECU PIN P1/F2
- IACV connector

OK

Disconnect IACV and continue with
point 2

Faulty

Eliminate fault
Continue with point 7

Check cable for short circuit:
- ECU PIN P1/E1 against the ground
- ECU PIN P1/E2 against the ground
- ECU PIN P1/F1 against the ground
- ECU PIN P1/F2 against the ground
- ECU PIN P1/E1 against PIN P1/H4
- ECU PIN P1/E2 against PIN P1/H4
- ECU PIN P1/F1 against PIN P1/H4
- ECU PIN P1/F2 against PIN P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check cable for open circuit:
- ECU PIN P1/E1 at sensor PIN A
- ECU PIN P1/E2 at sensor PIN B
- ECU PIN P1/F1 to sensor PIN D
- ECU PIN P1/F2 to sensor PIN C

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 7

Check cable for internal short circuit:
- ECU PIN P1/E1 against
ECU PIN P1/F1
- ECU PIN P1/E2 against
ECU PIN P1/F2

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Test the coil resistance
- ECU PIN P1/E1 against
ECU PIN P1/F1
- ECU PIN P1/E2 against
ECU PIN P1/F2

OK (57…59 Ohm)

Continue with point 6

Faulty

Replace IACV
Continue with point 7

Check installation conditions
- IACV housing
- contamination

OK

Replace IACV
Continue with point 7

Faulty

Clean/replace housing and/or IACV
Continue with point 7

Completely connect cable set
Clip on the battery
Delete fault memory and carry out functional
test with "FR2000"
Check fault correction in the fault memory

OK

Fault finding completed

Fault still present

Contact MZ

See next page for circuit wiring diagram
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9.7.3
Possible fault code / description

Injectors

General measures

P0201

INJECTIOR 1 FAULT

1. If present, check freeze frame data

P0202

INJECTIOR 2 FAULT

P1201

INJECTIOR 1
OPEN CIRCUIT/SHORT CIRCUIT TO
GROUND

Check the connectors and the cable connections
3. Visual inspection of sensor terminals
4. Check sensor values
5. Find fault (see below)

P1202

INJECTIOR 2
OPEN CIRCUIT/SHORT CIRCUIT TO
GROUND

P1205

INJECTIOR 1
SHORT CIRCUIT TO VBATT/OVER
TEMP

P1206

INJECTIOR 2
SHORT CIRCUIT TO VBATT/OVER
TEMP

Fault finding
Test
1

2

3

4

5

6

7

Result

Action

Check state of connection and cable:
- ECU PIN P1/H2
- ECU PIN P1/H3
- Connectors of valves

OK

Unclip the valve and continue with point
2

Faulty

Eliminate fault
Continue with point 7

Check cable for short circuit:
- ECU PIN P1/H2 against the ground
- ECU PIN P1/H3 against the ground
- ECU PIN P1/H2 against PIN P1/H4
- ECU PIN P1/H3 against PIN P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check cable for open circuit:
- ECU PIN P1/H2 to valve 2 PIN 1
- ECU PIN P1/H3 to valve 1 PIN 1
- ECU PIN P1/H4 to valve 1 PIN 2
- ECU PIN P1/H4 to valve2 PIN 2

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 7

Check cable for internal short circuit:
- ECU PIN P1/H2 against
ECU PIN P1/H3

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Test the coil resistance
- ECU PIN P1/H4 against
ECU PIN P1/H2
- ECU PIN P1/H4 against
ECU PIN P1/H3

OK (12:25 Ohm)

Continue with point 6

Faulty

Replace valve
Continue with point 7

Check installation conditions:
- collision
- contamination

OK

Replace valve
Continue with point 7

Faulty

Clean/replace valves
Continue with point 7

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion

OK

Fault finding completed

Fault still present

Contact MZ

See next page for circuit wiring diagram
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9.7.4
Possible fault code / description
P0122

THROTTLE POSITION SENSOR

P0123

THROTTLE POSITION SENSOR

Fault finding
Test
1

2

3

4

5

6

7

Throttle position sensor

General measures
1. If present, check freeze frame data
Check the connectors and the cable connections
3. Visual inspection of sensor terminals
4. Check sensor values
5. Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P1/B3
- ECU PIN P1/E3
- ECU PIN P1/E4
- Sensor terminals

OK

Unclip the sensor and continue with
point 2

Faulty

Eliminate fault
Continue with point 7

Check cable for short circuit:
- ECU PIN P1/E3 against the ground
- ECU PIN P1/E3 against PIN P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check cable for open circuit:
- ECU PIN P1/B3 to sensor PIN 1
- ECU PIN P1/E3 to sensor PIN 2
- ECU PIN P1/E4 to sensor PIN 3

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 7

Check cable for internal short circuit:
- ECU PIN P1/E3 against PIN P1/B3
- ECU PIN P1/E3 against PIN P1/E4

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check sensor resistance
(Potentiometer 0…5k )
- ECU PIN P1/E3 against PIN P1/E4

OK (0…5k Ohm)

Continue with point 6

Faulty

Replace sensor
Continue with point 7

Check installation conditions:
- collision
- contamination

OK

Replace sensor
Continue with point 7

Faulty

Clean/replace sensor
Continue with point 7

Completely connect cable set
Clip on the battery
Delete fault memory
Set throttle position with "FR2000"
Run engine to check deletion

OK

Fault finding completed

Fault still present

Contact MZ

Circuit wiring diagram
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Fault Finding
9.7.5
Possible fault code / description
P0351

IGNITION COIL 1 MALFUNCTION

P0352

IGNITION COIL 2 MALFUNCTION

P1351

IGNITION COIL 1 OPEN CIRCUIT/
SHORT CIRCUIT TO GROUND

P1352

IGNITION COIL 2 OPEN CIRCUIT/
SHORT CIRCUIT TO GROUND

P1355

IGNITION COIL 1 SHORT CIRCUIT
TO VBATT/OVER TEMP

P1356

IGNITION COIL 2 SHORT CIRCUIT
TO VBATT/OVER TEMP

Fault finding
Test
1

2

3

4

5

6

7

Ignition coils

General measures
1. If present, check freeze frame data
Check the connectors and the cable connections
3. Visual inspection of sensor terminals
4. Check sensor values
5. Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P2/H1
- ECU PIN P2/H4
- ingnition coils connectors

OK

Unclip ignition coil and continue with
point 2

Faulty

Eliminate fault
Continue with point 7

Check cable for short circuit:
- ECU PIN P2/H1 against the ground
- ECU PIN P2/H4 against the ground
- ECU PIN P2/H1 against PIN P1/H4
- ECU PIN P2/H4 against PIN P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check cable for open circuit:
- ECU PIN P2/H1 to coil 1 PIN 1
- ECU PIN P2/H4 to coil 2 PIN 1
- ECU PIN P1/H4 to coil 1 PIN 2
- ECU PIN P1/H4 to coil 2 PIN 2

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 7

Check cable for internal short circuit:
- ECU PIN P2/H1 against
ECU PIN P2/H4

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Test the coil resistance
- ECU PIN P1/H4 against
ECU PIN P2/H1
- ECU PIN P1/H4 against
ECU PIN P2/H4

OK (approx. 0.6
ohms)

Continue with point 6

Faulty

Replace ignition coil
Continue with point 7

Check installation conditions:
- collision
- contamination

OK

Replace ignition coil
Continue with point 7

Faulty

Clean/replace ingnition coils
Continue with point 7

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion

OK

Fault finding completed

Fault still present

Contact MZ

See next page for circuit wiring diagram
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Fault Finding
9.7.6
Possible fault code / description
P0117

ENGINE COOLANT TEMPERATURE
CIRCUIT LOW INPUT

P0118

ENGINE COOLANT TEMPERATURE
CIRCUIT HIGH INPUT

Fault finding
Test
1

2

3

4

5

6
-

7

Coolant temperature sensor

General measures
1.
2.
3.
4.
5.

If present, check freeze frame data
Check the connectors and the cable connections
Visual inspection of sensor terminals
Check sensor values
Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P1/E4
- ECU PIN P1/B2
- Sensor plug

OK

Unclip the sensor and continue with
point 2

Faulty

Eliminate fault
Continue with point 7

Check cable for short circuit:
- ECU PIN P1/B2 against the ground
- ECU PIN P1/B2 against PIN P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check cable for open circuit:
- ECU PIN P1/B2 to sensor PIN 1
- ECU PIN P1/E4 to sensor PIN 2

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 7

Check cable for internal short circuit:
- ECU PIN P1/B2 against PIN P1/B3
- ECU PIN P1/E4 against PIN P1/E4

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check sensor resistance
- ECU PIN P1/B2 against PIN P1/E4

OK

Continue with point 6

ϑ in °C

RSENSOR in Ohm

Faulty

20

2,35k...2,67k

Replace sensor
Continue with point 7

50

763...857

80

292...326

110

127...143

130

77…89

Check installation conditions:
- collision
- contamination

OK

Replace sensor
Continue with point 7

Faulty

Clean / change sensor
Continue with point 7

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion

OK

Fault finding completed

Fault still present

Contact MZ

Circuit wiring diagram
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Fault Finding
9.7.7
Possible fault code / description
P0112

INTAKE AIR TEMPERATURE
TO HIGH (INPUT TO LOW)

P0113

INTAKE AIR TEMPERATURE
TOO LOW (INPUT TOO HIGH)

Fault finding
Test
1

2

3

4

5

6

7

Intake air temperature sensor

General measures
1.
2.
3.
4.
5.

If present, check freeze frame data
Check the connectors and the cable connections
Visual inspection of sensor terminals
Check sensor values
Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P1/E4
- ECU PIN P1/D1
- Sensor connector

OK

Unclip the sensor and continue with
point 2

Faulty

Eliminate fault
Continue with point 7

Check cable for short circuit:
- ECU PIN P1/D1 against the ground
- ECU PIN P1/H1 against PIN P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check cable for open circuit:
- ECU PIN P1/D1 to sensor PIN 1
- ECU PIN P1/E4 to sensor PIN 2

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 7

Check cable for internal short circuit:
- ECU PIN P1/D1 against PIN P1/B3
- ECU PIN P1/E4 against PIN P1/E4

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check sensor resistance
- ECU PIN P1/D1 against PIN P1/E4

OK

Continue with point 6

ϑ in °C

RSENSOR in Ohm

Faulty

20

2,35k...2,67k

Replace sensor
Continue with point 7

50

763...857

Check installation conditions:
- collision
- contamination

OK

Replace sensor
Continue with point 7

Faulty

Clean/replace sensor
Continue with point 7

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion

OK

Fault finding completed

Fault still present

Contact MZ

80

292...326

110

127...143

130

77…89

Circuit wiring diagram
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Fault Finding
9.7.8

Fuel pump

Possible fault code / description

General measures

P0230

FUEL PUMP FAULT

P1231

FUEL PUMP OPEN CIRCUIT/SHORT
TO GROUND

P1232

FUEL PUMP SHORT
TO VBATT

If present, check freeze frame data
Check the connectors and the cable connections
Check fuse 4 (7.5 A) localize fault if necessary
Visual examination of fuel module terminals
Visual examination of fuel pump relay
Measure voltage at fuel pump relay (ignition lock ON, engine
stop switch ON, Vbatt to relay PIN 5 - ground)
Carry out a functional test with "FR2000"
Find fault (see below)

Fault finding
Test

Result

Action

1

Check state of connection and cable:
- ECU PIN P1/H1
- Fuel tank module connector
- Connector of the fuel pump relay

OK

Unclip the sensor and continue with
point 2

Faulty

Eliminate fault
Continue with point 6

Check cable for short circuit:
- ECU PIN P1/H1 against the ground
- ECU PIN P1/H1 against PIN P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 6

Check cable for open circuit:
- ECU PIN P1/H1 to fuel tank module
PIN 2
- Fuel pump relay PIN 5 to
fuelfuel module PIN 1

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 6

Check cable for internal short circuit:
- ECU PIN P2/H1 against fuel tank module
PIN 1/PIN 4

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 6

Check installation conditions:
- collision
- contamination

OK

Replace fuel module
Continue with point 6

Faulty

Clean/replace fuel module
Continue with point 6

Completely connect cable set
Clip on the battery
Delete fault memory and carry out functional
test with "FR2000"
Check fault correction in the fault memory

OK

Fault finding completed

Fault still present

Contact MZ

2

3

4

5

6

Circuit wiring diagram
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Fault Finding
9.7.9
Possible fault code / description
P0500

VEHICLE SPEED SENSOR
MALFUNCTION

Fault finding
Test
1

2

3

4

5

6

Vehicle speed sensor

General measures
1.
2.
3.
4.
5.

If present, check freeze frame data
Check the connectors and the cable connections
Visual inspection of sensor terminals
Check sensor values
Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P2/D1
- Sensor terminals

OK

Unclip the sensor and continue with
point 2

Faulty

Eliminate fault
Continue with point 6

Check cable for short circuit:
- ECU PIN P1/D1 against the ground
- ECU PIN P2/D1 against P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 6

Check cable for open circuit:
- ECU PIN P2/D1 to sensor PIN 2
- ECU PIN P2/G3 to sensor PIN 1
- ECU PIN P2/E1 to sensor PIN 3
(Engine stop switch ON)

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 6

Check cable for internal short circuit:
- ECU PIN P2/D1 against ECU PIN
P2/E1 (Engine stop switch ON)

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 6

Check sensor gap/fitting:
- distance to screw 0.3…3 mm
- damaged sensor surface
- magnetic chaff,
dirt - sensor fitting problems

OK

Replace sensor
Continue with point 6

Faulty

Clean/replace sensor
Continue with point 6

Completely connect cable set
Clip on the battery
Delete fault memory, allow rear wheel to turn
in order to check deletion and speedometer
function

OK

Fault finding completed

Fault still present

Contact MZ

Circuit wiring diagram
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Fault Finding
9.7.10 Power supply sensors
Possible fault code / description
P1560

SENSOR SUPPLY VOLTAGE CIRCUIT
FAULT

Fault finding
Test
1

2

3

4

5

6

General measures
1. If present, check freeze frame data
2. Check the connectors and the cable connections
3. Visual examination of relevant plug connectors according
to circuit diagram of engine/ nodes L and C
4. Check sensor data with "FR2000"
5. Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P1/E4
- ECU PIN P1/B3
- Sensor terminals according to circuit
diagram
of engine/ nodes L and C

OK

Unclip the sensor and continue with
point 2

Faulty

Eliminate fault
Continue with point 6

Check cable for short circuit:
- ECU PIN P1/B3 against the ground
- ECU PIN P1/B3 against PIN P1/H4
- ECU PIN P1/E4 against PIN P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 6

Check cable for open circuit:
- ECU PIN P1/E4 to ground
- ECU PIN P1/B3 to X14 PIN 1

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 6

Check cable for internal short circuit:
- ECU PIN P1/E4 against
ECU PIN P1/B3

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 6

Completely connect cable set
Clip on the battery
Measure voltage from X14 PIN1 to X14 PIN3
and compare with sensor data "FR2000"
(Caution: Throttle position sensor fault occurs
here)

OK (4:5…5:5 V)

Continue with point 6

Faulty

Change ECU
Continue with point 6

Delete fault memory and run engine to test
deletion

OK

Fault finding completed

Fault still present

Contact MZ

Circuit wiring diagram
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Fault Finding
9.7.11 Battery voltage
Possible fault code / description
P0562

SYSTEM VOLTAGE LOW

P0563

SYSTEM VOLTAGE HIGH

General measures
1.
2.
3.
4.

If present, check freeze frame data
Check the connectors and the cable connections
Check fuse 1 (30 A)
Measure battery voltage and compare with "FR2000",
check battery if necessary.
5. Measure control voltage and compare with "FR2000",
check controller/alternator if necessary.
Find fault (see below)

Fault finding
Test

Result

1

Check state of connection and cable:
• ECU PIN P2/E1
• Fuel pump relay X21 PIN2
• Battery/ground terminals

OK

Continue with point 2

Faulty

Eliminate fault
Continue with point 7

Check cable for open circuit:
- ECU PIN P2/E1 to X21 PIN 2

OK

Continue with point 3

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 4

Completely connect cable set
Clip on the battery, switch on the ignition lock
Measure voltage at X21 PIN2 to ground,
compare with "FR2000"

OK (approx. Vbatt)

Continue with point 4

Faulty

Continue with point 4

Delete fault memory and run engine to test
deletion

OK

Fault finding completed

Fault still present

Contact MZ

2

3

4

Action

Circuit wiring diagram

(see 9.3 "Circuit Diagram - EMS MC1000")
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Fault Finding
9.7.12 MIL light
Possible fault code / description
P1601

MIL OPEN CIRCUIT/SHORT TO
GROUND

P1602

MIL SHORT TO VBATT

Fault finding
Test
1

2

General measures
1. If present, check freeze frame data
2. Check the connectors and the cable connections
(see circuit diagram)
3. Carry out a functional test of the instrument with "FR2000"
and check fault memory again
4. Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P1/D4
- Instrument X2 PIN3

OK

Continue with point 2

Faulty

Eliminate fault
Continue with point 5

Check cable for short circuit:
- ECU PIN P4/D1 against the ground

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 5

Check cable for open circuit:
- ECU PIN P1/D4 to instrument X2 PIN3

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 5

Measure resistance of instrument (battery
disconnected, engine stop switch ON)
- ECU PIN P1/D4 against P2/E1

OK (approx. 1.2
kOhm)

Change ECU
Continue with point 5

Faulty

Change instrument
Continue with point 5

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion
Carry out a functional test of the instrument
with "FR2000" and check fault memory again

OK

Fault finding completed

Fault still present

Contact MZ

- ECU PIN P1/D4 against PIN P1/H4
and PIN P2/E1
3

4

5

Circuit wiring diagram
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Fault Finding
9.7.13 Coolant temperature indicator
Possible fault code / description
P1116

COOLANT TEMPERATURE GAUGE
SHORT CIRCUIT/SHORT CIRCUIT

P1117

COOLANT TEMPERATURE GAUGE
SHORT TO VBATT/OVER TEMP

1

General measures
1. If present, check freeze frame data
2. Check the connectors and the cable connections (see
circuit diagram)
3. Compare operational data with "FR2000"
4. Carry out a functional test of the instrument with "FR2000"
and check fault memory again
5. Find fault (see below)

Fault finding
Test

Result

Check state of connection and cable:

OK

Continue with point 2

- ECU PIN P2/B1

Faulty

Eliminate fault
Continue with point 5

Check cable for short circuit:
- ECU PIN P2/B1 against the ground
- ECU PIN P2/B1 against PIN P1/H4
and PIN P2/E1

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 5

Check cable for open circuit:
- ECU PIN P2/B1 to instrument X2 PIN5

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 5

Measure resistance of instrument (battery
disconnected, engine stop switch ON)
- ECU PIN P2/B1 against P2/E1

OK (approx. 1.2
kOhm)

Change ECU
Continue with point 5

Faulty

Change instrument
Continue with point 5

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion
Carry out a functional test of the instrument
with "FR2000" and check fault memory again

OK

Fault finding completed

Fault still present

Contact MZ

- Instrument X2 PIN5
2

3

4

5

Action

Circuit wiring diagram
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Fault Finding
9.7.14 Rev. counter signal
Possible fault code / description
P1386

REV COUNTER SIGNAL
OPEN CIRCUIT/SHORT CIRCUIT

P1387

REV COUNTER SHORT TO VBATT/
OVER TEMP

1

General measures
1. If present, check freeze frame data
2. Check the connectors and the cable connections (see
circuit diagram)
3. Compare operational data with "FR2000"
4. Carry out a functional test of the instrument with "FR2000"
and check fault memory again
5. Find fault (see below)

Fault finding
Test

Result

Action

Check state of connection and cable:

OK

Continue with point 2

- ECU PIN P2/A1

Faulty

Eliminate fault
Continue with point 5

Check cable for short circuit
- ECU PIN P2/A1 against the ground
- ECU PIN P2/A1 against PIN P1/H4
and PIN P2/E1

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 5

Check cable for open circuit:
- ECU PIN P2/A1 to instrument X2 PIN20

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 5

Measure resistance at ECU
- Instrument X2 PIN20 against fan
X7PIN1 or X8PIN1

OK (approx. 1
kOhm)

Change instrument
Continue with point 5

Faulty

Change ECU
Continue with point 5

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion
Carry out a functional test of the instrument
with "FR2000" and check fault memory again

OK

Fault finding completed

Fault still present

Contact MZ

- Instrument X2 PIN20
2

3

4

5

Circuit wiring diagram
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Fault Finding
9.7.15 Speedometer signal
Possible fault code / description
P1501

SPEEDOMETER DRIVER OPEN CIRCUIT/SHORT TO GROUND

P1502

SPEEDOMETER SHORT TO VBATT/
OVER TEMP

1

General measures
1. If present, check freeze frame data
2. Check the connectors and the cable connections (see
circuit diagram)
3. Compare operational data with "FR2000"
4. Carry out a functional test of the instrument with "FR2000"
and check fault memory again
5. Find fault (see below)

Fault finding
Test

Result

Action

Check state of connection and cable:

OK

Continue with point 2

- ECU PIN P2/E2

Faulty

Eliminate fault
Continue with point 5

Check cable for short circuit:
- ECU PIN P2/E2 against the ground
- ECU PIN P2/E2 against PIN P1/H4
and PIN P2/E1

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 5

Check cable for open circuit:
- ECU PIN P2/E2 to instrument X2
PIN6

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 5

Measure resistance of instrument (battery
disconnected, engine stop switch ON)
- ECU PIN P2/E2 against PIN P2/E1

OK (approx. 1.2
kOhm)

Change ECU
Continue with point 5

Faulty

Change instrument
Continue with point 5

Completely connect cable set
Clip on the battery
Delete fault memory and allow rear wheel to
turn to test deletion
Carry out a functional test of the instrument
with "FR2000" and check fault memory again

OK

Fault finding completed

Fault still present

Contact MZ

- Instrument X2 PIN6
2

3

4

5

Circuit wiring diagram
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Fault Finding
9.7.16 Fuel pilot lamp
Possible fault code / description
P1611

LOW FUEL INDICATOR LAMP OPEN
CIRCUIT/SHORT CIRCUIT TO
GROUND

P1612

LOW FUEL INDICATOR LAMP SHORT
TO VBATT

1

General measures
1. If present, check freeze frame data
2. Check the connectors and the cable connections (see
circuit diagram)
3. Carry out a functional test of the instrument with "FR2000"
and check fault memory again
4. Find fault (see below)

Fault finding
Test

Result

Action

Check state of connection and cable:

OK

Continue with point 2

- ECU PIN P1/D3

Faulty

Eliminate fault
Continue with point 5

Check cable for short circuit:
- ECU PIN P3/D1 against the ground
- ECU PIN P1/D3 against PIN P1/H4
and PIN P2/E1

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 5

Check cable for open circuit:
- ECU PIN P1/D3 to instrument X2 PIN18

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 5

Measure resistance of instrument (battery
disconnected, engine stop switch ON)
- ECU PIN P1/D3 against P2/E1

OK (approx. 1.2
kOhm)

Change ECU
Continue with point 5

Faulty

Change instrument
Continue with point 5

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion
Carry out a functional test of the instrument
with "FR2000" and check fault memory again

OK

Fault finding completed

Fault still present

Contact MZ

- Instrument X2 PIN18
2

3

4

5

Circuit wiring diagram
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Fault Finding
9.7.17 Fuel sensor
Possible fault code / description
P0462

FUEL SENSOR CIRCUIT LOW INPUT

P0463

FUEL SENSOR CIRCUIT HIGH INPUT

Fault finding
Test
1

2

3

General measures
1.
2.
3.
4.
5.

If present, check freeze frame data
Check the connectors and the cable connections
Check the connectors and the cable connections
Check sensor values
Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P1/C2
- Fuel module connector
- Voltage divider plug

OK

Disconnect voltage divider and fuel
module
Continue with point 2

Faulty

Eliminate fault
Continue with point 6

Check cable for short circuit:
- ECU PIN P1/C2 against the ground
- ECU PIN P1/C2 against P1/H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 6

Check cable for open circuit:

OK

Continue with point 4

- ECU PIN P1/C2 to X22/PIN2

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 6

OK
1)approx.
300kOhm
2)approx. 51Ohm

Continue with point 5

Faulty

Replace voltage divider
Continue with point 6

Check sensor fitting:
- empty the fuel tank by using the FR 2000
fuel pump test function
- dismantle fuel tank module
- check sensor

OK

Continue with point 6

Faulty

Clean / change fuel module/sensor
Continue with point 6

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion

OK

Fault finding completed

Fault still present

Contact MZ

- X22/PIN1 to X10/PIN4
- X22/PIN3 to ECU PIN P1/H4
- X10/PIN3 to ground
4

5

6

Measure resistance of voltage divider:
1) X22/PIN1 to X22/PIN2
2) X22/PIN1 to X22/PIN3

See next page for circuit wiring diagram
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Fault Finding
9.7.18 Tilt sensor
Possible fault code / description
P1564

TILT SWITCH OPEN CIRCUIT
FAULT

P1565

TILT SWITCH SHORT TO VBATT

Fault finding
Test
1

2

General measures
1.
2.
3.
4.
5.

If present, check freeze frame data
Check the connectors and the cable connections
Visual inspection of sensor terminals
Check sensor values
Find fault (see below)

Result

Action

Check state of connection and cable:
- ECU PIN P1/B3
- ECU PIN P2/B3
- ECU PIN P1/E4
- Sensor terminals

OK

Unclip the sensor and continue with
item 2

Faulty

Eliminate fault
Continue with point 7

Check cable for short circuit:

OK

Continue with point 3

- ECU PIN P2/B3 against the ground

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check cable for open circuit:
- ECU PIN P1/B3 to sensor PIN 1
- ECU PIN P2/B3 to sensor PIN 2
- ECU PIN P1/E4 to sensor PIN 3

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 7

Check cable for internal short circuit:

OK

Continue with point 5

- ECU PIN P2/B3 against PIN P1/B3

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Measure resistance of sensor
CAUTION: DO NOT TOUCH SENSOR PINS
WITH FINGERS!!!

OK

Continue with point 6

Faulty

Replace sensor
Continue with point 7

Check installation conditions

OK

Replace ECU
Continue with point 7

Faulty

Clean/replace sensor
Continue with point 7

OK

Fault finding completed

Fault still present

Contact MZ

- ECU PIN P2/B3 against PIN P1/H4
- ECU PIN P2/B3 against PIN P2/E1
3

4

- ECU PIN P2/B3 against PIN P1/E4
5

6

- collision
- contamination
- position
7

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion

Circuit wiring diagram
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9.7.19 Daylight relay
Possible fault code / description
P1631

DAYLIGHT-RELAY OPEN CIRCUIT/
SHORT TO GROUND

P1632

DAYLIGHT-RELAY SHORT TO
VBATT/OVER TEMP

Fault finding
Test
1

2

3

4

5

6

General measures
1.
2.
3.
4.
5.

If present, check freeze frame data
Check the connectors and the cable connections
Visual inspection of sensor terminals
Check sensor values
Find fault (see below)

Result

Action

OK

Open fuse box
Remove relay 1 and continue with point
2

Faulty

Eliminate fault
Continue with point 7

Check cable for short circuit:
- ECU PIN P1/C3 against the ground
- ECU PIN P1/C3 against PIN P1H4

OK

Continue with point 3

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Check cable for open circuit:
- ECU PIN P1/C3 to fuse box
PIN D2
- ECU PIN P1/H4 to fuse box PIN D1

OK

Continue with point 4

Electric circuit
broken

Find and eliminate the cable fault
Continue with point 7

Check cable for internal short circuit:
- ECU PIN P1/C3 against ECU PIN P2/E1

OK

Continue with point 5

Short-circuit

Find and eliminate the cable fault
Continue with point 7

Measure resistance of relay coil
- Relay PIN 2 against PIN 3

OK (approx.
100Ohm)

Continue with point 6

Faulty

Replace relay
Continue with point 7

OK

Replace ECU
Continue with point 7

- Corrosion of contacts

Faulty

Clean / replace relay / cable tree
Continue with point 7

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion and function

OK

Fault finding completed

Fault still present

Contact MZ

Check state of connection and cable:
- ECU PIN P1/C3
- Relay terminals

Check installation conditions of relay:
- contamination

7

Circuit wiring diagram
Daylight Relay

Main Relay
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Fault Finding
9.7.20 Radiator fans (right/left)
Possible fault code / description
P1552

COOLING FAN OPEN CIRCUIT/
SHORT CIRCUIT

P1553

COOLING FAN SHORT TO VBATT/
OVER TEMP

Fault finding
Test
1

2

3

4

Check state of connection and cable:
- ECU PIN P2/G1
- ECU PIN P2/G2
- Fan plug (right/left)
Check cable for short circuit:
- ECU PIN P2/G1 against the ground
- ECU PIN P2/G2 against the ground
- ECU PIN P2/G1 against PIN P1/H4
- ECU PIN P2/G2 against P1/H4
Check cable for open circuit:
- ECU PIN P2/G1 to P2/G2
- ECU PIN P2/G1 to fan X7/PIN2
- ECU PIN P2/G2 to fan X7/PIN2
- ECU PIN P2/G1 to fan X8/PIN2
- ECU PIN P2/G2 to fan X8/PIN2
- fan X7/PIN1 to X8/PIN1
- fan X7/PIN2 to X8/PIN2
- fan X7/PIN1 to ECU PIN P1/H4
- fan X8/PIN1 to ECU PIN P1/H4
Measure resistance of fan:
- Fan X7/PIN1 to X7/PIN2
- Fan X8/PIN1 to X8/PIN2

5

Check installation conditions:

General measures
1.
2.
3.
4.
5.
6.
7.

If present, check freeze frame data
Check the connectors and the cable connections
Visual examination of radiator fan terminals
Visual examination of radiator fan
Carry out a functional test with "FR2000"
Test fans individually with "FR2000"
Find fault (see below)

Result

Action

OK

Disconnect both fans and continue with
point 2
Eliminate fault
Continue with point 6
Continue with point 3
Find and eliminate the cable fault
Continue with point 6

Faulty
OK
Short-circuit

OK
Electric circuit
broken

Continue with point 4
Find and eliminate the cable fault
Continue with point 6

OK (approx.
10Ohm)
Faulty

Continue with point 5

OK

- collision
- contamination
6

- Mobility of fan wheels
Completely connect cable set
Clip on the battery
Delete fault memory and carry out functional
test with "FR2000"
Check fault correction in the fault memory

Faulty
OK
Fault still present

Replace relevant fan
Continue with point 6
Change ECU
Continue with point 6
Clean / replace relevant fan
Continue with point 6
Fault finding completed
Contact MZ

See next page for circuit wiring diagram
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Fault Finding
9.7.21 Exhaust gas oxygen sensor (functional)
Possible fault code / description
P0170

LAMBDA FEEDBACK FUEL TRIM
MALFUNCTION

P1171

LAMBDA FEEDBACK MAX ENRICHMENT

P1172

LAMBDA FEEDBACK MAX ENLEANMENT

P1178

LAMBDA FEEDBACK REACHED MAXIMUM AIRLEAKAGE ADAPTION

P1179

LAMBDA FEEDBACK REACHED MINIMUM AIRLEAKAGE ADAPTION

General measures
1.
2.
3.
4.
5.
6.

If present, check freeze frame data
Check the connectors and the cable connections
Visual inspection of sensor terminals
Check sensor values
Perform search for electrical faults
Find fault (see below)

Fault finding
Result
1

2

3

4

Action

Check throttle position and function, check
intake duct

OK

Continue with point 2

Faulty

Eliminate fault
Continue with point 4

Check function of idling control system
(leaks/blocking of IACV in housing)

OK

Continue with point 3

Faulty

Eliminate fault
Continue with point 4

Check fuel pressure, check injectors

OK (approx. 3.5bar)

Replace sensor
Continue with point 4

Faulty

Eliminate fault
Continue with point 4

OK

Fault finding completed

Fault still present

Contact MZ

Completely connect cable set
Clip on the battery
Delete fault memory and run engine to test
deletion.
Caution, if the throttle or IACV housing are to
be replaced, the adaptive values must be
reset with "FR2000".

Circuit wiring diagram
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9.7.22 Exhaust gas oxygen sensor (electrical)
Possible fault code / description
P0132

LAMBDA SENSOR SIGNAL VALUE TO
HIGH

P0135

LAMBDA SENSOR HEATER MALFUNCTION

Fault finding
Test
1

2

3

4

5

6

7

Check state of connection and cable:
- ECU PIN P2/F1
- ECU PIN P1/H4
- ECU PIN P1/A2
- ECU PIN P1/A3
- sensor
Check cable for short circuit:
- ECU PIN P1/A2 against the ground
- ECU PIN P1/A3 against the ground
- ECU PIN P2/F1 against the ground
- ECU PIN P1/A2 against PIN P1H4
- ECU PIN P1/A3 against PIN P1H4
- ECU PIN P2/F1 against PIN P1H4
Check cable for open circuit:
- ECU PIN P1/A2 to sensor PIN 1
- ECU PIN P1/A3 to sensor PIN 3
- ECU PIN P2/F1 to sensor PIN 2
- ECU PIN P1/H4 to sensor PIN 4
Check cable for internal short circuit:
- ECU PIN P1/A2 against
ECU PIN P1/A3
- ECU PIN P1/A2 against
ECU PIN P2/F1
- ECU PIN P1/A3 against
ECU PIN P2/F1
Check shielding for open circuit:
- Shield on sensor plug to ground
Check sensor fitting:
- damage
- dirt
- sensor fitting problems
Completely connect cable set
Clip on the battery
Delete fault memory and run engine to check
deletion

General measures
1.
2.
3.
4.
5.

If present, check freeze frame data
Check the connectors and the cable connections
Visual inspection of sensor terminals
Check sensor values
Find fault (see below)

Result

Action

OK

Unclip the sensor and continue with
point 2
Eliminate fault
Continue with point 7

Faulty

OK
Short-circuit

Continue with point 3
Find and eliminate the cable fault
Continue with point 7

OK
Electric circuit
broken

Continue with point
Find and eliminate the cable fault
Continue with point 7

OK
Short-circuit

Continue with point 5
Find and eliminate the cable fault
Continue with point 7

OK
Electric circuit
broken
OK

Continue with point 6
Find and eliminate the cable fault
Continue with point 7
Replace sensor
Continue with point 7
Clean/replace sensor
Continue with point 7
Fault finding completed
Contact MZ

Faulty
OK
Fault still present

Circuit wiring diagram
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Parts which may replaced while the engine is installed

10

Engine

10.1

Parts which may replaced while the
engine is installed

Right-hand engine side
Parts

Removal/installation

Tension/Guide rail

Page 320

Timing chain/Intermediate timing gear

Page 322

Alternator cover

Page 281

Rotor

Page 283

Step wheel and free wheel

Page 284

Oil splash nozzle, chain lubrication (timing chain)

Page 285

Water pump drive gear

Page 285

Water pump

Page 286

Clutch slave cylinder

Page 291

Left-hand engine side
Parts

Removal/installation

Clutch

Page 292

Page 295

Transmission

Page 298

Page 306

Drive wheel/Oil pump gear/Oil pump/
Primary gear

Page 315

Engine centre
Parts

Removal

Installation

Bypass valve

Page 268

Oil pressure switch/Thermal cut-out

Page 269

Valve cap

Page 318

Throttle unit

Page 270

Timing chain/Intermediate timing gear

Page 322

Tension/Guide rail

Page 320

Camshafts and bucket tappets

Page 325

Cylinder head

Page 328
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10.2

General Information

Before individual components of the disassembled engine can be
inspected for continued usability, they must first be cleaned thoroughly.
To prevent damage to the engine paint, no aggressive cleaning
agents (e.g. seal remover) may be used. Typical engine cleaner
is recommended.
The cleaning rags used must be free of loose fibres. Textile fibres
can clog lubrication openings.
Wear on components can be recognised by abrasion marks or
crack formation. If excessive wear marks are discovered, the
cause must be located and remedied. If the cause is not remedied, the same damage will occur to newly installed components
after a short time!
It is often not possible to detect wear with the naked eye. The
dimensions of the components must be inspected using suitable
measuring devices. If the tolerance values are exceeded, the
components must be replaced.

10.3

Inspection

Compression pressure
The compression pressure is measured with a compression
testing device.
1. Start the engine and let it warm up for a few minutes.
2. Switch off the ignition, remove the ignition coils.

DANGER!
Risk of short-circuit in open ignition circuit. Possible
damage to the ignition system!
Always connect the spark plugs to the spark plug
connector and to a grounded, unpainted part.
It must be possible for the sparks to be discharged
into open air.
3. Unscrew the spark plug of the cylinder to be inspected.
4. Tightly screw the compression testing device into the
engine.
5. Turn the throttle twist grip to full gas and turn over the
engine with the electrical starter.
The battery should be fully charged.
6. Let the starter run for 5 - 10 s, until the display of the
compression testing device no longer changes.
Compression pressure:

11 - 15 bar at 20+5 °C

If the compression pressure is below the minimum permissible
value:
1. Add a few drops of motor oil to the cylinder.
2. Repeat measurement.
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Compression Pressure

Diagnosis

Higher than without oil

Piston rings worn out or damaged

Same

Piston ring(s), valves, cylinder
head seal or piston may be defective, poor seal on valve

Over the maximum pressure

Check the cylinder head, valve
surface or piston head for combustion residue.

10.4

Lubrication System

ENVIRONMENT!
Please observe the environment and fire protection
regulations when handling fuel and lubricants!
Dispose used oil in accordance with statutory provisions.

10.4.1

Oil Types

Use only brand name oils. Observe MZ’s oil grade recommendations.
The MZ 1000S is filled with FUCHS Silkolene lubricants in the MZ
factory. To ensure reliable top performance and a long useful life,
MZ also recommends the use of this grade for the following oil
changes:
• SAE 10 W-40 API SG
• SAE 10 W-50 API SG
All the recommended oils can be used throughout the whole
year.
Do not use oil types 0 W-xx or 5 W-xx.
The engine oil is also used to lubricate the clutch. Do not use any
other but the specified oil grades to avoid clutch slipping. Do not
add additives to the engine oil.
Do not use any engine oil with anti-attrition additives.

10.4.2

Oil Circuit

The MZ 1000S engine has pressure circulating lubrication.
The oil is supplied to the lubrication points of the engine and
transmission by a feed pump as follows:
The oil is carried from the oil pan via the oil pick-up tube, and the
oil line to the oil pump rotor set. Then, pressurized oil is carried to
the outer side of the oil filter where the oil pressure controller
valve is located (set to 7 bars). When it is open, highly pressurized oil is led back to the oil pan. The oil pump conducts the oil
to the lubricant circuit, and to the oil cooler.
Filtered oil is extracted from the center of the oil filter. A part of it
is directed through an opening in the pump to an oil channel
located at the rear end of the top crankcase half.
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This part distributes the oil to the crankshaft main bearings, and
to the crankshaft-end bearings. The lubrication of cylinder liners
and pistons is ensured by the oil splash nozzles. The timing chain
is oiled by the chain lubrication oil splash nozzle.
The remaining oil runs through the oil cooler, and is conducted by
lines leading to the boreholes in the bottom crankcase half.
These boreholes route the oil directly to the ends of the gear
shafts. The oil flows through the driving shaft, and exits through
boreholes which supply oil to selector forks, bearings, gear
wheels, and to the wet clutch.
The oil channel located in the top crankcase half also supplies oil
to the cylinder head and to the camshafts.
The borehole in the cylinder head furnishes oil to the front
camshaft bearings, to the other bearings, tappets, valves, and to
the chain lubrication nozzle.

10.4.3

Oil Level

WARNING!

O

IL

Risk of being scalded!
Hot oil can spray out.
Never open the cap on the oil tank while the engine is
running.

M A X

Check the oil level after every 500 km while the engine is cold.
Allow the engine to cool when it has run for 10 minutes or more.
1. Position the vehicle vertically on a flat, horizontal surface.
A slight incline (approx. 5° or more) results in an inaccurate
reading.
2. The oil level should be between the "MAX" and "MIN" lines
as indicated in the figure showing the oil level indicator (1).
3. Top up the oil if necessary, but never above the MAX mark.
To do so, unscrew the oil filler plug (2), top up, and screw in
the plug again.

Note:

M IN

2

If the oil level is at the lower edge of the inspection
window (MIN), up to 500 cm3 (0.5 l) of oil may be
added.

1

The oil is to be changed at the intervals shown in the maintenance schedule.
The distance intervals specified in the maintenance schedule are
guidelines. They are affected by the following factors:
• How you ride
• Engine wear
• Weather conditions
• Surface conditions
• Geographic location
Depending on the severity of the above-mentioned factors, even
shorter maintenance intervals may be necessary.
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10.4.4

Changing Engine Oil and Oil Filter

The oil filter is changed with every oil change.
If the oil filter is not changed in accordance with the specified
intervals, it may become clogged. The oil flow will be obstructed.
Engine damage is possible.

DANGER!
Frequent or long exposure to engine oil may cause
skin drying, irritation, and skin inflammation.
Used oil contains potentially toxic substances which
may cause cancer.
Wear adequate clothing whenever you are handling
engine oil. Avoid contact with the skin.

ENVIRONMENT!
Discharged motor oil can contaminate ground water
and soil!
Oil must not be poured into the sewage system or onto
the ground. Immediately collect discharged oil and
dispose of it properly.
Old oil must be collected in suitable containers until it
is properly disposed of.
Oil volumes
Oil change after dismounting the engine:4.5 l
Oil change with filter change:
3.7 litres

Oil change

WARNING!
Risk of being scalded!
Hot oil can spray out.
Never open the cap on the oil tank while the engine is
running.

O

IL

1
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The oil is to be changed at the intervals shown in the maintenance schedule.
1. Run the engine (oil) up to operating temperature.
2. Place the motorcycle on a horizontal, level surface (workshop stand).
3. Remove the lower part of the paneling and the left and right
panels.
4. Position a suitable oil collector with a capacity of approx. 5 l
under the engine.
5. Screw out the oil filler plug (1).
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6. Unscrew the oil drain plug (2)
7. Let the oil drain out completely into the container.
8. Unscrew both sides of the oil cooler holder (3).
Push the oil cooler forward.
9. Unscrew oil filter (4) using the 74 mm oil filter wrench.
Dispose the oil filter.

3

3

4
2

ENVIRONMENT!
Environmental hazard!
Dispose of the oil filter according to regulations.
Oil must not be poured into the sewage system or onto
the ground.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Lightly oil the seal of the new oil filter.
Mount and screw the oil filter on using the oil filter wrench.
Mount both sides of the oil cooler holder.
Clean the oil drain plug, and screw the plug with a new seal
ring to the oil pan.
Fill the specified oil quantity (3.7 litres, i.e., 1 gallon), and
check the oil level.
Screw in the oil filler plug.
Mount the paneling.
Start the engine, idle for approx. 30 seconds, and then shut
down the engine again.
Position the vehicle on wheels vertically and horizontally.
Check oil level once again, correct if necessary
(see 10.4.3 "Oil Level").
Test run the engine at idling speed only until the oil pressure
has returned to normal.

DANGER!
Possible engine damage!
Never run the engine faster than idling speed during
test running.
Tightening torque:
Oil drain plug
Oil filter

10.4.5

20+5 Nm
10+2 Nm

By-pass Valve (Oil-pressure Controller
Valve)

The by-pass valve is at the bottom of the oil filter.
It controls the oil pressure in the engine.
The by-pass valve consists of a spring and a piston. It is held in
the cylinder by a screw plug with a seal.
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Removal
1. Unscrew the screw plug of the by-pass valve.
2. Remove the seal ring, the spring, and the piston of the bypass valve.

Installation
Install in reverse order.
Use a new seal ring.

Tightening torque:
By-pass valve screw plug:

10.4.6

20+5 Nm

Oil Pressure Switch

The oil pressure switch is located on the left next to the oil filter.
Type:
DTR 9.1.9H
Switch pressure:
0.5-0.8 bar

Inspection
The oil pressure switch monitors the oil pressure. If there is no oil
pressure (e.g. insufficient motor oil, damage to the oil circuit,
engine not in operation), the indicator lamp lights.
If it is determined that no fault exists in the oil circulation, then:
• Cable broken, lamp does not light when switched on,
Check the cable and lamp.
• Oil pressure switch is defective, replace the oil pressure
switch.

Change
1. Remove the seats, disconnect the ground cable on the
battery.
2. Pull the cable plug
3. Unscrew the oil pressure switch using a tubular socket
spanner, size 22, 72 mm long.
4. Use a new seal ring for installation.
5. Plug in the cable connector.
6. Connect the ground cable to the battery, return the seats.

Tightening torque:
Oil pressure switch:

10.4.7

20+3 Nm

Checking the Oil Pressure

The external oil pressure check for diagnosis purposes is
performed with the engine at operating temperature.
1. Remove the oil pressure switch.
2. Screw in the pressure gauge.
3. Start the engine.
Oil pressure at 60 °C and 3000 rpm: 3.0 bar to 6.0 bar (tax)
4. Install in reverse order with a seal ring (20+3 Nm).
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10.5

Throttle Unit

10.5.1

Throttle Sleeve

Removal
1.
2.
3.
4.
5.
6.

Stand the motorcycle in a safe position.
Dismount the seats.
Swing up and secure the fuel tank.
Disconnect the battery (first the negative cable).
Remove the air box (see 4.9 "Air Box").
Unhook the throttle cable on the left side.

DANGER!
Fuel may leak!
The fuel system is pressurized up to 3.5 bars! First
relieve the fuel pressure, or squeeze off the hoses to
prevent fuel discharge when the hoses are pulled off!
7. Open both hose clamps (1) at the nozzle of the fuel injectors, and carefully pull off the fuel hoses.
8. Pull the plug (2) out of the throttle potentiometer.
9. Pull the plug (3) out of both fuel injectors.

3

Note:
3

Catch any escaping fuel using a rag. Always replace
the hose clamps.

1

10. Remove disturbing cable binders, if any.

1

2
11. Undo the two clamps at the inlet-air adapter.
To do so, insert a screwdriver through the openings in the
frame.
12. Pull off the entire throttle valve unit upwards, and remove it
from the vehicle.

Note:
Note the routing of all hoses and electrical connections to ensure that they can be connected again as
before.
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Installation
Install in reverse order.
Never change the setting of the two enamel secured screws or
check nuts (setscrew for basic idle speed adjustment, basic
synchronization).

10.5.2

Visual Inspection

• Check that the throttle valves open/close easily, and do not
seize.
• Inspect the throttle valve springs for damage, loose fit, or fissures.
• Check for leakage with fuel leaking out between fuel injectors and valve holder.
• Clean any dirt in the throttle neck.

DANGER!
Fuel may leak!
The fuel system is pressurized up to 3.5 bars! First
relieve the fuel pressure, or squeeze off the hoses to
prevent fuel discharge when the hoses are pulled off!

Replacing the Potentiometer
The throttle potentiometer is located by the right-hand side of the
throttle neck throttle shaft.
It transmits voltage values to the ECU which uses these values
to determine the throttle valve position.
1.
2.
3.
4.
5.

Pull the plug out of the potentiometer.
Unscrew both hexagon socket head screws.
Pull out the potentiometer.
Install in reverse order.
Reset the electronic value of the throttle valve position using
the diagnostic device (see section Diagnosis).

Tightening torque:
Hexagon socket head cap screws

3 Nm

Attention!
Possible malfunction on the vehicle!
The electronic value of the throttle valve position
must be reset using the diagnostic unit after every
removal or replacement of the throttle valve potentiometer! (see section: diagnostic unit) The same
applies after the throttle body has been changed.
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10.5.3

Replacing Fuel Injectors

The fuel injectors are located within the throttle assembly. The
duration of every injection process (valve opening period) is
calculated by the ECU on the basis of the data obtained from the
various sensors.

1
2
1

1. Unscrew the Torx screws (1), and carefully pull off the valve
holder (2).
2. Pull out the injector (3).

Note:
3

Inspect the two O-rings at the fuel injector for possible
damage. During installation, be sure that the original
mounting position is restored, and that the anti-rotation element (projection) at the valve holder is ok, and
apply a film of grease to the O-rings.

3. Install in reverse order.

Tightening torque:
Screws (1)

10.5.4

4,5 Nm

Idle Air Control Synchronization

Attention!
Be sure that no foreign matter can enter the throttle valves when
the airbox (see 10.5.1 “Throttle Sleeve”) is removed. This may
lead to severe engine damage.
If the specified temperature ranges are exceeded during the
setting process, let the engine cool down, and then resume and
complete the setting.
During all work, be sure that the connecting hoses do not leak.
Leakage can lead to wrong settings.
As a general rule, the volume control screws (1) and (2) should
have a maximum opening of 3/4 turns, and a minimum opening
of 1/16 turns.

Setting using low air pressure-dial indicating gauges
2

1
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1. Connect the tester, and select the "Current operating data"
menu to check the following temperatures.
2. Bring the engine to operating temperature:
Coolant temperature 80° - 90° C and
Intake air temperature 25° - 35° C (heating is ensured by
rising engine heat).
3. Switch off the engine.
4. Remove the air box and fold backwards.
5. Fit the branch tees with the connecting hoses of the dial
indicating gages between the by-pass hoses and the
stepper motor housing.
6. Connect the low air pressure-dial indicating gauges.
7. Start the engine:
Reset the diagnostic device to "Current operating data" via
the main menu.
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8. Set the negative pressure for cylinder 2 to -260 mbars
±10 mbars, using the volume control screw (2) at the throttle
neck.
9. Adapt the negative pressure for cylinder 1 to the negative
pressure of cylinder 2, using the volume control screw (1).
10. Repeat this process if necessary when the negative pressure at cylinder 2 has changed after synchronization.

Setting using SynchroMate
1. Calibrating the zero point of SynchroMate
• Connect the tester to the battery:
Red terminal => ( + )
Black terminal => ( - ).
• Set both switches to the right, and leave both connecting
hoses open.
• Use the set screw on the right (under the casing protection) to set the flashing LED to a central position under the
red arrow.
2. Synchronizing
• Connect the tester, and select the "Current operating data"
menu to check the following temperatures.
• Bring the engine to operating temperature:
Coolant temperature 80° - 90° C and
Intake air temperature 25° - 35° C (Heating is ensured by
rising engine heat).
• Switch off the engine.
• Remove the air box and fold backwards.
• Connect the branch tees (1), (2) with connecting hoses
between the by-pass hoses (4) and the stepper motor
housing (3).

3

1
2
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3. Connecting SynchroMate
• Slip the left hose [REF] of the SynchroMate to the
branch tee (2) to the throttle neck for cylinder 2.
• Do not slip on the right hose [2] of the SynchroMate, and
blank off the branch tee (1) in the line for cylinder 1.
• Set the left-hand SynchroMate switch to the right, and the
right-hand switch to the left.
• Start the engine.
• Reset the diagnostic device to "Current operating data" via
the main menu.
• Use the volume control screw 2 at the throttle neck to set
the negative pressure for cylinder 2 to 18 - 20 cm Hg (lower
SynchroMate scale).
• Switch off the engine.
4. Open the branch tee (1) in the line for cylinder 1, and slip
the right-hand SynchroMate hose [2] on this branch tee.
Then set the right-hand switch to the right.
• Start the engine:
Reset the diagnostic device to "Current operating data" via
the main menu.
Use volume control screw 1 at the throttle neck to set the
negative pressure for cylinder 1 such that the flashing LED
is at a central position under the red arrow (±1 LED).
10/2004
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• Repeat this process starting with item 3 if necessary when
the negative pressure at cylinder 2 has changed after
synchronization.
• Then refit the airbox, and restore the motorcycle to working
order.

10.6

Removing the Engine from the
Chassis
Note:
Thoroughly clean the engine before removal.

1. Dismantle the engine spoiler and paneling completely
(see 4.3 "Paneling").
2. Drain the motor oil (see 10.4.4).
3. Remove the seats (see 4.1 "Seats").
4. Fold up and secure the fuel tank.
5. Disconnect the negative pole on the battery.
6. Dismount the air box (see 4.9.2 "Replacing Air Box").
7. Drain the coolant (see 5.1.2 "Changing Coolant").
S

Note
Cooling fluid drainage may take up to 15 minutes.
Preserve the cooling fluid for reuse unless the twoyear exchange period has expired, or the fluid is
contaminated by engine oil.
Suitable plugs may be used to close the hoses and
the cooler ports to prevent cooling fluid leakage
before starting the following work steps which require
the drainage of the cooling fluid.
8. Disconnect the electrical connections of the fan.
9. Disconnect radiator and oil cooler from one another.
10. Unscrew the oil hoses from the engine, and remove the oil
cooler.
11. Remove the radiator from the vehicle.
12. Screw in the oil drain plug.

13. Loosen the clamps of the silencer.
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14. Open M10 screws on both sides, remove the screws and
the washers.
15. Turn and pull the silencer backwards off the manifold.
16. Unscrew the exhaust gas oxygen sensor from the exhaust
manifold.

17. Remove the bottom nut at the rear manifold suspension.

18. Unscrew the 4x M8x10 nuts from the manifold fastening at
the cylinder head.
19. Pull the manifold forward and out of the cylinder head.
Observe the seal rings during this operation!
20. Pull off the connections of the ignition coils.

21. Pull off the plug connector of the temperature sensor.

22. Unscrew 2 screws from the water connection, and remove
the water connection.
Be careful with the O-ring!
23. Unscrew the positive cable of the starter from the starter
relay, and unscrew the negative cable from the starter.
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24. Unscrew the bottom fastening screw of the starter, and
unscrew the wire clip for the clutch hydraulic line.

25. Unscrew the eyelet (1) for side stand cable from the oil pan.
Unscrew the machine screw (2).

1
2
26. Remove the throttle valve unit (see 10.5.1 "Throttle
Sleeve").

27. Mark the position of the gearshift lever, and disassemble the
gearshift lever.
28. Remove chain guard and sprocket.

29. Pull and immobilize the clutch lever to the limit stop.
This prevents the clutch slave cylinder from being pumped
out.
30. Unscrew the clutch slave cylinder (see 10.13.2 "Clutch
Slave Cylinder").
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31. Pull off the cable plug of the neutral gear switch.

32. Unscrew the TORX ® screw from the branch tee of the lefthand engine holder.

33. Disassemble the engine suspension on both sides.

34. Pull the cable from the oil pressure switch.
Opening the locking device: Insert the screwdriver in the
tab, and turn by approx. 90°.
35. Remove the wire clips for exhaust gas oxygen sensor cable
and oil pressure switch cable.

36. Open the radiator hose clamp at the pump connection, pull
off the radiator hose, and place it upwards between the
frame tubes (see figure).

MZ 1000S Repair Manual

10/2004

277

Removing the Engine from the Chassis
37. Unscrew the holder for the front fairing from the oil pan.
38. Fit the bearing block for the engine to the oil pan, and apply
the jack.
39. Slacken the swing bearing pin nut (approx. 2 turns).
40. Remove 2x engine fastening screws M10 at the frame.
41. Remove 4 x M10 Footpeg engine screws.
42. Remove 1 x M8 Footpeg engine screws.
A spacer washer is inserted to the right between engine and
frame.
43. Pull the engine forward, while lowering it using a suitable
jack.
A second person may be needed for this operation.
44. Remove the engine from the chassis, and lay it down safely.
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10.7
4
5

1

3

1 2

1 3

7
2

6
9

S
8

1 1

1 0

Item number

Thickness in mm

3541399260
3541399280
3541399300
3541399320
3541399340
3541399360
3541399380
3541399400
3541399420
3541399440
3541399460

2.60
2.80
3.00
3.20
3.40
3.60
3.80
4.00
4.20
4.40
4.60

Installing Engine into the Chassis

1. Position the engine with the bearing block on a jack, and lift
it into the chassis. A second person may be needed to
assist in this operation.
Do not pinch any cables or hoses.
2. Insert 3 x engine bolts M10 (9, 10, 12) with washers and
nuts for the rear engine suspension!
3. Insert M8 engine screw (11) into the footpeg.
4. Screw in the engine fastening screws M10x30 (1) and
M10x35 (2) at the front frame, and insert a washer between
frame and engine at the chain side.
5. Mounting the engine suspension:
- Screws M10x80 (3, 8) with washers
- Screws M8x25 (4, 5) with two washers each and nuts.
6. Tighten the nut (S) of the link fork bearing pin (100+10 Nm).
7. Route and slip over a hose from the pump connection
downwards, and fasten with a clamp.
8. Fit the wire clip for exhaust gas oxygen sensor cable and oil
pressure switch.
9. Plug in the connector at the oil pressure switch.
10. Tighten the engine bolts, following the tightening up
sequence 1 to 12, except no. 13.

11. Measure the clearance between engine and foot peg at the
screw (13), and compensate using a shim (see table to the
left) to +/– 0.2 mm. Do not tighten the screw (13) before
fastening the manifold.
12. Insert the screw (13) M8x 120 and the selected shim
between engine and foot peg and exhaust suspension on
the chain side. Screw on the nut.
13. Lower and remove the jack.
14. Unscrew the bearing block for engine from the oil sump.
15. Screw the holder for the nose fairing to the oil pan (screw
locking agent Loctite 243).
16. Unscrew the clutch lever immobilization, and push back the
piston.

Foot peg - engine shim table

17. Check whether the wave washer (W) of the clutch slave
cylinder is installed.
18. Install the clutch slave cylinder with a new gasket.
19. Plug in the connector for the idling switch cable.

W
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20. Screw the eyelet for the side stand cable to the left-hand oil
pan side.
21. Install the gearshift lever to the mounting position as
marked before.

22. Mounting the manifold:
• Insert new seal rings in the cylinder head, apply copper
paste to the stud bolts, and insert the manifold.
• Fit the manifold flanges on the stud bolts, and slightly
fasten them using nuts.
• Install the rear manifold suspension.
• Remove the jointing compound from the manifold pipe and
from the silencer, and apply new exhaust jointing
compound.
• Slide the silencer on the manifold, and screw to the pillion
foot rest support.
• Tighten the clamps, and remove any excess jointing
compound.
• Align the manifold, and tighten the rear and front nuts.
• Apply ceramic paste to the exhaust gas oxygen sensor
thread, and screw into the manifold (39±5 Nm).
23. Screw the water connection to the cylinder head.
Be careful with the O-ring.
24. Plug in the cable to the cooling fluid temperature sensor at
the cylinder head.
25. Screw the eyelet for the clutch hydraulic line.
26. Screw the positive starter cable to the starter relay,
Screw the negative cable to the starter.
27. Plug in the ignition coil connections as assigned (1 to
cylinder 1, or according to cable colour as per circuit
diagram).
28. Mount the throttle sleeve (see 10.5.1 "Throttle Sleeve").
29. Screw the oil hoses to the engine, and reinstall both
coolers.
30. Connect the electrical connections of the fan
31. Slip over the radiator hoses, and secure with clips.
32. Top up cooling fluid until cooling fluid flows out at the bleed
screw borehole.
33. Tighten the air bleeding screw.
34. Completely fill the cooling system, and close it.
35. Connect the hose from the compensation reservoir and
secure with a clamp.
36. Check the cooling fluid level in the reservoir, and correct if
necessary (see 5.1.1 "Inspecting Coolant").
37. Slide the sprocket spacer sleeve on the output shaft.
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38. Remove rear wheel axle nut, Schnorr washers, and chain
adjuster, take off the chain from the sprocket, and push
the rear wheel forward.
39. Put the drive chain on the drive sprocket, and slide the
sprocket on the output shaft.
40. Use a screw (microencapsulated or Loctite 272) and a
tension washer to secure the sprocket (90+5 Nm).
41. Put the chain on the sprocket, insert the chain adjuster,
push the wheel forward, and fasten the rear wheel axle
(100+10 Nm).
42. Position and screw the alternator cover with gasket to the
engine.
43. Screw the right-hand oil cooler strut onto the engine.
44. Open the water hose location, and secure the branch tee
using a TORX® screw.
45. Plug on the crankshaft sensor connector, and mount the
sprocket cover.
46. Top up the engine oil.
47. Return the intake muffler, the fuel tank and seats.
48. Mount the paneling.

Tightening torque:
Pinion screw:
Rear wheel axle
TORX® screw

10.8

90+5 Nm

100+10 Nm
1.5+0.5 Nm

Alternator Cover

The alternator cover is located on the right engine side. Stator
and crankshaft sensor are located inside.

Disassembly:
1. Support and secure the motorcycle on the motorcycle
stand, and completely remove the lower paneling
(see 4.3 "Paneling").
2. Unscrew the 2x screws from the sprocket cover, and
remove the sprocket cover.
3. Pull out the crankshaft sensor plug.

4. Remove the TORX® screw on the right hand engine holder.
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5. Lift up the cooling water hoses, and secure using an 8 mm
Allen key.

6. Unscrew the right-hand oil cooler strut at the alternator
cover.
7. Undo the alternator cover screws, and remove the alternator cover.

Note:
Remaining engine oil may flow out of the engine.
Catch this oil in a suitable container!

3

2

8. Remove 1x screw for the support plate (1).
9. Unscrew the 3 x screws (2) for the stator, and remove the
stator from the alternator cover.
10. Remove the crankshaft sensor (3).
11. Remove the seal ring.

1

Installation

S S M
S S M

1. Mount the crankshaft sensor.
2. Screw the stator using 3x screws and "Loctite 243".
3. Screw the holding plate screw with "Loctite 243" to the alternator cover.
4. Position and screw the alternator cover with gasket to the
engine.
5. Screw the right-hand oil cooler strut onto the engine.
6. Remove the water hose location, and secure the branch tee
using a TORX® screw.
7. Plug in the crankshaft sensor cable, and mount the sprocket
cover.
8. Mount the paneling.

Tightening torque:
stator screws
mount plate screw
TORX® screw
Crankshaft sensor screw

282

10/2004

6+2 Nm
3+1 Nm
+0.5
1.5
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10.9

Rotor and Free Wheel

Removal
1. Remove the right side fairing.
2. Dismount the alternator cover (see 10.8 "Alternator Cover").
3. Remove the rotor screw, holding up using special tool ST
8999248000.
4. ST 8999243000: Screw in the screw until the rotor comes
off.
Secure the rotor against falling down!
5. Remove the rotor.

T O O L

DANGER!
Be sure that the rotor does not fall down!

Note:
The fastening screws of the freewheel outer ring at
the rotor have been inserted using Loctite 243. Apply
heat if necessary.

6. Unscrew 6x screws from the rotor.
7. Remove the freewheel outer ring with the free wheel mechanism.

Installation

S S M

1. Put the freewheel outer ring with the free wheel mechanism
on the rotor.
2. Apply Loctite 243 to the 6x screws and screw them in.
3. Insert the Woodruff key into the crankshaft.
4. Degrease cones of rotor and crankshaft.
5. Slide the rotor on the crankshaft cone, and tighten the
screw using special tool ST 8999248000 and a torque
wrench (120 Nm).

DANGER!
Do not use the special tool "TDC setting gauge"
8999247000 as a dolly!
6. Install the alternator cover with gasket.
7. Install oil cooler strut and branch tee, release the location of
the water hoses.
8. Mount the paneling.

Tightening torque:
free wheel screws
rotor screw
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10.10 Step Wheel and Free Wheel
10.10.1 Replacing Step Wheel and Free Wheel
The starter operates the stepped gear (1) which drives the free
wheel (2). It is fitted to the crankshaft.
The stepped gear (1) acts as a vibration damper. Do not disassemble this part. It needs to be replaced with a new part when it
is defective.

1

2

Removal, 1st method
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Dismantle the paneling completely (see 4.3 "Paneling").
Remove the pinion cover.
Dismount the alternator cover (see 10.8 "Alternator Cover").
Remove the rotor (see 10.9 "Rotor and Free Wheel").
Remove the curved washer (1).
Remove the disc spring (4) with outer free wheel disc (5).
Remove free wheel (6), step wheel (7) and straight pin (8)
Remove the needle roller bearing with cage (9).
Unscrew 6x screws from the rotor.
Apply slight finger pressure to press the free wheel mechanism (2) out of the freewheel outer ring (3).

Removal, 2nd method
1.
2.
3.
4.
5.
6.
7.

Dismantle the paneling completely (see 4.3 "Paneling").
Remove the pinion cover.
Dismount the alternator cover (see 10.8 "Alternator Cover").
Unscrew the starter.
Push back the starter.
Pull the axle (8).
Remove the step wheel (7).

Install in reverse order.

Inspection
Inspect the following parts and replace, if necessary:
• Wear and damage on the teeth
• Needle-roller bearing, free wheel mechanism, and free
wheel
• Roundness and wear and tear at the stepped gear straight
pin
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Installation for the 1st method
1. Insert the needle-roller bearing in the free wheel, and slide
on the crankshaft.
2. Slide on the outside thrust plate and the disc spring
(mounting position: smaller diameter facing the thrust plate).
3. Insert stepped gear with straight pin and Woodruff key.
4. Insert a new free wheel (2) into the free-wheel outer ring.
5. Screw the rotor with free-wheel outer ring and fit it
(see 10.9 "Rotor and Free Wheel").
6. Install the alternator cover, oil cooler strut and pinion cover.
7. Return the engine paneling.

Tightening torque:
Rotor screw
Alternator cover screws

120+2 Nm
8+2 Nm

10.10.2 Replacing Oil Splash Nozzle of the Chain
Lubrication
1. Remove rotor and free wheel as described above.
2. Replace the oil splash nozzle.
3. Install in reverse order.
S S M

Tightening torque:
oil splash nozzle

10+2 Nm

Loctite 243

10.11 Water Pump Drive Gear
The water pump drive gear (1) is located by the right-hand side
of the balance shaft. It drives the water pump (3) via an intermediate gear (2).

Removal

1
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3

1. Remove the pinion cover.
2. Remove the alternator cover.
Place a suitable container underneath to catch any
remaining engine oil! (see 10.8 "Alternator Cover")
3. Remove the seal ring.
4. Remove the rotor and the free wheel. (see 10.9 "Rotor and
Free Wheel")
5. Remove the switch lever from the shaft.
6. Loosen the clutch cover, catch the oil and remove the cover.
7. Insert the locking tool for the primary drive on the left-hand
side.
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8. Undo the screw for the water pump drive gear to ¾ and pull
off using a two-pronged puller (light press fit!).
9. Unscrew the screw and remove the drive gear.

Installation
1. Press on the drive gear, fasten it with washer and bolt
(20+2 Nm).
2. Remove the locking tool from the left-hand side.
3. Engage the 1st gear, place the seal and the clutch cover
and screw it on.
4. Mount the switch lever.
5. Install the free wheel and rotor.
6. Install the alternator cover with seal and pinion cover.

Tightening torque:
drive gear screw
Clutch cover screws
Alternator cover screws

20+2 Nmmicroencapsulated
8+2 Nm
8+2 Nm

10.12 Water Pump
1
2
3
4
5
6
7
8
9
10

Locking washer
Thrust washer
Needle bearing
Water pump intermediate gear
M8 hexagon socket head cap screw
Intermediate gear axle
3x M6 machine screws
Water pump
O-ring 56x2 HBR
O-ring 53x2 HBR

Removal

DANGER!
Risk of being scalded!
The coolant becomes hot while the engine is running.
Do not open the radiator cap when the engine is hot.
Let the radiator and engine cool before starting work.
Risk of injury!
The coolant system works with overpressure.
Wear protective gloves. Open the radiator cap carefully to release the pressure.
1. Completely remove the engine panelling (see 4.3.4 "Engine
Spoiler"),
2. Remove the seats, fold up and secure the fuel tank.
3. Dismantle the intake muffler. (see 4.9 "Air Box")
4. Drain the coolant (see 5.1.2 "Changing Coolant")
5. At the radiator, open the hose clamp of the lower hose,
pull off the hose from the nozzle, and drain the cooling fluid
to a suitable container.
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6. Open the drain plug at the pump chamber, and drain the
remaining cooling fluid to a suitable container (approx. 150
ml).

Note:
The manifold is not shown in the figure to ensure a
clearer view.
7. Remove the pinion cover.
8. Pull the crankshaft sensor cable plug.
9. Remove the TORX® screw for the tee piece.

10. Lift the water hoses upward and fix them with an 8 mm Allen
key
11. Unscrew the right-hand oil cooler strut onto the engine.
12. Unscrew the screws of the alternator cover, and take off the
alternator cover. (see 10.8 "Alternator Cover")
Remaining oil may flow out of the engine. Use suitable
means to catch this oil.

1

13. Remove retainer ring and thrust plate from the intermediate
gear axle.
14. Remove the needle-roller bearing from the water pump
intermediate gear.
15. Pull off the intermediate gear (1) of the water pump from the
intermediate gear shaft and tilt.
16. Unscrew the 3x water pump screws (2),
The screws are secured using medium-tight locking liquid,
apply heat if necessary.

2

MZ 1000S Repair Manual

10/2004

287

Water Pump
17. Remove the water pump from the engine housing.

Note:
To remove the water pump from the engine, you can
use a screwdriver to cautiously apply light pressure
between screw plug and water pump housing.
Be careful and do not damage the pump during this
operation!

Installation
S S M

2
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1

1. Wet the O-rings with antiseize agent, and install the water
pump (1) using microencapsulated screws.
2. Slide the intermediate gear (2) of the water pump on the
intermediate gear shaft, insert the needle-roller bearing, and
secure using thrust plate and retainer ring.
3. Install the alternator cover and the oil cooler strut.
4. Connect the crankshaft sensor cable, mount the pinion
cover.
5. Reconnect hoses, and fasten them using clamps.
6. Fill in the cooling fluid until cooling fluid flows out of the
bleed screw borehole.
7. Screw in the bleed screw.
8. Completely fill the cooling system, and close it.
9. Connect the hose from the compensation reservoir and
secure with a clamp.
10. Check the cooling fluid level in the compensating reservoir,
and correct if necessary (see 5.1.1 "Inspecting Coolant").
11. Return the intake muffler, the fuel tank and seats.
12. Mount the paneling (see 4.3 "Paneling").
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10.13 Clutch

1
2
3
4
5
6
7
8
9
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Clutch slave cylinder
Pressure rod
Clutch basket
Dog
Disk set (friction / clutch discs)
Guide piece
Pressure plate
Clutch springs (5x)
Special screws (5x)
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10.13.1 Bleeding the Clutch
3

The hydraulically operated clutch uses brake fluid.
1 Slave cylinder
2 Air bleeding screw
3 Bleeding hose
4 Spanner (size 9)

2
1

Note:
4

A bleeding device may also be used for replacing the
brake fluid.
Consult the instructions of the manufacturer!

1. Stand the vehicle on level ground, and align the handlebar
such that the brake fluid reservoir of the clutch fitting is in a
horizontal position.

Note:
Always make certain that sufficient brake fluid is
present in the storage tank of the clutch mount (MIN
marking).
Top up brake fluid if necessary.

M A X
M IN
P

W

2. Open the fluid reservoir and add new brake fluid up to the
UPPER marking (MAX) if necessary.
3. Position the hermetic bellows, bolster plate and cap.
4. Remove the dust cap from the air bleeding screw (2).
5. Place a ring spanner, size 9 (4) and transparent hose (3) on
the air bleeding screw.
6. Place the free end of the hose in a suitable container, or
connect it to a bleeding device.
7. Open the air bleeding screw (2). Actuate the clutch lever
once and stop.
8. Close the air bleeding screw.
9. Let go of the clutch lever, pump several times (10x), hold
the clutch lever down.
10. Open the air bleeding screw (2).
Old brake fluid and air escape.
11. Close the air bleeding screw (2).
12. Repeat the process until the escaping brake fluid has no
bubbles.
13. Remove the ring spanner (4) and bleeding hose (3), return
the dust cap.
14. Add new brake fluid up to the UPPER marking (MAX) and
close the fluid reservoir.
15. Function test.
If no satisfactory pressure point is felt, bleed the clutch
system again.

ENVIRONMENT!
Hazardous substances (e.g., brake fluid) must not
reach the environment!
Used brake fluid must be disposed off in an environmentally safe away, and in accordance with statutory
provisions.
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Clutch
10.13.2 Clutch Slave Cylinder
The clutch slave cylinder is a unit which consists of the following
parts:
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

Vent valve
Dust cap
Basic body
Seal
Spring
Collar
Piston
Seal ring

The clutch slave cylinder unit is only available as a complete set.

Removal
Note:
You do not need to open the hydraulic circuit if the
clutch slave cylinder is only removed to allow work on
other units.
1. Remove the pinion cover.
2. Pull the clutch lever up to the limit stop, and secure, using,
e.g., a cable binder. This prevents the clutch slave cylinder
from being pumped out.
3. Unscrew the 3x screws at the clutch slave cylinder.

Dismantling
Do not disassemble the slave cylinder unless it leaks. It is only
available as a complete unit.
1. Remove the connection, catch any liquid flowing out.
2. Wrap the clutch slave cylinder in a rag, and hold it in your
hand. Use a compressed-air spray gun to blow air into the
connection opening (applying only light pressure!), and blow
the piston out of the cylinder. Wrap a rag well around all parts
to avoid any splashes.

WARNING!
Risk of injury!
The piston may "shoot out" if the pressure is too high.
Use low pressure.
3. Inspect the cylinder and the seal collar of the piston for
damage.
4. Clean all parts thoroughly before reinstalling. Apply silicon
grease to seal collar and seal ring (in the piston).
5. Install the seal collar on the piston.
6. Carefully insert the piston into the cleaned cylinder. Do not
forget the compression spring! Slip over the piston again if
necessary (big winding to the base body).

MZ 1000S Repair Manual

10/2004

291

Clutch
Installation
Install in reverse order.
Be sure to bleed the actuating system!
Observe the tightening torques for the 3x screws at the clutch
slave cylinder as per valid tightening torque list!

Tightening torque:
hexagon socket head cap screw:

10+2 Nm

10.13.3 Removing the Clutch without Draining Oil
1. Support and secure the motorcycle on the motorcycle
stand.
2. Dismantle the bottom paneling completely
(see 4.3 "Paneling").
3. Mark out the gearshift lever’s installation position.
4. Unscrew the screw SW10 at the gearshift lever, pull off the
gearshift lever from the selector shaft.

5. Position a suitable container under the clutch cover (e.g. a
tray)
6. Undo the 15x screws of the clutch cover, slightly pull off the
clutch cover.
Drain and catch the oil.

7. Unscrew the 5x clutch screws.
8. Remove the springs and the pressure plate including the
guide piece.

9. Take out the plate packet.
10. Undo the dog using pin socket, clutch dolly,
and 19 mm socket.
11. Pull off the dog.
Observe the washer between dog and clutch basket!
Remove the washer.

292

10/2004

MZ 1000S Repair Manual

Driving Chain
Joining the drive chain/ mounting the joint plate
The procedure for joining the drive chain described here is only
one variant. Different special tools require different working
methods. Consult the instructions of the manufacturer of the
special tool!
1. Set up the special tool as shown in the figure to the left.
Special Tool:
1 Clamping jaw
2 Clamping bolt
4 Rivet drift
5 Stamp
6 Handle

2. Join both ends of the drive chain by inserting a push-in
element (8) from the wheel side as shown in the drawing.
Chain link:
8 Plug-in element
9 O-ring (4 items)
10 Bracket

3. Screw in the stamp (5) a bit.
4. Screw in the clamping screw (2).
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Driving Chain
5. Hammer in the riveting mandrel (4).
6. Turn the stamp by 45° after every hammer blow.
7. Remove the tool take, and check whether the end of the link
pin is riveted securely.
8. Check whether the links can rotate freely around the pins.
If this is not achieved, the installed link should be removed
and replaced by a new one.

7.4.6

Replacing the Chain Slider

The chain slider is attached to the right-hand link fork side.
1. Unscrew the 2x oval flange head screws.
2. Remove the chain slider (2) from the swingarm.
3. Position a new chain slider and screw it tight.



7.4.7

Replacing the Pinion

1. Unscrew the screws of the pinion cover, remove the pinion
cover.
2. Rear wheel
3. Engage a gear.

4. Remove the rear wheel axle nut and the washers, remove
the chain adjuster, and push the rear wheel axle forward.
This will relieve the strain on the drive chain.
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Driving Chain

!

5. Unscrew the hexagon bolt (1), and remove the tensioning
pulley.
6. Pull the pinion gear (2) from the shaft, and remove the drive
chain (3).
7. Inspect the pinion and replace if necessary.
8. Place the drive chain (3) on the pinion gear (2), and fit the
pinion gear on the output shaft.
9. Position the tensioning pulley, and screw in the hexagon
bolt (1) with "medium-tight locking liquid" (80+5 Nm).
10. Insert the chain adjuster, and fasten the rear wheel axle
again (100+10 Nm).
11. Mount the pinion cover.
12. Adjust the chain slack. (see 7.4.4 "Adjusting the Chain
Slack")



Tightening torque:
Pinion hexagon nut:
Rear wheel axle nut:

80+5 Nm
100+10 Nm

Loctite 434

Inspection

1
2

Inspect the following components:
• Drive shaft,
• Threading,
• Shaft seal,
• Teeth of the pinion and chain plate:
- (1) and (2) worn,
- (3) OK.
When changing the pinion or chain wheel, a new chain should
also be used.

3
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General Principles

8

Electrical Installation

8.1

General Principles

WARNING!
Risk of an electric shock!
Disconnect the battery before working on any electrical component!
Do not put objects or any tools on the battery
In general, the following applies:
• Always disconnect the battery from the vehicle network before performing work on the electrical installations and fuel
supply:
- During disconnection, first disconnect the negative pole,
then the positive pole!
- During connection, first connect the positive pole, then the
negative pole!
• All connections must be clean with secure contacts.
• To test electrical components, reconnect the battery. Careful
work is required.
• Connect all leads as per circuit diagram (appendix).
• Use cable binders only to tie and not to pinch cables.
• Observe the cable routing.
• Install the cable with no chaffing points
• Always secure the fuel tank when it is folded up.
Note:
Only operate the vehicle with an intact, connected
battery.

8.2

Battery

DANGER!
Risk of acid burns during filling!
Always wear protective goggles and gloves when
working with battery acid.
Electrolyte (battery acid) is highly acidic. It must
never come into contact with eyes, skin or clothing!
Thoroughly rinse any acid splashes in an eye or on
the skin immediately using water, and see a doctor
immediately after!
Note:
Always follow the battery manufacturer’s instructions
when working with the battery.

Performance data:
Nominal voltage:
Nominal capacity:

12 V
12 Ah

The battery is located under the fuel tank.
Only use maintenance-free type 51214 (DIN) or YTX14-BS (JPN)
lead batteries.
The battery connections must be kept clean and preserved with
battery grease.
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Battery
8.2.1

Replacing the Battery

Removal


1.
2.
3.
4.
5.
6.
7.

Switch off the ignition
Remove the seats. (see 4.1 "Seats")
Swing up and secure the fuel tank.
Unscrew the cable from the negative pole.
Unscrew the cable from the positive pole.
Remove the retaining strap (1).
Lift out the battery (2).
Note:
Make certain that the battery terminals do not touch
the frame.

WARNING!
Risk of fire and explosion!
Keep the battery loading station ventilated!
Keep naked flames, burning ash or embers, or sparks
away from the battery.
Remove the battery from the motorcycle before
recharging. Store the battery safely!

Installation

WARNING!
Be certain to connect the poles correctly.
During installation, always connect the positive pole
first.
Incorrect polarity can destroy electronic components.
Note:
Install the cable with no kinks or chaffing points.
The battery connections must be clean with secure
contacts. Clean the connections with a brass brush
and apply battery grease.
Make certain that the battery rests securely.

1. Recharge the battery before installing if necessary,
2. Position the battery and fasten it with the retaining strap.
3. Screw the positive cable to the positive terminal from above.
Correctly install the red protective cap on the positive
terminal.
4. Screw the ground/earth cable to the negative pole from the
left in the direction of motion.
5. Fold down and secure fuel tank.
6. Mount the seats.
Note:
Always firmly tighten the connections to the poles.
Observe the cable harness routing in the battery area.
Prevent cable jamming when routing the cable for the
tank module.

Used batteries are salvageable assets and should be recycled.
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Fuses
8.2.2

Charging the Battery

WARNING!
Risk of explosion!
Smoking and naked lights are forbidden! Avoid
making sparks!
Ensure proper ventilation at the installation location!

DANGER!
Risk of destruction!
Charging the battery while installed and connected
can lead to the destruction of electronic components
and cause fires!
Disconnect and remove the battery before charging!
Note:
Take heed of information provided by the battery
manufacturer!
The battery’s performance and useful life will be
reduced unless it is put into operation and recharged
correctly.
The battery should be recharged when an off-load voltage of
<12.4 V (ignition lock off) is measured at the battery connections.
1. Remove the battery for recharging (see 8.2.1 "Replacing
the Battery").
2. Connect the charging cable with correct polarity.
3. Switch on the charger.
The charging current should be 1.2 A (= 10% of the nominal
capacity for maximum 10h) for normal charging.
Observe the specifications of the battery manufacturer!
4. Switch off charger, disconnect the charging cable.
At full capacity, the open-circuit voltage is > 12.8 V.
5. Install the battery (see 8.2.1 "Replacing the Battery").

8.3

Fuses

WARNING!
Fire hazard and risk of serious damage to electrical
components!
Never use a fuse with a higher current rating than that
specified. Never bridge the fuses. Disconnect the
battery!
Specified Fuses

MZ 1000S Repair Manual

Regulator

Blade-type fuse FK1 30A (green)

Engine

Blade-type fuse FK1 20A (yellow)

Headlight

Blade-type fuse FK1 15A (blue)

Fuel pump

Blade-type fuse FK1 7.5A (blue (brown)

Main fuse

Blade-type fuse FK1 15A (blue)

Instrument

Blade-type fuse FK1 5A (light-brown)
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Relays
Replacing fuses
The fuse and relay box (1) is located under the driver’s seat.
R E L A Y 4
3 0 A

2 0 A

1 5 A

R E G U L A T O R

E N G IN E

L IG H T S

7 .5 A

1 5 A

F U E L P U M P



R E L A Y 3

M A IN

R E L A Y 2
R E L A Y 1

5 A
IN S T R U M E N T

M Z

G M B H

If a fuse is blown:
1. Switch off the ignition
Wait approx. 5 seconds until the ECU (Electronic Control
Unit) has switched off.
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Push away the holder at the protective cap (1), and remove
the cap.
4. Use the fuse removal tool (included in the on-board tool kit)
to remove the defective fuse.
5. Use the fuse removal tool to insert a new fuse with the
correct amperage.
6. Put on the protective cap.
7. Clip on the battery, mount the fuel tank and seats.
If the fuse cartridges burn out again during the function test,
inspect the corresponding electrical components.
Note:
If the MIL indicator is permanently lit while the engine
is running, the possible fault can be determined after
connecting the diagnostic device to the diagnosis
plug (2). (see 9.4 "On Board diagnostics (OBD)
system")

8.4

Relays

8.4.1

Overview

The relays and the fuses are located in the fuse and relay box
under the driver’s seat.
(1)
(2)
(3)
(4)
(5)
(6)

Holder, right and left-hand
Protective cap
Daylight relay
Safety relay
Light relay
Power latch

Replacing the relays
1. Switch off the ignition
Wait approx. 5 seconds until the ECU (Electronic Control
Unit) has switched off.
2. Remove the seats, fold up the fuel tank, and disconnect the
battery.
3. Push away the holder (1) at the protective cap (2), and
remove the protective cap (2).
4. Pull out the corresponding relay.
5. Insert a new relay.
Only use the specified relays!
6. Put on the protective cap (2).
7. Clip on the battery, mount the fuel tank and seats.
8. Check the function.
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Relays
8.4.2

Daylight Relay

The daylight relay (3) is located in the fuse and relay box under
the driver’s seat.

Function
The ECU (Electronic Control Unit) will activate the daylight relay
as soon as the engine is running. This ensures that the light is
always on while the engine is running independently of the
handlebar controls position.
The light switch located at the combo-switch has no influence on
this relay function, and has a higher priority.

Change
(see 8.4.1 "Overview").

Daylight relay circuit diagram

Daylight relay circuit diagram
1 Fuse 3 (15A)
2 Light relay (LR)
3 Ignition lock
3a (15)
3b (57/58)
4 Right handlebar controls
5 Dipped beam
6 Parking light, right
7 Parking light, left
8 Instrument
9 Instrument lighting
10 Tail light
11 Fuse 5 (15A)
12 High beam switch
13 Headlight flasher
14 Headlight
15 ECU (Electronic Control Unit)
16 Daylight relay (TLR)
17 Power latch
18 Fuse 2 (20A)
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Symbol for nodes
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P2 Connector ECU grey
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Relays
8.4.3

Shut-off Relay

The shut-off relay (4) is located in the fuse and relay box under
the driver’s seat.

Function
The shut-off relay is connected to the operating voltage through
the engine stop button, and to "ground/earth" either through the
neutral gear switch (in neutral gear), or through the clutch lever
(pulled).
This will make the relay pick up, and switch the positive lead
trough to the starter button. This is the only way to start the
engine.

Change
(see 8.4.1 "Overview").

Wiring diagram

Shut-off relay circuit diagram

1
2
3
4
5
6
7
8
9
10
11
X10
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Shut-off relay
Clutch operator
Neutral gear switch
Engine stop button
Ignition lock
Fuse 5 (15A)
Fuse 4 (7.5A)
Starter button
Start repeating lock
Starter relay
Starter
Connector

rt
ge
lila
br
sw
bl
ro
gn
ws
gr

red
yellow
lila
brown
black
blue
pink
green
white
grey
Symbol for nodes
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Relays
8.4.4

Light Relay

The light relay (5) is located in the fuse and relay box under the
driver’s seat.

Function
The light is controlled via the light relay when it is turned on using
the switch (right handlebar controls).

Change
(see 8.4.1 "Overview").

Wiring diagram

Light relay circuit diagram
1 Fuse 3 (15A)
2 Light relay (LR)
3 Ignition lock
3a (15)
3b (57/58)
4 Right handlebar controls
5 Dipped beam
6 Parking light, right
7 Parking light, left
8 Instrument
9 Instrument lighting
10 Tail light
11 Fuse 5 (15A)
12 High beam switch
13 Headlight flasher
14 Headlight
15 ECU (Electronic Control Unit)
16 Daylight relay (TLR)
17 Power latch
18 Fuse 2 (20A)
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Symbol for nodes
P1 Connector ECU black
P2 Connector ECU grey

10/2004

165

Relays
8.4.5

Power Latch

The power latch (6, figure on the left) is located in the fuse and
relay box under the driver’s seat.

Function
The relay is activated when the ignition lock is turned on. When
turning off, the ECU (Electronic Control Unit) switches the relay
off with a delay to ensure the following functions:
• Write data to the ECU memory;
• Reference the position of the idle air control valve
• Run the radiator fan until the engine has cooled down sufficiently

Change
(see 8.4.1 "Overview").

Wiring diagram

Power latch circuit diagram
4 Fuses
5 Battery
9 Daylight relay
27 Power latch for control unit (ECU)
28 Control unit (ECU)
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Relays
8.4.6

Fuel Pump Relay

The fuel pump relay is attached on the rear wall of the splash
guard.

Function
The fuel pump relay is used to permanently switch the operating
voltage, or the positive potential via the engine stop button to the
fuel pump.

Change
1. Switch off the ignition
Wait for about 5 seconds until the ECU (Electronic Control
Unit) switches off.
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Unscrew the nut, pull off the relay,
4. Note the cable assignment.
The cable assignment is also shown in the circuit diagram.
5. Disconnect the terminals.
6. Replace relay.
7. Install in reverse order.
8. Perform function test.

Wiring diagram

Fuel pump relay circuit diagram
1 Fuel pump relay
2 Fuse 4 (7.5A)
3 Tank module
4 Management
5 Engine stop button
6 Ignition lock
7 Fuse 5 (15A)
8 Voltage divider
X1 Connector
X10 Connector
X13 Connector

rt
ge
lila
br
sw
bl
ro
gn
ws
gr
P1
P2

red
yellow
lila
brown
black
blue
pink
green
white
grey
Connector ECU black
Connector ECU grey
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Starter Relay

8.5

Starter Relay

The starter relay is located under the fuel tank. It is inserted in a
rubber support (2). The rubber support is plugged on two
brackets located at the frame, and it is part of starter relay
assembly.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Pull the rubber support with the relay (1) from the brackets.
4. Pull back the rubber caps from the cable terminals.
5. Unscrew the cable.
6. Pull the relay out of the rubber support if necessary.

Installation

DANGER!
Danger of short-circuits!
Install the cable with no chaffing points.
Install in reverse order.
Replace any defective rubber caps on the cables.

8.6

Headlight

DANGER!
Only use bulbs which meet the specified characteristic values.
Do not touch the light bulbs with bare hands. Use a
clean soft cloth for this!

In general
Always remove the fuses, or disconnect the negative lead from
the battery before starting any work on the electrical system.
The lighting/signal system includes:
• Headlight with parking light
• Tail light, brake light
• Direction indicators
• Indication lights in the instrument
• Horn.
Defective light bulbs may only be replaced with the specified
bulbs.
Tail light
Indicator light
Low beam headlight
Headlight, main beam
Parking light
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12V 21/5W P25-2
12V 10W R19/10
Light bulb HB 3, 60W
Light bulb HB 3, 60W
12V 5W W2,1x9,5d

MZ 1000S Repair Manual

Headlight
8.6.1

Replacing the Headlight

The left headlight is used as a dipped beam, and the right headlight as the main beam.
Both headlights are installed in the front paneling, and screwed
to the front frame in addition.
1 Front panelling
2 Mounting screw
3 PT KB 50x16 screw with washer
4 Wedge base bulb 12V/5W
5 Light bulbs, HB 3
6 Headlight cable, right or left
7 Foam rubber strips, short
8 Foam rubber strips, long

Removal
1. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
2. To remove the headlights, dismount the front paneling (1)
(8x fastening screws).
3. Pull the plug connectors of the headlight cables (6) from the
bulbs, and pull the sockets of both parking light bulbs out of
the headlight casing.
4. Remove the front paneling, and lay it down on a soft
surface.
5. Remove the headlight from the front paneling (3 screws PT
KB 50x16 per headlight).
6. Check the terminals and clean if necessary.

Installation
Install in reverse order.
Note:
Ensure the proper fit of the headlights, and the exact
routing of the cables.
Do not pinch any cable when installing the front
paneling.

WARNING!
Risk of glare!
Check the headlight setting after replacing, and readjust if necessary.
Tightening torque:
Screws PT KB 50x16
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Headlight
8.6.2

Changing High/Low Beam Light Bulbs

DANGER!
Danger of burning!
The bulb is very hot when used. Allow to cool down
before removal. Do not touch the glass parts of the
light bulb with bare fingers.
Carefully clean the light bulb glass with a clean, fibrefree rag and suitable solvent (e.g. spirit).
Note:
The terminals may tear off when removing the light
bulb from the cable.
Individual wires of the flexible cable must not be split!
A new headlight cable must be installed to remove the
fault in this case.
The headlight bulbs are freely accessible behind the front
paneling such that the headlights do not need to be removed.

!



The following description applies to both headlights.
1. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
2. Pull off the rubber cap (1).
3. Turn bulb and socket (2) anticlockwise and remove.
4. Pull the plug-in connector with the cable from the bulb.
5. Check the terminals and clean if necessary.
The ends of the cable must be clean and tightly clamped in.
6. Change the light bulb (HB 3 60W) with socket.
7. Plug the plug-in connector in again, insert the bulb at an
angle of 45°.
8. Turn the bulb clockwise until the socket catches.
9. Turn up the edge of the rubber cap and insert it into the slot.
The drain hole and cable inlet must face downwards.
10. Turn the rubber cap back again.
Check the headlight setting if the bulb cannot be turned without
problem. (see 8.6.3 "Adjust the Headlight")

Replacing the Bulb of the Parking Light

DANGER!
Damage to the headlights!
Always be sure that the parking light bulb is inserted
properly.
1. Grip the parking light bulb by the rubber (3) and pull it out.
2. Pull the parking light bulb out of the plug-in socket.
3. Insert a new parking light bulb (12V 5W W2,1x9,5d) into the
plug-in socket up to the limit stop.
4. Insert the plug-in socket with the lamp into the opening, and
push it in until the limit stop is reached.
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Headlight
8.6.3

Adjust the Headlight

WARNING!
Risk of accident!
Risk of glare by headlights which are set to high.
Check the setting also for a different spring preload
on the shock-absorbing leg, or for another load.
Special adjustment tools are available for adjusting the headlight.
If these devices are used, the manufacturer instructions must be
followed.

m

1 4 0 m m

5

Manual adjustment of the headlight:
1. Load the motorcycle with the weight it usually carries.
The spring preload on the shock-absorbing leg must correspond to this load.
Do not use the installation stand.

S c h e in w e r fe r m it te

h e ll - d u n k e l - G r
e n z e

2. Dimension of the lens center (1) for main beam or dipped
beam rear behind the light exit panel of the headlight calculated from ground level, and transmitted to the wall.
When the headlight is adjusted correctly, the light-darkborder of the luminous cone of the dipped headlight must
appear 140 mm (5.5 in) below the center point of the headlight marked on the wall.

3. Use the setting screws (3 - vertical positioning /
4 - horizontal positioning) to align the headlight to the mark.
Positioning is done against the fixed point (2).

44
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Turn Indicators

8.7

Turn Indicators

All four turn indicator lights are almost identical.
The difference between them is the location of the water run-off
notches at the indicator casings, and in the length of the connection cables.
The water run-off notch must always face downward when
installed so that water can flow away.
Perform the same work steps for all four turn indicator lights.

8.7.1

Changing light bulbs

DANGER!
Only use the specified light bulbs.
Do not touch the light bulbs with bare hands. Use a
clean soft cloth.
1. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
2. Unscrew the screw on the rear side.
3. Remove the light emission lens.
4. Pull it out somewhat and hold the reflector with the lamp.

5. Turn the bulb slightly to remove it.
6. Check the terminals and clean if necessary.
The ends of the cable must be clean and tightly clamped in.
7. Insert the new light bulb (12V 10W R19/10), turning slightly,
and check that it sits tightly.
8. Insert a reflector with bulb.
9. Reinstall the light exit panel.

8.7.2

Replacing the Turn Indicator Light Housing

The front turn indicator lights are mounted to the side panel, and
the rear turn indicator lights are fastened to the splash guard.
1. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
2. Remove the side panel. (see 4.3 "Paneling")
3. Remove the light emission lens.
4. Pull out the cable and remove the reflector.
5. Pull the cable out of the light housing through the indicator
lights.
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Tail Light
6. Unscrew the Allen screw, holding the nut in the panelling
still. Observe the washer.
Remove the nut, washer and housing.

7. The rear indicator light can be dismounted without removing
the side panel.
Note:
All turn indicator lights can also be unscrewed
completely with the cables, and be disassembled
afterwards.

Installation
Install in reverse order.
Tightening torque:
Screws

1.5+0.5 Nm

8.8

Tail Light

8.8.1

Replacing the Tail Light

The light bulb, type 12V 21/5W P25-2 (two-filament bulb), fulfils
the functions of tail light and brake light.

Replacing light bulbs
1. Switch off the ignition
2. Unscrew the 2x cutting screws (1), remove the light emission lens (2).
3. Replace the light bulb (3) (12V 21/5W P25-2) (bayonet
socket). The bulb can only be inserted in a single position.
4. Screw on the light emission lens.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Pull the connector from the lamp socket.
4. Remove any obstructive paneling elements.
5. Unscrew the 3 M6 self-tightening hexagon nuts (4) and
remove the washers.
6. Remove and inspect the rear light, and replace the bulb or
the entire rear light if necessary.
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Horn
Installation
1. Check the terminals and clean if necessary.
The ends of the cable must be clean and tightly clamped in.
2. Connect the cable:
- grey
= terminal 58
- brown
= terminal 31
- black
= terminal 54
3. Slide the tail light in the mounting screws.
4. Install locking nuts and washers.
Note:
Check the rubber bushings and sleeves in the splash
guard, and replace if necessary.
Install the cable with no chaffing points, Observe the
pin configuration.
5. Perform a function test.
Tightening torque:
Mounting nuts

8.8.2

4+1 Nm

Rear Reflector

Removal
1. Remove the tail light (1) (see 8.8.1 "Replacing the Tail
Light").
2. Loosen nuts (3), remove washers.
3. Pull out the rear reflector (2).

Installation
Install in reverse order.

Tightening torque:
Nuts (2):

8.9

4+1 Nm

Horn

The horn is attached to the front frame.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Remove the front panelling. (see 4.3.2 "Front Paneling")
4. Carefully remove the plug contact using a pliers.
5. Unscrew the machine screw (observe the spring lock
washer).
6. Remove horn.
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Installation
Install in reverse order.
Do no pinch any cables when installing the front paneling!
Tightening torque:
Machine screw:

8.10

8+1 Nm

Instrument

8.10.1 Speedometer, functional display
2

4

1

3

7
6

1 Not used
2 Neutral gear indicator
3 Malfunction indication lamp (MIL):
Ready indicator and malfunction indicator of the engine
management
4 Headlight control
5 Hazard flasher control
6 Left/right direction indicator
7 Speedometer
8 Tachometer
9 Selection/setting buttons
10 Multi-functional display
11 Hazard flasher button
12 Warning light "Oil pressure too low"
13 Warning light "Reserve"

8

5
1 5 0

2 1 0

1 8 0

2 4 0
2 7 0

1 2 0
9 0

3 0 0

k m /h
6 0
3 0

N

8
7

6

STO P

9

1 0
1 1

5
4

1 2
m in

3

1 1 0

2

7 3
4 3

9

k m

T o ta l T r ip

m i

x 1 0 0 0

1

1 1

1 0

-1

1 2

1 3

Multi-functional display

1

12

31

14

k m

m i

51

16

T o ta l T r ip

17 7

1
2
3
4
5
6
7
8

Selection/setting buttons
Segments of the coolant temperature indicator
Clock
Mileage recorder
Indications in kilometres
Indications in miles
Total kilometres
Day/trip indicator

18

DANGER!
Engine damage!
The segments (2) on the left of the multifunctional
display indicate the cooling fluid temperature.
The bars must not flash when the vehicle is running
(= critical temperature reached!).
Be sure that the cooling system is not overloaded!
Immediately shut down the engine when all bars are
flashing!
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Instrument
DANGER!
Engine damage!
Immediately shut down the engine when all bars are
flashing!
The oil pressure warning light should go off as soon
as the engine is running.
Coolant temperature indicator
The engine is hot enough when the second segment of the
coolant temperature indicator lights up. The normal operating
temperature lies between the third and sixth segments.

DANGER!
All segments are flashing when the permissible
cooling fluid temperature is exceeded.
Shut down the engine, check the cooling fluid level in
the reservoir, and top up cooling fluid if necessary!
MIL: Ready and ECU fault indicators
A defect analysis is required as soon as possible if the error
display is lit continuously while the engine is running.
• MIL: malfunction indication lamp
• ECU: Electronic control unit,
EMS control unit (electronic engine management)

Hazard flasher
You can only switch the hazard warning lights on or off when the
ignition is on.
They continue to run when the ignition is switched off and the
ignition key withdrawn.

WARNING!
Risk of accident!
Do not make any adjustment to the instrument while
driving!
Indicators
After the ignition has been switched on, the instrument carries out
a self-test. During this test, the speedometer and rev. counter
pointers swing to maximum. All segments of the multifunctional
display and all assigned lamps light up briefly. The setting
buttons are used to operate the multifunctional display:
• Setting the time (hours/minutes)
• Switching the indicator between total kilometres ridden (total) and day’s kilometres (trip)
• Reset the day’s kilometres
• Switching the indicator between kilometres and miles
The clock can only be set when the vehicle is stopped.
The following chart briefly describes how to operate the multifunctional display.
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Instrument

T im e

S w itc h in g

C o u n te r

T o ta l k ilo m e tr e s

1

1

P re s s b u tto n 1
fo r a lo n g e r tim e 2

2

B u tto n 2
H o u rs

1

2

P re s s b u tto n 2
fo r 5 s e c o n d s

P re s s b u tto n 2
fo r 5 s e c o n d s

2

R e s e t

1

P re s s b u tto n 1
b r ie fly

2

1

P re s s b u tto n 2
fo r a lo n g e r tim e

B u tto n 2
M in u te s

1

2

D a y 's k ilo m e t r e s

1

P re s s b u tto n 2
b r ie fly

2

1

P re s s b u tto n 1
o r 2 b r ie fly

1
2
T o ta l k ilo m e tr e s

1
1
2
2

P re s s b u tto n 1
o r 2 b r ie fly

2

P re s s b u tto n 1
o r 2 b r ie fly

Button 1: arrow up
Button 2: arrow down

Removal of the instrument

DANGER!
Risk of an electric shock!
Always disconnect the battery during work on the
electrical system!
To do so, swing up and secure the fuel tank!

2

2

1
2

1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Remove the front panelling with the headlight.
4. Unlock the plug-in connector of the cable (1), and pull it off
from the instrument.
5. Unscrew the 3x hexagon nuts (2) from the instrument
holder, remove the washers.

Inspection
Inspect following parts for damage, cracks ect.:
• cables
• rubber elements
• sockets

Installation
1. Reassemble in reverse order, observing the following
points:
• Before assembly, check the rubber elements and the flange
bushings for instrument fastening.
• Observe the mounting position for the flange bushings.
• Install washer and retaining nuts.
• Observe connector pin assignment, buzzer connection, instrument illumination, and cable routing.
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Ignition Steering Lock
2. Set the clock.
3. Perform function test.
Tightening torque:
Mounting nuts:

4+1 Nm

8.10.2 Instrument lighting
Instrument lighting wedge base bulbs (1)
5x W2.1*9.5 d 12V 1.2W.

Change
To replace the instrument lighting, remove the instrument.

1
1
1
1

1

1. Grip the plug-in socket (1) by the rubber and pull it out from
the instrument.
2. Pull the wedge base bulbs out of the plug-in socket.
3. Insert new wedge base bulbs into the plug-in socket.
4. Wet the plug-in socket with silicone spray, insert it into the
opening, and push it in to the limit stop.
5. Perform a function test.
6. Inspect the wedge base bulb and replace, if necessary.
Note:
A damaged cable needs to be replaced.

8.11

Ignition Steering Lock

Every ignition steering lock has a code number (4) used by MZ to
manufacture new keys.
If this code number is no longer available, providing the VIN
(Vehicle Identification Number), located on the right side of the
steering head pipe) will make it possible for MZ to create a new
key.

Lock maintenance
The ignition steering lock must be treated with a suitable care
agent, depending on the usage conditions.
Use suitable means to defrost a frozen lock before operation.
Otherwise the key may break off.

Removal
1. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
2. Dismount both handlebar halves.
3. Pull off the cables of the ignition steering lock from the cable
harness.
4. Slacken the locking screws at the top fork brace.
(see 4.12.1 "Fork Spars")
5. Remove the top fork brace by undoing the nut for the
steering tube.
6. Unscrew 2x screws, remove the switch from the ignition
steering lock.
178

10/2004

MZ 1000S Repair Manual

Ignition coils
7.
8.
9.
10.

Mark the centres of the break-off screws (1).
Drill out the break-off screws using a M8 drill (2).
Remove the ignition lock.
Heat up the stalk for the screws in the fork bridge to
approx. 80°C to liquefy the screw locking agent.
11. Remove the remaining thread pieces with a pliers.

Installation
1. Rethread both M8 thread pieces
.

Note:
If the threading pieces are not rethreaded, the screws
may break off before the ignition lock is firmly in place.
Then the work must be performed again.
2. Clean the threads.
3. Apply the screw locking agent at ”medium tightness”
(Loctite 243) to the new break-off screws.
4. Screw on the lock.
Screw in break-off screws the until the screw head breaks
off.
5. Place the switch on the ignition lock and screw it on.
The locking pins must fit exactly into the lock.
6. Mount the top fork bridge, tighten the locking screws.
7. Plug in the cables of the ignition steering lock to the cable
harness. Observe the cable routing!
8. Mount the handlebar half.
9. Function test:
• Electrical installation
• Front wheel braking function and clutch
• Ignition switch
• Locking of the locking mechanism of the ignition steering
switch.
• Easy motion of the steering

8.12

Ignition coils

Removal
1. Switch off the ignition
2. Remove the seats and tilt the fuel tank upward and secure,
remove the air box.
3. Unscrew the 2x screws (1) of the ignition coil bracket (2),
remove the cable clamp (4).
4. Separate the ignition coil connections (5) from the ignition
coil (3).
5. Remove the ignition coils from the cylinder head.

!
#

"


#

Note:
Mark the ignition coils according to the cylinder in
which they were installed, e.g., "1" = Cylinder "1"
(control chain side).

!

Inspection
Measure the coil resistance.
• Primary coil resistance: 0.6 Ω at 20 °C.
• Secondary coil resistance: 10 kΩ at 20 °C.
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Spark Plugs
Installation
1. Push the ignition coils to the spark plugs (observe the
marking!).
2. Push down both ignition coils at a time using the ignition coil
holder, and tighten the screws.
3. Fit the cable and cable clamp.
4. Install the air box.
5. Clip on the battery, mount the fuel tank and seats.

8.13

Spark Plugs

Type:

Bosch FR 6 DTC

Spark plug air gap:

preset

M Connection nut
D Gasket

M

The spark plug condition influences the:
• Ease of starting
• idling behaviour
• acceleration
• fuel consumption

D

WARNING!
Risk of burns and danger from the high voltage!
Do not touch the spark plugs while the engine is still
running or hot.

Replacing Spark Plugs

!
#

"


#
!

1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Remove the air box. (see 4.9.2 "Replacing Air Box")
4. Dismount the ignition coil bracket (2) and ignition coils (3)
(see 8.12 "Ignition coils").
5. Unscrew the spark plug using the spark plug spanner (with
rubber insert) and a reversible screw driver.
6. Clean, inspect the spark plug (see "Inspection"), replace if
necessary.
7. Clean the gasket (D) and unscrew the connection nut (M)
before installing the spark plug.
8. Screw in the spark plug (18+2 Nm), or manually screw in the
spark plugs until they are seated, and:
- For a new spark plug: turn about another 90°
- For a used spark plug: turn about another 30°.
9. Fit the ignition coils, cable clamp and ignition coil bracket.
10. Installing the Air Box
11. Clip on the battery, mount the fuel tank and seats.
Tightening torque:
Spark plugs:
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Voltage Divider
Inspection
1. Check the electrodes. Replace the spark plug when the
electrodes are defective or corroded.
2. Clean the combustion residue from the electrodes using a
brass wire brush.
The electrodes must show no visible signs of burning out.
The insulator foot must be whitish gray to brown.
3. Measure the electrodes to centre electrode air gap.
The gap must be 0.7 mm.
Do not bend! Replace spark plugs whenever they are worn!
Colour of the
Electrode

Possible Causes/Faults

whitish gray to brown

normal settings

black

air-fuel mixture too rich

light grey

air-fuel mixture too lean

oily/wet

Spark plug misfiring or poor seal on
the piston rings

8.14

Voltage Divider

The voltage divider (3) is attached on the rear wall of the splash
guard.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the negative pole on the battery.
3. Unscrew oval flange head screw (1).
Hold up the nut (2) at the voltage divider (3), and observe
the washer.
4. Disconnect the voltage divider connector from the cable
harness.
5. Remove voltage divider

Inspection
Resistance:

PIN 1/2: 56 Ω ± 5%
PIN 1/3: 300 kΩ

Installation
Install in reverse order.
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Cables/Cable Harnesses

8.15

Cables/Cable Harnesses

8.15.1 Chassis Cable Harness
The chassis cable harness is routed on the vehicle’s right-hand
side. For troubleshooting, proceed according to the chassis
circuit diagram.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Remove the front and side panel.
4. Remove the fuel tank. (see 4.2 "Fuel Tank")
5. Remove the cable binder on the front frame.
6. Open the clip which holds the cable harness at the righthand foot peg.
7. Open the reusable cable binders along the frame.
8. Remove all other cable binders used to fasten the cable
harness.
9. Disconnect the front plug-in connector:
• cable harness - left handlebar controls
• cable harness - right handlebar controls
• cable harness - right headlight
• cable harness - left headlight
• cable harness - instrument
• cable harness - left turn indicator
• cable harness - right turn indicator
• cable harness - ignition lock
• cable harness - instrument lighting
• cable harness - start repeating lock
• cable harness - horn
Note:
Note cable routing and cable fastening for assembly.

10. Disconnect the plug-in connector:
• cable harness - oil pressure switch
To do so, unlock the lock with a screwdriver.
• Chassis cable harness - engine cable harness
It is located under the shock-absorbing leg pipe. The
starter relay is also fastened to this pipe.
• cable harness - starter relay
• Pull the cables from the neutral gear switch using pliers,
Female disconnect 6,3
11. Disconnect the rear plug-in connector:
• cable harness - right and left-hand turn indicator
• cable harness - regulator
• cable harness - rear brake light switch
• Remove the speed sensor connector
• Remove the tail light connector
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12. Dismount the fuse and relay box:
• Lift the locking plate at the left side of the fuse and relay
box.
• Slide the fuse and relay box to the left and remove it.
13. Safety precautions for brake system servicing
14. Pull out the front cable harness part up to the center of the
vehicle; pull out the rear cable harness part up to the center
of the vehicle.
15. Remove the cable harness

Installation
Install in reverse order.
Note:
Observe the following during assembly:
• The plug-in connectors must lock home
exactly, check the mating connector
• Route the cable harness as before removal.
• Do not pinch any cables when joining the plugin connectors of the two cable harnesses, and
when fastening using cable binders.

8.15.2 Engine Cable Harness
The engine cable harness is routed on the vehicle’s left-hand
side.
For troubleshooting proceed according to circuit diagram 4034.002

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Remove the fuel tank.
4. Remove the air box and side panel.
5. Remove the cable binder on the front frame.
6. Open the clip for the cable harness fastening at the left foot
peg.
7. Open the reusable cable binders at the frame.
8. Remove all other cable binders used to fasten the cable
harness.
9. Remove the plug-in connectors:
• cable harness - fans 1 and 2
• cable harness - ignition coil for cylinders 1 and 2
• cable harness - injection for cylinders 1 and 2
• cable harness - cooling water temperature sensor
• cable harness - throttle sensor (right on throttle neck
• cable harness - air temperature sensor
• cable harness - stepper motor
• cable harness - tank module
• cable harness - crankshaft sensor
• cable harness - tilt detection sensor
• cable harness - voltage divider
• cable harness - engine management 2x
10. Disconnect the plug-in connector:
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11.
12.
13.
14.
15.

• cable harness - side stand switch
• cable harness - chassis cable harness
Located under the shock-absorbing leg pipe. The starter
relay is also fastened at this pipe.
• cable harness - exhaust gas oxygen sensor
Pull the cables from the fuel pump relay using pliers (pushon receptacles 6.3 and 4.8).
Unscrew the earth/ground cable from the earth/ground point
on the left-hand frame side.
Pull out the front cable harness part up to the center of the
vehicle.
Pull out the rear cable harness part up to the center of the
vehicle.
Remove the cable harness completely.

Installation
Install in reverse order.
Note:
• The plug-in connectors should lock home exactly.
• Route the cable harness as it was before removal.
• Check the mating connector
• Do not touch the PINs of the tilt detection sensor!

8.15.3 Positive Cable
The positive cable connects the "Plus" battery terminal to the
starter relay.

Removal
1.
2.
3.
4.
5.
6.

Switch off the ignition
Remove the seats, fold up and secure the fuel tank.
Unscrew the ground cable from the battery.
Unscrew the positive cable from the battery.
Unscrew the positive cable on the starter relay.
Pull the positive cable of the cable harness out of the cover.

Installation
Install in reverse order.

DANGER!
Danger of short-circuits!
Do not pinch these cables during routing.

Note:
The caps on the positive terminal and on the starter
relay must be fixed exactly.
Install the positive cable to the "Plus" battery terminal,
and the negative cable laterally toward the motorcycle
center. (see 8.2.1 "Replacing the Battery")
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8.15.4 Frame Ground Cable
The frame earth/ground cable connects the battery earth/ground
point to the earth/ground point on the right-hand frame.

Removal
1.
2.
3.
4.
5.

Switch off the ignition
Remove the seats, fold up and secure the fuel tank.
Unscrew the ground cable from the battery.
Unscrew the positive cable from the battery.
Unscrew the earth/ground cable at the right-hand frame
earth/ground point.

Installation
Install in reverse order.
Note:
Observe the following during assembly:
• Cable routing
• Install with no chaffing points
• do not pull on the cables
• 2 earth/ground cables under the earth/ground
point at the right-hand frame, and cable
harness connection
• Do not forget the toothed lock washer

8.15.5 Engine Ground Cable
The engine earth/ground cable connects the earth/ground point
at the right-hand frame to the engine.

Removal
1.
2.
3.
4.
5.

Switch off the ignition
Remove the seats, fold up and secure the fuel tank.
Unscrew the ground cable from the battery.
Unscrew the positive cable from the battery.
Unscrew the earth/ground cable from the earth/ground point
at the right-hand frame.
6. Unscrew the earth/ground cable at the engine starter
fastening.

Installation
Install in reverse order.
Note:
Observe the following during assembly:
• Cable laying
• Install with no chaffing points
• Do not pull on the cable
• 2 earth/ground cable under the earth/ground
point at the frame and cable harness earth/
ground connection
• Do not forget the toothed lock washer
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Starter Motor
8.15.6 Starter Cable
The starter cable (1) connects the starter to the starter relay.
The nut (3) should always be held up at the starter when
unscrewing or screwing on.

Removal
1.
2.
3.
4.
5.

Switch off the ignition
Remove the seats, fold up and secure the fuel tank.
Unscrew the ground cable from the battery.
Unscrew the positive cable from the battery.
To do so, pull off the starter relay from the mount at the
frame, and unscrew the starter cable (1).
6. Unscrew the nut (2) while holding up the nut (3)!

Installation
Install in reverse order.
Note:
Observe the following points during assembly:
• Cable laying
• Do not pull on the cable
• Hold up the nut (3) at the starter
• Observe the toothed lock washer
• Fix the rubber cap exactly

8.16

Starter Motor

The starter motor is bolted to the engine block behind the
cylinder. Its drive sprocket meshes with a stepped gear in the
right-hand crankcase.
The starter motor is replaced as a single unit.

Inspection
A battery in good working condition is the prerequisite for the
following tests. To prevent damage to electrical components
(starter button, starter relay, supply), first test the voltage at the
starter cable terminals.
1. Connect the voltmeter in parallel to the unscrewed starter
cable (a) and to the earthing/grounding (b).
2. Press starter button.
Note:
During the measurements, please remember that
there is a start repeating lock. (see 8.18 "Start
Repeating Lock")

3. Measure voltage.
- The circuit is ok when a constant voltage is present at the
starter cable contacts (12 – 14 V) when the starter button
is pressed and when the starter does not turn. (The starter
relay function is carried out, but the starter does not turn
when the cable is connected).
- If the voltage fails, the starter motor is short-circuited, or
the battery is dead.
The starter needs to be replaced in both cases.
During troubleshooting, check for corrosion at the contacts of
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starter motor, starter relay, and battery, and take the corresponding action.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the negative pole on the battery.
3. Unscrew the starter cable (1) from the starter.
4. Tighten both screws (2).
Be careful with the toothed lock washer and eyelet.
5. Pull the starter straightly out of the crankcase.
Do not tilt.

Installation
Check teeth. Make certain that the terminals are in proper condition, protect against corrosion using an appropriate product.
Install in reverse order.

8.17

ECU

The ECU (Electronic Control Unit) is the electronic controller for
the engine management. It is located under the driver’s seat.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.

3. Pull off both plug-in connectors of the ECU.
(see 9.6.3 "ECU Connections")
4. Remove both screws.
5. Pull the ECU out forward.

Installation
Install in reverse order.
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ECU
8.17.1 Sensors
8.17.2 Intake Air Temperature Sensor
The intake air temperature sensor is located at the rear panel of
the airbox. This sensor measures the temperature of the intake
air, and transmits a signal to the electronic control unit (ECU).
(See also 9.2 "Description of the Engine Management System")

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.

3. Compress the sensor on the inlet side using a socket
wrench insert, size 6, and pull the sensor out of the retainer.
4. Press the cable out of the cable duct at the airbox.
5. Disconnect the plug-in connector from the sensor.

Installation
1.
2.
3.
4.
5.

Plug the connector to the sensor.
Push the sensor into the retainer until it locks home.
Push the cable into the cable guide again.
Fix the cable at the airbox cable holder.
Clip on the battery, mount the fuel tank and seats.

8.17.3 Tilt Detection Sensor
The tilt detection sensor (2) is located under the driver’s seat in
front of the ECU (1) to the right in the direction of travel. It sends
a signal to ECU in the event of a crash. The ECU will switch off
both fuel pump, and ignition.
When the upright position of the motorcycle is restored, turn off
the ignition switch, and turn in on again after approximately 3- 5
seconds to restore normal operating conditions.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Unscrew screws.
Be careful with the washers.
4. Unlock and remove the plug-in connector.
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Installation
Install in reverse order.

DANGER!
An electrostatic charge may destroy the sensor.
Never touch the PINs at the sensor.

8.17.4 Speed Sensor
The speed sensor (1) is located at the rear brake caliper adapter.
The ECU determines the gear engaged while driving by evaluating an electrical signal that is triggered by the screws of the
brake disk mounting. The ECU also drives the speedometer on
the basis of this signal.
Note:
To prevent it from damage, the speed sensor must be
removed every time before the rear wheel is removed.
Only use original screws to fasten the brake disk. No
sensor function is possible otherwise.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the negative pole on the battery.
3. Remove the plug (2) from the speed sensor.
4. Remove the oval flange head screw (3).
5. Pull out the speed sensor.

Installation
2

3

Note:
Only use original screws to fasten the brake disk.
No sensor function is possible otherwise.
Never install the sensor before the rear wheel is installed.

1. Insert the speed sensor into the brake caliper adapter.
2. The gap dimension between sensor and screws is between
0.3 and 3.0 mm (0.0118 and 0.118 in). It is not adjustable.
3. Screw in the oval flange head screw (3).
4. Spin the wheel to check. The sensor must not rub against
the screws at the brake disk.
5. Plug in the connector (2).
6. Clip on the battery, mount the fuel tank and seats.
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8.18

Start Repeating Lock

The start repeating lock is located at the cable harness under the
front paneling.

Function
The starter motor will be switched on with a delay when the
starter button is pressed. If the starter button is released during
the starting process, the engine can only be started again after a
waiting time of 2 seconds. This prevents the short-time rotation of
the engine after momentarily pressing the starter button. This
guarantees that the engine can coast down after every failed
starting process.

Removal
1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Remove the front panelling
4. Remove the cable binders used for cable fastening to the
front frame.
5. Pull the start repeating lock off the cable harness at the
plug-in connector.

Installation
1. Plug in the connector of the start repeating lock to the cable
harness.
2. Exactly route the cables at the front frame.
3. Fasten the cables using new cable binders.
4. Connect the battery, and perform a functional test.
5. Install the front paneling.
6. Return the fuel tank and seats.

8.19

Regulator

The regulator is located under the left-hand side panel.

Removal

2

2

1

1. Switch off the ignition
2. Remove the seats, fold up and secure the fuel tank, disconnect the battery.
3. Remove the left side panel. (see 4.3.6 "Side Panel")
4. Disconnect the plug-in connector (1).
5. Unscrew the nuts (2), and check for the existing washers.
6. Pull off the regulator.

Inspection
Let the engine run, and check the voltage values.
(see Technical Data)

Installation
Install in reverse order.
Be careful with the washers.
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8.20

Alternator

The alternator is located behind the right side engine cover.
The rotor is screwed to the crankshaft.
The stator (2) is screwed to the alternator cover.

Performance data
Rated power:

450 W

Coil resistance:

0.2 Ω ± 10% (between two coils)

Regulator:

14.5 V ± 0.5 V

Removal
1.
2.
3.
4.

2

Remove the alternator cover (see 10.8 "Alternator Cover").
Remove 1x screw and support plate (1).
Unscrew the 3x screws (2) for the stator.
Remove stator.

Inspection
Check all values relevant for the alternator (see Technical Data).

1

Installation
Install in reverse order.
(see 10.8 "Alternator Cover")
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9

Engine Management

9.1

Definition

The following concepts and abbreviations are used in this
section. Below, you will find short explanations for some
commonly used concepts and abbreviations.

EMS
Engine management system.

Air temperature
Temperature of the intake air into the airbox.

Intake air temperature sensor
Intake air temperature measurement in the Electronic Control
Unit (ECU) using the signal transmitted by the intake air temperature sensor.

TDC
Top Dead Center.

Air pressure
Atmospheric pressure at the air pressure sensor.

Vbatt
Voltage measured on the terminals of the electronic control unit
(ECU); battery voltage.

Calculated load
Real air volume flowing into the engine for every stroke, indicated
as a percentage of the maximum possible volume.

Water temperature
Coolant temperature at the cylinder head outlet.

Coolant temperature sensor
Coolant temperature measurement in the electronic control unit
(ECU), using the signal transmitted by the coolant temperature
sensor.

Radiator fan status
"On" or "Off" status of the cooling fan.

DTC
Diagnostic Trouble Code

ECU
Electronic Control Unit

Engine speed
Number of engine crankshaft revolutions per minute.

Freeze Frame Data
A data record stored at the time at which a diagnostic trouble
code (DTC) is registered.
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IACV
Idle Air Control valve

Idle reference
The target engine speed aimed at by the engine management.
During trouble-free motorcycle operation, this value should be
near to identical with the real idle speed.

Ignition lock status
"ON" or "OFF" position of ignition lock switch and/or engine stop
switch.

Injection time
Open period of an injector.

MIL
Ready indicator and Malfunction Indicator Lamp will light
according to a determined priority when a trouble code is
detected (DTCs).

Neutral status
"Neutral" or "Gear" transmission status.

Adaptive values
The EMS uses so-called adaptive values to allow for wear at
certain sensors, or for slight modifications during the vehicle’s
useful life. Parameters need to be reset to the basis factory
setting whenever a determined component part is replaced.

Tune
Data supply to control unit.

Sensor supply voltage
Controlled operating voltage for various sensors (5V nominal).

Short-circuit
Direct electrical connection.

Side stand status
Sidestand position (up/down).

Throttle position
Indicates the throttle opening angle as a percentage of the limit
of travel. The values displayed on the unit should be neither
100% for a fully opened position, nor 0% for a fully closed position. As a general rule, "completely open" should be in a range of
70%.

Driving speed
The motorcycle’s driven speed

Flashen/Download
Updating the software int into the control unit (Tune).
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9.2

Description of the Engine Management System

The MZ 1000S is equipped with an electronic engine management system. This engine management system controls both
ignition lock, and the fuel supply to the engine.
The electronic control unit (ECU) obtains information from
sensors located at the engine, the cooling system, and the air
intake. The ECU uses this information to calculate precise values
for ignition timing adjustment and fuel requirements for all engine
speeds and engine load conditions.
In addition, the system allows diagnosis. All freeze frame data
and the type of any fault occurrence are stored in the ECU
memory. This data can be read by an authorized MZ dealer
later on. This allows a precise determination and a quick repair of
any fault.

9.2.1
1

2

4

3

9
1 0

1 7

1 2

1 6

1 5
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Voltage divider, relay for fuel pump
ECU and tilt sensor
Fuses and relays
Intake air temperature sensor; left, intake pipe
Injectors
Stepper motor (IACV)
Throttle position sensor (TPS); right on throttle neck
Crankshaft position sensor
Neutral switch

7

8
1 1

1
2
3
4
5
6
7
8
9
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Location of the assemblies
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11
12
13
14
15
16
17

1 3

Clutch switch
Coolant temperature sensor
Fuel module
Diagnosis connector
Vehicle speed sensor
Sidestand switch
Exhaust gas oxygen sensor
Ignition coils
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9.2.2

System sensors

Voltage divider, relay for fuel pump (1)
The voltage divider (1) and the relay (2) for the fuel pump are
located under the pillion seat in the rear part of the splash guard.

ECU and tilt sensor (2)
The ECU (1) and the tilt sensor (2) are located under the driver’s
seat.
The tilt sensor (2) records the vehicle’s inclination in the event of
a crash, and transmits a signal to the ECU (1). The ECU will
deactivate both ignition lock and fuel supply when receiving this
signal.

Air pressure sensor
The air pressure sensor is located directly in the ECU.
This measurement is used to compute air density. Together with
other data, it allows the calculation of engine load. This information is used to adapt the amount of fuel injected to environmental
conditions.

Fuses and relays (3)
Fuses (1) and relays (2) are located under the driver’s seat.

Intake air temperature sensor (4)
The intake air temperature sensor (4) is located in the left side of
the airbox intake pipe.
Air density (and thus the amount of oxygen available to ignite the
fuel) varies according to temperature.
The variations of air temperature (and thus of air density) are
compensated by adjusting the amount of fuel injected to a quantity which ensures clean combustion and low emissions.
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TPS Throttle position sensor (7)
The throttle position sensors is located by the right-hand side of
the throttle neck throttle shaft.
It transmits a value at the fully closed position. All other opening
angles will be calculated on the basis of that value. This value is
used by the ECU to determine the fuel requirements for all throttle
positions.

Crankshaft position sensor (8)
The crankshaft position sensor is located in the alternator cover
(right-hand engine side).
The sensor detects the movement of a toothed wheel on the
alternator rotor. Crankshaft position can be computed from the
tooth pitch. The ECU uses crankshaft data to determine engine
speed and crankshaft position relative to injection timing and ignition point. Crankshaft position alone is not sufficient to determine
which cylinder is performing which stroke as every cylinders fires
once for every two crankshaft revolutions. The detection of every
stroke is ensured by the software. The vehicle has no camshaft
sensor.

Neutral switch (9)
The neutral switch is located in the crankcase on the right-hand
side behind the pinion cover.
It determines the neutral gear status, and it is part of a safety
circuit which prevents the motorcycle from being started while a
gear is engaged.
The ECU will interrupt ignition, and turn off the engine when a
gear is engaged while the side stand is down. The clutch operator
attached to the clutch lever is also integrated into this logic. The
vehicle can be started when the clutch is pulled while a gear is
engaged, and the engine is turned off.

Clutch (10)
The clutch position switch is located at the bottom of the clutch fitting
(left-hand handlebar half).
The clutch operator is an additional safeguard to allow starting
the engine when
- the side stand is down
- the clutch lever is pulled and
- a gear is engaged.
When the clutch lever is released, the ignition lock will be interrupted
by the ECU.
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Coolant temperature sensor (11)
The coolant temperature sensor is screwed in directly at the
cylinder head cooling water outlet.
Coolant temperature data is processed by the ECU to optimize
fuel supply at every engine temperature, and to calculate the fuel
required during hot starting and cold starting.

Diagnosis connector (13)
The diagnosis connector is located under the driver’s seat.
It is used to connect the diagnostic device, and read data from the
ECU.

Vehicle speed sensor (14)
The vehicle speed sensor is located at the rear brake caliper
adapter.
The ECU determines the gear engaged while driving by evaluating an electrical signal that is triggered by the screws of the
brake disk mounting. The ECU also drives the speedometer on
the basis of this signal.

Sidestand switch (15)
The side stand switch is located directly at the pivot point of the
side stand.
When the side stand is lowered, the engine will only run if it is put
into neutral gear, or if the clutch is pulled.

Exhaust gas oxygen sensor (16)
The exhaust gas oxygen sensor is located at the left-hand
exhaust pipe.
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9.2.3

Actuators

The ECU controls a number of electronically and electromechanically operated actuators, reacting to the signals received from
the sensors. The function and position of the actuators is
described below.

Injectors (5)
The fuel injectors are located within the throttle assembly.
The duration of every injection process (valve opening period) is
calculated by the ECU on the basis of the data obtained from the
various sensors.

IACV/Idle Air Control valve (6)
An idle air control valve is screwed to the bottom of the airbox.
The idle air control valve is located directly at the airbox. The
system consists of an air control valve with a stepper motor (2) in
a housing (1). The movement of the stepper motor is used to
adjust air admission by modifying the cross-section in the
housing. The stepper motor opens admission by a certain
amount to allow a controlled air volume into the lines which lead
to the intake system.
The system controls the following points:
- idling;
- air intake during deceleration;
- correction of the air-fuel ratio during operation at high altitudes;
- correction of the air-fuel ratio during cold and hot starting.
• Idling:
During idling, the stepper motor opens the idle air control
valve to ensure air supply to the engine although the throttles
are completely closed. The amount of valve opening is controlled by the ECU. Data obtained from the coolant temperature sensor, the air pressure sensor, etc. are used for this
purpose. The idle mixture is adjusted by allowing the admission of more or less air.
• Deceleration:
During deceleration, a small amount of air enters into the cylinders, and the idle air control valve introduces additional air
in order to maintain the normal mixture values. Incomplete
combustion may occur without this precaution, and cause
unburned fuel to accumulate in the exhaust system, leading
to possible misfiring during the next acceleration.
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• Altitude correction:
When the vehicle is used at higher altitudes, low air density
is compensated for by adjusting the amount of air injected
through the idle air control. Consequently, idle air control will
add more air to compensate for a lower oxygen content, e.g.,
at higher altitudes.
• Cold and hot starting:
Normally, the throttles are closed when the engine is started.
But under extremely cold conditions, the throttles may be
opened somewhat to assist in the starting process. Idle air
control regulates air admission during the starting process.

Fuel module (12)
The fuel module is located in the fuel tank.
The fuel pump is a component of the fuel module in the fuel tank.
The electrical pump feeds fuel at a constant pressure of approximately 3.5 bars through a pressure regulator to the fuel system
(returnless system). The pump is operating continuously while
the engine runs, and also when the ignition lock is switched on
briefly to build up the fuel admission pressure that is required for
starting.

Ignition coils (17)
The ignition coils are located directly on the spark plugs in the
spark plug shaft.
The ECU controls the coil’s charging time. The coils are switched
off by the ECU at the time of firing.

Power latch relays
The power latch relay (1) is located in the fuse box under the
seat.
The relay is activated when the ignition lock is turned on. When
turning off, the ECU switches the relay off with a delay to ensure
the following functions:
• Write data to the ECU memory;
• Reference the position of the idle air control valve;
• Run the radiator fan until the engine has cooled down sufficiently.
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Cooler fan
The radiator fans are installed behind the water cooler.
The ECU controls switching on and off for both fans. The ECU will
switch on the radiator fans when the coolant temperature
exceeds the temperature range in which the wind blast is sufficient for cooling. The ECU will switch off the radiator fans again
when the coolant temperature is low enough. If the engine is
turned off while the fan is running, the fan runs on until the
temperature has reached a sufficiently low value.
For battery protection, battery voltage is monitored during fan
run-on, and the fans are switched off if necessary.
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Circuit Diagram - EMS MC1000

9.3

Circuit Diagram - EMS MC1000

P1.. connector ECU black
P2.. connector ECU grey
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Table of references for EMS MC circuit diagram
German
Kombischalter rechts
MIL LAMP
Wassertemperatur
Tachometer
Leergang
Warnlampe "Reserve"
Drehzahlmesser

English
Right handlebar controls
MIL LAMP
Water temperature
Speedometer
Neutral
Warning light "Fuel reserve"
Rev counter

Legend for EMS MC circuit diagram
No.

Item

Code

Cable colour

1

Safety relay

sw

black

2

Clutch switch

bl

blue

3

Neutral switch

br

brown

4

Fuses

gn

green

5

Battery

gr

grey

6

Engine stop switch

or

orange

7

Ignition lock / Main lock

ro

pink

8

Instrument interface

rt

red

9

Daylight relay

lila

purple

10

Injectors (a/b: cylinder 1/2)

ws

white

11

Ignition coils (a/b:cylinder 1/2)

ge

yellow

12

Fans

13

Fuel module

14

IACV/Idle Air Control valve

15

Diagnosis connector

16

Ground frame point

17

Throttle position sensor

18

Tilt sensor

19

Intake air temperature sensor

20

Coolant temperature sensor

21

Voltage divider

22

Exhaust gas oxygen sensor

23

Relay for fuel pump

24

Crankshaft position sensor

25

Sidestand switch

26

Vehicle speed sensor

27

Power latch relay for control unit (ECU)

28

Control unit (ECU)
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9.4

On Board diagnostics (OBD) system

The engine management has a diagnostic connection which
enables a maintenance engineer to connect an MZ service unit,
and read the data stored in the ECU. Extensive information on
the unit’s function, and on how to evaluate the results is given in
another part of this section. The unit is plugged in directly to the
diagnostic connector located under the seat.
The "FR2000" unit allows the following:
• Read the fault memory and the operating data related to the
system’s sensors and actuators;
• Test various functions on the vehicle;
• Download modified data to the (ECU).
Available operating data and integrated functions are described
below.

9.4.1

Fault diagnostic

The OBD system (On Board Diagnostics) in the control unit
includes two fault location stages. Every fault detected is
recorded, and a counter is activated. The counter registers every
occurrence of a fault on cyclical basis.
When counting starts, the fault is detected but not confirmed. The
fault will only be confirmed when it is detected again, and when
counting reaches a preset value. When the fault is related to
emissions, or when it is a serious fault affecting engine performance, a trouble code (DTC) and "freeze frame data" is stored in
the ECU memory, while ready and fault indicator light permanently on the instrument although the engine is running.
After a confirmed fault, the engine’s warm-up cycles will be
counted according to a defined cycle. When the fault disappears,
the warm-up phase counter will switch out the ready and error
indicators at a preset fault value, and delete both the trouble code
(DTC) and the "freeze frame data" from the ECU memory when
another (higher) number is reached.
A single warm-up phase is considered completed when the
following criteria are met:
• The coolant temperature has reached 72 °C (162 °F) or
more;
• The coolant temperature has risen by 23 °C (73 °F) or more
from the starting temperature when 72 °C (162 °F) are
reached;
• A controlled power down procedure must have been completed.
Note:
Ready and fault indicators remain on after fault
correction until a sufficient number of fault-free warmup cycles have been completed. Ready and fault indicators will go off immediately when the corresponding
trouble code is deleted from the ECU memory, using
the diagnostic tool.
In some cases, engine management will switch to an
"emergency mode" when a fault is detected. In this
mode, the engine will keep running although performance and economy may be affected.

200

10/2004

MZ 1000S Repair Manual

On Board diagnostics (OBD) system
9.4.2

Diagnostic Scantool FR 2000

The following section describes the information you can read
from the ECU memory, and the settings you can make using the
diagnostic handheld tool.
The tables indicate:
• The tests enabled by the systems;
• The information you can read using the MZ diagnostic tool.
Extensive information on how to use the unit and evaluate the
data are given further below.
The MZ diagnostic unit shows the vehicle’s current operating
data (even when the engine is running.) This function also allows one
to query the status of different sensors and actuators.
You can use the following menus and the corresponding parameters.
Note:
The values given in the table are sample values.

Operating values
ENG. SPEED
AIR TEMP.
WATER TEMP.
ATM. PRESS.
BATT. VOLTAGE
THROTTLE POS.
VEH. SPEED
CALCULATED LOAD
IGN. LOCK
FAN
SIDE STAND
NEUTRAL

1480 RPM
22°C
23°C
0,995 BAR
14.7V
37%
100 KM/H
60%
ON
OFF
UP
G

ENGINE SPEED RPM
INTAKE AIR TEMPERATURE -40...215 ° C
COOLANT TEMPERATURE -40...215 ° C
ATMOSPHERIC PRESSURE
BATTERY VOLTAGE 12...15 VOLTS
CORRECTED THROTTLE POSITION 0...100%
VEHICLE SPEED
CALCULATED ENGINE LOAD
STATUS IGNITION LOCK ON/OFF
STATUS COOLING FAN ON/OFF
STATUS SIDE STAND UP/DOWN
STATUS NEUTRAL GEAR
G = GEAR
N = NEUTRAL/CLUTCH

Sensors diagnosis
BATT VOLTAGE
SENSOR REF.
AIR TEMP. SENS.
AIR TEMP.
WATERTEMP.SENS.
WATER TEMP.
THROTTLE VOLT.
OXYGEN SENS.

MZ 1000S Repair Manual

14.7V
4.94V
2.7V
22,0°C
2,7V
23,0°C
1.43V
1,25V

BATTERY VOLTAGE 12...15 VOLTS
SENSOR SUPPLY VOLTAGE 5 V ± 0.25 V
AIR TEMPERATURE SENSOR VOLTAGE 0...5 VOLTS
AIR TEMPERATURE -40...215 ° C
COOLANT TEMPERATURE SENSOR VOLTAGE 0...5 VOLTS
COOLANT TEMPERATURE -40...215 ° C
OUTPUT VOLTAGE THROTTLE POSITION SENSOR
0...5 VOLTS
OXYGEN SENSOR OUTPUT VOLTAGE 0...1.25 VOLTS
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Idle speed parameter
ENG. SPEED
IDLE REF.
IACV POS.

1480RPM
1450RPM
38

IACV ADAPT.POS.
THROTTLE POS.
C T P
NEUTRAL

3
15%
7%
G

ENGINE SPEED RPM
IDLE REFERENCE SPEED
IDLE AIR CONTROL VALVE/STEPPER
MOTOR POSITION 0...255 STEPS
IDLE AIR CONTROL VALVE
ADAPTIVE STEPPER MOTOR POSITION
CORRECTED THROTTLE POSITION
CLOSED THROTTLE POSITION
STATUS NEUTRAL GEAR
G = GEAR
N = NEUTRAL/CLUTCH

Adaptive value
THROTTLE POS.
C T P
IACV POS.

15%
7%
38

IACV ADAPT.POS.
L T F T
LAMBDA CORR.

202

%

CORRECTED THROTTLE POSITION
CLOSED THROTTLE POSITION
IDLE AIR CONTROL VALVE/STEPPER
MOTOR POSITION 0...255 STEPS
IDLE AIR CONTROL VALVE; ADAPTIVE STEPPER MOTOR
POSITION
LONG TERM FUEL TRIM
LAMBDA CORRECTION
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Engine parameters
ENG. SPEED
BATT. VOLTAGE
THROTTLE POS.
ATM PRESSURE
WATER TEMP.
AIR TEMP.
FUEL SYSTEM STATUS
UNCONTROLLED CIRCUIT

1480RPM
14,7V
15%
0,995BAR
23°C
22°C

ENGINE SPEED RPM
BATTERY VOLTAGE 12...15 V
CORRECTED THROTTLE POSITION
ATMOSPHERIC PRESSURE
COOLANT TEMPERATURE -40...215 °C
AIR TEMPERATURE
-40...215 °C

STATUS FUEL SYSTEM/CONDITIONS OXYGEN SENSOR
EMISSION CONTROL NOT OK
CONTROLLED CIRCUIT
STATUS FUEL SYSTEM/OXYGEN SENSOR EMISSION CONTROL
UNCONTROLLED DRIVE COND.
STATUS FUEL SYSTEM/NO OXYGEN SENSOR EMISSION
CONTROL CAUSED BY DRIVING CONDITIONS
UNCONTROLLED FAULT
STATUS FUEL SYSTEM/NO OXYGEN SENSOR EMISSION
CONTROL DUE TO ERROR
ENGINE STOPPED STATUS FUEL SYSTEM/ENGINE STOPPED
LAMBDA CORR.
2.0%
LAMBDA CORRECTION
INJ. TIME 1
0,00MS
INJECTOR PULSE TIME CYLINDER 1
INJ. TIME 2
0,00MS
INJECTOR PULSE TIME CYLINDER 2
DWELLTIME 1
0,0MS
TARGET DWELL TIME IGNITION COIL 1
DWELLTIME 2
0,0MS
TARGET DWELL TIME IGNITION COIL 2
IGNITION 1
30°
IGNITION ADVANCE;CRANKSHAFT ANGLE BEFORE/AFTER
TDC
IGNITION 2
30°
IGNITION ADVANCE;CRANKSHAFT ANGLE BEFORE/AFTER
TDC
CALCULATED LOAD
100%
CALCULATED ENGINE LOAD
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9.4.3

Freeze Frame Data

Freeze frame data are stored in the ECU whenever a trouble
code (DTC) is stored (confirmed). The original freeze frame data
will be deleted automatically, and the data corresponding to the
last trouble code occurred will be logged at their place whenever
another serious trouble code is given later on.
A technician can call the freeze frame data corresponding to the
DTC with the highest priority to understand the engine’s condition
at the time at which the fault occurred. Available data include:
Freeze Frame data
CALCULATED LOAD
WATER TEMP.
IDLE MIXTURE
MIXTURE FOR 99% LOAD
ENG. SPEED
AIR TEMP.
PREINGNITION

100%
21°C
99%

RPM
20°C
-30°

FREEZE FRAME
FREEZE FRAME
FREEZE FRAME
IDLING
FREEZE FRAME
FREEZE FRAME
FREEZE FRAME
FREEZE FRAME
AFTER TDC
FREEZE FRAME
FREEZE FRAME
FREEZE FRAME
FREEZE FRAME

DATA, CALCULATED ENGINE LOAD
DATA, ENGINE COOLANT TEMPERATURE
DATA, MIXTURE SETTING DURING
DATA,
DATA,
DATA,
DATA,

MIXTURE SETTING UNDER LOAD
ENGINE SPEED RPM
INTAKE AIR TEMPERATURE
IGNITION POINT °CS BEFORE/

THROTTLE POS.
99%
DATA, CORRECTED THROTTLE POSITION
ATM PRESS.
0.995BAR
DATA, ATMOSPHERIC PRESSURE
VEH. SPEED
KM/H
DATA, VEHICLE SPEED
LAMBDA CORR.
%
DATA, LAMBDA CORRECTION
FUEL SYSTEM STATUS
UNCONTROLLED CIRCUIT FREEZE FRAME DATA, OXYGEN SENSOR EMISSION CONTROL CONDITIONS NOT OK
CONTROLLED CIRCUIT FREEZE FRAME DATA, OXYGEN SENSOR EMISSION CONTROL
UNCONTROLLED DRIVE COND. FREEZE FRAME DATA, NO OXYGEN SENSOR EMISSION
CONTROL DUE TO DRIVING CONDITIONS
UNCONTROLLED FAULT FREEZE FRAME DATA, NO OXYGEN SENSOR EMISSION
CONTROL DUE TO FAULT
ENGINE STOPPED FREEZE FRAME DATA, ENGINE STOPPED
OXYGEN SENSOR
1.25V
FREEZE FRAME DATA, OXYGEN SENSOR OUTPUT VOLTAGE
0...1,25 VOLT
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9.4.4

Functional tests

The diagnostic unit can be used to carry out a series of functional
tests on various engine management actuators. A visual inspection of component parts is required in some cases. This will be
stored whenever a fault occurs.
Available test functions include:
COOLING FAN
FUEL PUMP
INSTRUMENT

IACV/STEPPER MOTOR
PURGE VALVE
FUEL PRESSURE

COOLING FAN CHECK WORKING OF THE FAN
FUEL PUMP, SEE MANUAL
WARNING LIGHTS CONTROLLED BY THE EMS (MIL, FUEL
CHECK)
ENG. SPEED - 7500 RPM
TEMPERATURE - 100° C
SPEEDOMETER - 75 KM/H
IDLE AIR CONTROL VALVE
CHECK MOVING OF THE STEPPER MOTOR
PURGE VALVE CHECK MOVING OF THE VALVE
FUEL PUMP PRIMING TEST
STOP THE ENGINE

Note:
The purge valve is only included in the US-version
(50 states).

9.4.5

Basic settings

The MZ diagnostic unit enables you to adjust various basic
settings.
The EMS uses so-called adaptive values to allow for wear at
certain sensors, or for slight modifications during the vehicle’s
useful life. The parameters need to be reset to the basic factory
setting whenever a corresponding component part is replaced.
The following values can be set:
Set value

Influenced value

CLOSED THROTTLE POSITION

VOLTAGE VALUE FOR THE CLOSED THROTTLE THRESHOLD
VALUE

ADAPTIVE STEPPER POSITION

IACV/STEPPER POSITION

LONG-TERM FUEL TRIM
(LAMBDA WINDOW)

OXYGEN SENSOR EMISSION ADAPTATION
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9.4.6

Diagnostic Trouble codes (DTCs)

Diagnostic trouble codes (DTCs) are stored by the ECU system
whenever a confirmed fault occurs in the system.
DTCs are transmitted to the MZ diagnostic unit using four-digit
codes.
As mentioned before, the system counts the number of fault incidences before the fault indicator light is switched on and a trouble
code is stored.
The ECU records the disappearance of a fault in a similar way,
and switches the fault indicator off as soon as a sufficient number
of fault-free warm-up cycles have been completed. All diagnostic
trouble codes remain in the ECU memory up to that time. The
number of fault-free warm-up cycles required for the fault indicator light to go off is always smaller than the number required to
delete the DTC from the ECU memory. DTCs can be deleted
using the MZ diagnostic unit at any time. The DTC will be logged
in the ECU again and again unless the fault is corrected on the
vehicle.
The system stores the following fault codes:
DTC
P0335
P1335
P0505
P0201
P0202
P1201
P1202
P1205
P1206
P0105
P0122
P0123
P0444
P0445
P0351
P0352
P1351
P1352
P1355
P1356
P0117
P0118
P0112
P0113
P0230
P1231
P1232
P0500
P1560
P0562
P0563
206

Description
CRANKSHAFT SENSOR CIRCUIT MALFUNCTION
CRANKSHAFT SENSOR INCORRECT SEQUENCE PATTERN
IACV SYSTEM MALFUNCTION
INJECTOR 1 CIRCUIT MALFUNCTION
INJECTOR 2 CIRCUIT MALFUNCTION
INJECTOR 1 OPEN CIRCUIT/SHORT CIRCUIT TO GROUND
INJECTOR 2 OPEN CIRCUIT/SHORT CIRCUIT TO GROUND
INJECTOR 1 SHORT CIRCUIT TO VBATT/OVER TEMP
INJECTOR 2 SHORT CIRCUIT TO VBATT/OVER TEMP
BAROMETRIC PRESSURE SENSOR CIRCUIT MALFUNCTION
THROTTLE POSITION SENSOR LOW
THROTTLE POSITION SENSOR HIGH
PURGE VALVE OPEN CIRCUIT/SHORT CIRCUIT TO GROUND
PURGE VALVE SHORT CIRCUIT TO VBATT/OVER TEMP
IGNITION COIL 1 MALFUNCTION
IGNITION COIL 2 MALFUNCTION
IGNITION COIL 1 OPEN CIRCUIT/SHORT CIRCUIT TO GROUND
IGNITION COIL 2 OPEN CIRCUIT/SHORT CIRCUIT TO GROUND
IGNITION COIL 1 SHORT CIRCUIT TO VBATT/OVER TEMP
IGNITION COIL 2 SHORT CIRCUIT TO VBATT/OVER TEMP
ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT
ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT
INTAKE AIR TEMPERATURE TOO HIGH (INPUT TOO LOW)
INTAKE AIR TEMPERATURE TOO LOW (INPUT TOO HIGH)
FUEL PUMP FAULT
FUEL PUMP OPEN CIRCUIT/SHORT TO GROUND
FUEL PUMP SHORT TO VBATT
VEHICLE SPEED SENSOR MALFUNCTION
SENSOR SUPPLY VOLTAGE CIRCUIT FAULT
SYSTEM VOLTAGE LOW
SYSTEM VOLTAGE HIGH
10/2004
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DTC
P1601
P1602
P0132
P0135
P0170
P1172
P1171
P1178
P1179
P1552
P1553
P1116
P1117
P1386
P1387
P0462
P0463
P1611
P1612
P1621
P1622
P1501
P1502
P1564
P1565
P1631
P1632

Description
MIL OPEN CIRCUIT/SHORT TO GROUND
MIL SHORT TO VBATT
LAMBDA SENSOR SIGNAL TOO HIGH
LAMBDA SENSOR HEATER MALFUNCTION
LAMBDA FEEDBACK FUEL TRIM MALFUNCTION
LAMBDA FEEDBACK MAX ENLEANMENT
LAMBDA FEEDBACK MAX ENRICHMENT
LAMBDA FEEDBACK REACHED MAXIMUM AIR LEAKAGE ADAPTION
LAMBDA FEEDBACK REACHED MINIMUM AIR LEAKAGE ADAPTION
COOLING FAN OPEN CIRCUIT/SHORT CIRCUIT
COOLING FAN SHORT TO VBATT/OVER TEMP
COOLANT TEMPERATURE GAUGE OPEN CIRCUIT/SHORT CIRCUIT
COOLANT TEMPERATURE GAUGE SHORT TO VBATT/OVER TEMP
REV COUNTER OPEN CIRCUIT/SHORT CIRCUIT
REV COUNTER SHORT TO VBATT/OVER TEMP
FUEL SENSOR CIRCUIT LOW INPUT
FUEL SENSOR CIRCUIT HIGH INPUT
LOW FUEL INDICATOR LAMP OPEN CIRCUIT/SHORT CIRCUIT TO GROUND
LOW FUEL INDICATOR LAMP SHORT TO VBATT
FUEL GAUGE OPEN CIRCUIT/SHORT CIRCUIT TO GROUND
FUEL GAUGE SHORT TO VBATT
SPEEDOMETER DRIVER OPEN CIRCUIT/SHORT TO GROUND
SPEEDOMETER DRIVER SHORT TO VBATT/OVER TEMP
TILT SWITCH OPEN CIRCUIT FAULT
TILT SWITCH SHORT CIRCUIT TO VBATT
DAYLIGHT-RELAY OPEN CIRCUIT/SHORT TO GROUND
DAYLIGHT-RELAY SHORT TO VBATT /OVER TEMP
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9.4.7

Identification

This function enables you to read certain vehicle manufacturing
data in addition to the control unit’s (ECU’s) identification
number.
Available parameters include:
VIN XXXXXXXXXXXXXXXXX
MZ ECU PARTS NO
XXXXXXXX
ECU PARTS NO XXXXXXXXXXXX
ECU SERIAL NO XXXXXXXXXXXX
TUNE VERSION
XXXXXXXXXXX
CALIBRATION VERSION
XXXXXXXXXXXX

VEHICLE IDENTIFICATION NUMBER
ECU INTERNAL MZ PART NUMBER
ECU PRODUCERS PART NUMBER
ECU SERIAL NUMBER
TUNE VERSION IN THE ECU
CALIBRATION VERSION IN THE ECU

9.4.8

Operation of the diagnostic unit

The diagnostic unit consists of the following components:
1
2
3
4
5
6
7

*
?

Memory card
Screen
Return key
up arrow key
down arrow key
ENTER key
Help key

The memory card (1) contains all information required for the
technician to use various methods for the following purposes:
• Diagnose faults;
• Read operating data
• Perform inspections/settings
The memory card can be taken out to be replaced or exchanged
against an updated card.
The display has 4 lines with 20 characters each. These characters
can be either letters or numbers, and are used to indicate motorspecific data to the user.
Note:
The "FR2000" diagnostic unit for MZ is an interface
unit which contains stored data from the control unit.
Display messages are received electronically by the
control unit. The "FR2000" is just a diagnostic unit
which enables a user to see these messages.
The unit does not store any faults or diagnostics from
a specific motorcycle. Such memory content is
contained only in the motorcycle’s ECU. All inspections are carried out while the ignition is switched on,
and while the engine stop switch is on.
.

208

10/2004

MZ 1000S Repair Manual

On Board diagnostics (OBD) system
Display symbols
One or more symbols may appear at the left edge of the display
as described in more detail below.
"Arrow up" and "Arrow down" symbols:
show that more lines are available for display either above or
below the current view. To display these lines, scroll the text
using either the "Arrow up" or "Arrow down" keys scroll the text
using either the "Arrow up" or "Arrow down" keys ( ) .
"Arrow right" symbol:
Shows the active current line.
"Help" icon: ?
Shows that additional help is available for the information shown
in the same line. Press the help key (?) to display this help.

9.4.9

Diagnosis keys

The Return key
In most cases, you can use the return key (
the last screen.

) to jump back to

Arrow up and arrow down keys
The "arrow up" and "arrow down" keys ( ) are needed to scroll
up or down to view additional lines (if available). These two keys
are also needed to enter dealer number and date.
The "arrow down" key ( ) is visible at the bottom line whenever
one or more text lines are available.
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Enter / confirm key (ENTER)
The "confirm key" ( ) is used to:
• Call the next screen, or
• To select and confirm the entry / action selected using the
arrow right icon.

The Help key
The help key can be used when the ? symbol is shown to display
additional information on the entry displayed on the same line to
the right. Press any key to return from the help screen to the diagnostic screen.

9.5

How to Use the "FR2000" for MZ

1. Stand the vehicle in a safe position, remove the seats.
The diagnosis connector is located under the driver’s seat.
2. Use the attached diagnostic cable to plug the "FR2000" into
the OBD2 connector at the vehicle.
The diagnostic unit starts an automatic self test. During this test,
the unit also checks whether the memory card is plugged in. If the
unit does not start, check electrical connections, fuses, and
battery.
3. The SELECT LANGUAGE screen will be displayed when
the unit is connected and initialized correctly. Use the keys
as described above to select the desired language.
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9.5.2

Selecting language

SPRACHE:

DEUTSCH

Use the ’up’ or ’down’ keys (
the language.

) to move the cursor, and select

LANGUAGE:

ENGLISH

The following languages are available:
Note:
German is selected by default. If you wish to use
another language, press the cursor to select your
language, and press to confirm. The language
selected will be used for the entire diagnostic session.
Press the confirm key ( ) to continue.

9.5.3
MZ GMBH
VEHICLE DIAGNOSIS
SOFTWARE VERSION
V X . X - X X / X X - X X

MZ vehicle diagnosis

The start screen appears on the screen, showing, among other
information, the version of your diagnostic software, and the software publication date.
Press the confirm key (

) to continue.

To return to the SELECT LANGUAGE message, press the return
button ( )
Note:
The designation of the diagnostic software has
nothing to do with the tune stored in the ECU.
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9.5.4
?

- CHECK IGNITION
SWITCH
- CHECK DIAGNOSIS
CONNECTION

Switching on ignition lock

1. Turn on the ignition lock.
2. Press the confirm key ( ).
During a short wait, the tool carries out certain functional
tests, and establishes communication to the control unit.
The CHECK DIAGNOSTIC CONNECTION message is
displayed when a problem with an adverse effect on the test is
detected, or when no communication can be established.
If this message is shown, check whether both ignition lock and
the engine stop switch are switched on.
The following causes may exist if ignition lock is already switched
on:
• Bad connections;
• detective ignition lock
• cable break
• defective ECU
• Battery discharged, etc.;
3. Correct the problem.
4. Press the return button (
5. Press the confirm key (

9.5.5

) to return to the start screen.
) again.

Service data

Dealer ID number
?

ENTER YOUR
MZ DEALER ID

This is the first of two screens which require data input by the
operator. The test cannot continue unless these data are entered.

BP5555555

Proceed as follows to enter the BP (Business Partner) identification number assigned by MZ:
1. The display shows the number '5555555' with the cursor
under the first digit.
2. Use the ’up’ or ’down’ keys ( ) to change this digit to the
first digit of your dealer code.
3. Press the confirm key (

)

The cursor will now move to the second digit. Use the same
procedure to enter the second digit of your dealer code.
4. Continue until all 7 digits of your dealer code are entered
completely.
Press the help key (?) to ask for more information.
Note:
The identification number is included in the dealer
documentation. Contact either MZ or your import
dealer if you do not know this number. When you
have entered a wrong digit, press the return key ( ),
and start again.
5. When all digits have been entered correctly, press the
confirm key ( ).
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Date

?

ENTER TODAY DATE

To enter the current date, use the ’up’ and ’down’ keys (
described above.

) as

Press the help key (?) to ask for more information.
X X . X X . X X

Note:
You must enter all 6 digits (DD.MM.YY).
This means, e.g., that the 7th month should be
entered as ’07’. To enter the date, you should use a
day/month/year notation. You should always enter
the current date as this date will be compared with the
date stored in the ECU before. Accordingly, you can
only enter either the same date as the one stored in
the ECU, or a more later date. When a wrong date is
entered, press the return key ( ) to return to the
dealer number input. The tool will be blocked when
you enter a date which is older than the date stored
before.

INPUT DATE
NOT CORRECT

If this message appears, repeat the date input correctly. Contact
MZ if the problem persists.
When the input is complete, press the confirm key ( ) to start
the diagnosis on the vehicle, and display the main menu.
Note:
A message will be displayed at this point if any fault is
logged in the fault memory. Press the confirm key
( ) to enter the main menu.
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9.5.6
MAIN MENU
DIAGNOSIS
BASIC SETTINGS

Main menu

When this menu is displayed, you can select the following
submenus and the corresponding functions:

1. Diagnosis
•
•
•
•

Vehicle and ECU identification
Process the fault memory
Read current operating data
Carry out functional tests

2. Basic settings
• Set the adaptive values for long term fuel trim (LTFT), CTP,
IACV/idle air control valve

3. Download
• Flash the ECU using updated software (tune)

4. Exit
• Terminates the diagnostic session after another check of the
fault memory. A warning will be shown if there are still any
faults in the fault memory. But you can also cancel the diagnostic session by unplugging the diagnostic connector at any
time, and in any menu item (unless downloading is in
progress!).
Press the ’up’ or ’down’ keys ( ) to move the cursor next to the
desired item, and press the confirm key ( ) to select.

9.5.7
DIAGNOSIS
IDENTIFICATIONS
FAULT CODE MEMORY

Submenu diagnosis

This view shows the DIAGNOSIS menu.
Press the ’up’ or ’down’ keys ( ) to scroll the text until the horizontal arrow is positioned next to the desired function, and press
the confirm key ( ).
You can select among the following menu items:
• Identifications
• Fault code memory
• Actual parameters
• Function test
• Back
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Identifications
Under the IDENTIFICATIONS menu item, the following data will
be read from the ECU, and shown on the display:
VIN XXXXXXXXXXXXXXXXX
MZ ECU PARTS NO
XXXXXXXX
ECU PARTS NO XXXXXXXXXXXX
ECU SERIAL NO XXXXXXXXXXXX
TUNE VERSION
XXXXXXXXXXX
CALIBRATION VERSION
XXXXXXXXXXXX

VEHICLE IDENTIFICATION NUMBER
MZ ECU INTERAL MZ PART NUMBER
ECU PRODUCERS PART NUMBER
ECU SERIAL NUMBER
TUNE VERSION IN THE ECU
CALIBRATION VERSION IN THE ECU
Press the help key (?) to ask for more information.

STORED FAULT CODES

Fault code memory
The FAULT CODE MEMORY menu item lists any faults detected
and stored as DTC.

?

P 0 1 1 8 *
P 1 6 3 1

The NO FAULT IN FAULT CODE MEMORY message is
displayed if there is no fault, and you can press the confirm key
( ) to return to the main menu.
Use the help key to display information on every trouble code.
Examples for DTC: P0118
Help text:

ENGINE COOLANT
TEMPERATURE CIRCUIT HIGH INPUT

Press the confirm key (

) to continue.

Delete all faults after viewing them
(see next step) to avoid any repeat checks for faults already
removed.
Then, call the fault code memory again for any additional work.

Note:
An asterisk (*) shown next to a trouble code
indicates that a snapshot is available showing the
Freeze Frame Data stored when the trouble code
was recorded. This may be helpful during fault
diagnosis.
To access this information, press the confirm key
( ) to return to the FREEZE FRAME DATA
submenu.
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9.5.8
FAULT INFORMATIONS

Fault information

You can select among the following menu items:

FREEZE FRAME DATA
FREEZE FRAME DATA
DELETE FAULT CODES

Displays the freeze frame data which were stored when the fault
occurred

DELETE FAULT CODES
Calls a selection menu to delete all stored diagnostic trouble
codes.

BACK
Back to stored diagnostic trouble codes
Freeze frame data are stored in the ECU when a trouble code
(DTC) is logged (confirmed). The original trouble code data will
be deleted automatically, and the data corresponding to the last
trouble code occurred will be logged at their place whenever
another more serious trouble code is emitted later on.
A technician can call the freeze frame data corresponding to the
first DTC to understand the engine’s condition at the time at
which the fault occurred. The data available are written to the
diagnosis table.
Select FREEZE FRAME DATA to display this information on
screen to help in the diagnosis. Scroll the text up and down to
view all the data included.
You can press the help key to ask for additional information.
Note:
The FREEZE FRAME DATA menu item is only available for DTC which are marked with an asterisk (*).
As a general rule, all stored diagnostic trouble codes
will be deleted from the ECU memory whenever the
DTCs are deleted.
Any fault which has not been corrected on the vehicle
will be detected again and stored in the memory after
a short time.
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9.5.9

Actual parameters

The following submenus are available under the CURRENT
OPERATING DATA menu item in the DIAGNOSIS menu:

1. OPERATING VALUES
Contains general vehicle operating data.

2. SENSORS DIAGNOSIS
Contains data for sensor testing.

3. IDLE PARAMETERS
Contains parameters relevant for idle

4. ADAPTIVE VALUES
Contains operating data for adaptive values.

5. ENGINE PARAMETERS
Contains general engine operating data.
You can press the help key to ask for additional information on
every parameter.

9.5.10 Test functions
FUNCTION TEST

Select the FUNCTION TESTS menu item in the diagnosis
menu, and press the confirm key ( ).

COOLING FAN

The following test functions are available:
1. COOLING FAN
2. FUEL PUMP
3. INSTRUMENT
4. IACV/Stepper Motor
5. PURGE VALVE (ONLY IN THE USA, 50 STATES)
6. FUEL PRESSURE

FUEL PUMP

Fan test:
The fan will be actuated about 10 seconds.
Fuel pump test:
This test is used to check the pump function.
Instrument test:
The following indicators will be activated for 15 seconds:
• A 7500 rpm reading on the rev counter
• An 80 km/h (about 50 mph) reading on the speedometer
• Coolant temperature indicator 100 °C (212 °F)
• Fuel pilot lamp
• MIL light
Test of the idle air control valve (IACV):
The valve moves through all possible step positions until the
home position is reached at the end.
The signal will operate the valve several times.
Use a mechanic’s stethoscope on the fuel tank to hear and check
the valve’s movements.
Test of fuel pump admission pressure:
The fuel pump runs for a determined period of time to check
whether the admission pressure is sufficient. Use tool
8999250000 for inspection.
Any electrical fault during the test is logged by a trouble code in
the ECU.
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9.5.11 Function test (with the fan as an example)
?

COOLING FAN
START TEST

The screen shown now refers to the component to be tested:
Confirm to start the fan test. The screen shows a prompt asking
you to observe the fan.

BACK

COOLING FAN
TEST FINISHED
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The screen shown opposite will appear when the test is
completed successfully.
Press the confirm key (
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ACTUATOR

The screen shown opposite is displayed when a fault is detected.
Press the confirm key (

) to return to the functional test menu.

TEST FAILED

Note:
Some test functions will close automatically after a
short time. Other test functions allow intervention
or termination by the operator. A prompt will
appear on the screen to show this.

9.5.12 Selecting "Basic settings" from the MAIN
MENU
Setting adaptive values for long term fuel trim, CTP, IACV / idle
air control valve.
1. Press the ’up’ and ’down’ keys (
next to 'Basic Settings'.

) to position the cursor

2. Press the Confirm key ( ).
The "Basic settings" menu appears.

9.5.13 Basic settings
BASIC SETTINGS
LAMBDA WINDOW
THROTTLE POS. SENSOR
I A C V / STEPPER MOTOR

You can select among the following menu items:
1. LTFT (Long Term Fuel Trim)
2. Throttle Position Sensor
3. IACV / Stepper motor
Press the confirm key (
Use the return key (
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9.5.14 Setting
The adaptive values will be reset to the preset setpoint value
automatically by the tool. To do so, use the confirm key.

THROTTLE POS. SENSOR

The SETTING DONE message is displayed.

SET POSITION

Press the confirm key or the return key (
BASIC SETTINGS menu.

) to return to the

Note:
The adaptive values for the positions of the IACV/
idle air control valve, and for the LTFT will adapt
themselves automatically during the vehicle’s
running time.
The position of the throttles must be set to enable the detection
of the sensor value for a completely closed throttle. After setting
the value, you should have the vehicle run idle until the closed
throttle position is detected.
The process can be observed in the CURRENT OPERATING
DATA - ADAPTIVE VALUES menu.

The value for the throttle is at 0% when the engine is idling.

ADAPTIVE VALUE
?

THROTTLE POS.
CLOSED THROTTLE POS. 14

0%
7%

The value for the closed throttle position is counted back slowly
from the preset setpoint value until the position is detected.
The position has been detected when this value does not change
any longer.

Note:
The throttle position must be set every time after
replacing either the throttle body or the throttle
position sensor. Any failure to set this value may
lead to vehicle malfunctions.

9.5.15 Download
A completely new engine tune must be loaded to the control unit
(flash) when specifically instructed by MZ.
In this case, MZ will provide a completely new software for the
"FR2000" diagnostic unit, and this software will also include new
data for the control units. The update of the "FR2000" flash card
is described separately for every case.
To enter the downloading section, select the DOWNLOAD menu
item in the main menu.
The following screen is displayed:
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PLEASE WAIT
PREPARING
DOWNLOAD

NOT VALID
MODEL VARIANT

A check of the vehicle’s data is carried out in the ECU. A selection
menu appears for downloading the new data when all required
criteria are met (tune).

The screen shown opposite is shown if the vehicle data check
fails. This does not allow a flash of the control unit. Press the
return key ( ) to return to the main menu.
Please contact MZ if this screen is displayed.
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9.5.16 Download menu

TUNE XXXXX1

A list of the tunes available is shown in the download menu. The
relevant tune for you is indicated in a list which you have received
from MZ together with the "FR2000" software.

TUNE XXXXX2

Select the required tune using the cursor keys, and confirm.

DOWNLOAD A NEW TUNE

You can press the return key (
the main menu.

DOWNLOAD
TUNE XXXXXX
CONFIRM
CANCEL
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) to quit the menu, and return to

After having confirmed the selected tune, a screen will appear,
showing the imminent flash process. Check the tune again, and
confirm. You can select the Cancel menu item to return to the
download menu.
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Note:
The valve lashes must be adjusted if the measured
values are not within the specified range.

Valve clearance set values
Intake:
Exhaust:

0.12 - 0.2 mm
0.22 - 0.3 mm

Select the new bucket tappets that have to be fitted by comparing
the measured values with the reference data.

Adjusting valve clearance
Note:
Only adjust the valve clearance on a cooled engine
(approx. 20 °C).
The valve lash is set by using bucket tappets with different thicknesses.
The bucket tappets can be exchanged after the camshaft has
been removed. They can be removed either by hand or with a
magnet.
The bucket tappets in the individual set range in thickness from
2.700 mm to 3.575 mm in steps of 0.025 mm.
A statistical evaluation of the engine assembly gives the following
basic bucket tappet requirement:

Thickness
in mms

Item number

Thickness
in mms

Item number

3.000

90 17 367 300

3.125

90 17 367 312

3.025

90 17 367 302

3.150

90 17 367 315

3.050

90 17 367 305

3.175

90 17 367 317

3.075

90 17 367 307

3.200

90 17 367 320

3.100

90 17 367 310

The majority of the required valve lash settings should be able to
be made with these values.
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10.21.2 Removing Valves

A 4

E 4

A 3

E 3

A 2

If the valves are not exchanged, the arrangement in the cylinder
head should be marked on the valve cup, e. g.:
E1 first intake valve on the right, etc.
A1 first exhaust valve on the right, etc.

A 1

E 2

E 1

1. Remove the bucket tappet from the valves.
2. Mark the positions in which the valves were fitted for reassembly.

T O O L

T O O L

3. Press the spring plates and valve springs together with the
special valve spring tensioner tool and the adapter for valve
spring tensioner 8999257000.
4. Remove the valve collets (2 per valve).
5. Remove the upper valve spring plate and inner/outer valve
springs.

6. Remove the valve stem seal from the valve stem with the
ST "sleeve for valve stem seal 899924000".
7. Remove the lower valve spring plate.
8. Pull the valve down and out.
The valve stem guide and valve seat rings are not intended to be
replaced.

DANGER!
Possible engine damage!
The cylinder head seal surface may not be milled out.
Otherwise the pistons might beat against the valves
and sustain damage.
Valve lengths may never be shortened.
Clean the joint faces with an oil stone.
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10.21.3 Valves/Valve Stem Guide
DANGER!
Possible engine damage!
The valves may remain partially open if the valve lash
is incorrect. This reduces the output and the valves/
valve seats can burn.
The wear on the camshaft, valves, bucket tappets and valve
seats affects the valve lash. This wear manifests itself in a
change in the gap between the camshafts and the bucket
tappets, which leads to engine noises and uneven running.

10.21.4 Valve disk

(B) Valve seat width

ON
in mms

OFF
in mms

1.76 - 1.92

1.92 - 2.06

1.4

1.4

(C) Valve disk thickness
Outer diameter
Valve stem

5,468...5,482 5,461...5,475

inner diameter
valve stem guide

5,500...5,512 5,500...5,512

Valve stem - valve stem guide
clearance

0.018 - 0.044 0.025 - 0.051

Valve stem eccentricity:
ON and OFF
maximum permissible valve stem eccentricity: 0.01 mm
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Outer diameter:
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Clearance:
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Valve springs:
B

Free length of the
valve springs (B)
Valve spring tension
(ON and OFF)

inside

37.87 mm

outside

42.93 mm

inside

8.2 kg at a length of
33 mm

outside

19.4 kg at a length
of 36 mm

Checking valve seats
Check each seat surface visually for wear. The thickness of the
valve seat decreases with increasing wear. Replace valves which
are outside the tolerances or damaged.
Carbon deposits must be removed from the valve plate and valve
seat.
Inspect the valve seat for pits and wear.
Measure the valve seat width:
A

Valve seat width

Lateral runout of the valve
seat, wear limit

ON

1.3

OFF

1.2

ON/OFF

0.06 mm

Measurement procedure
The valve that corresponds to the given valve seat must be used
for the measurement process.
1. Apply touch-up paint to the valve plate.
2. Insert the valve into the cylinder head.
3. Press the valve against the valve seat with the valve stem
guide to receive an accurate result.
4. Measure the valve seat width.
The paint is worn off at all points where the valve plate and
valve seat surface come into contact.
If the valve seat is too wide, too narrow or not centred properly,
the valve seat must be reworked.

Fault Correction
(A): The valve seat is centred, but too wide.
Valve or valve seat ring worn out.
Replace the cylinder head!
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(B): The valve seat is centred, but too narrow.
Valve seat grinder set
Use

45° grinder

Goal
even valve seat
width of at least
1.2 mm

(C): Valve seat too narrow and near upper edge.
Valve or valve seat ring worn out.
Replace the cylinder head!

(D): Valve seat too narrow and near the lower valve plate edge.
Valve seat grinder set
Use

45° grinder

Goal
even valve seat
width of at least
1.2 mm

Condition (D) only occurs with the use/replacement of new
valves.

Regrinding
Grind the valve seat 45° with the specified valve seat grinder.
Always use the appropriate valve seat grinder.
1. Mount the valve grinder (1) and center in the valve guide.
2. Turn the valve seat grinder downward onto the valve seat
with even pressure (approx. 4 - 5 kg).
Avoid uneven grinding!

1

Grind the valve seats as follows:

1

d
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d:

Section

Valve seat grinder

1

45°

Intake:

maximum diameter 38.8 ± 0.01 mm

Exhaust: maximum diameter 30.8 ± 0.01 mm
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Fine Grinding
After the valve seat has been reworked and the valve replaced, if
necessary, the valve seat and the valve plate must be lapped in.

Note:
No valve lapping compound may come between the
valve stem and valve stem guide!
1.
2.
3.
4.

Apply some valve lapping compound to the valve disk.
Apply some molybdenum disulphate oil to the valve stem.
Insert the valve into the head.
With the help of a special tool, turn the valve until the valve
and valve seat are evenly ground.
To obtain the best grinding results, press the valve lightly
against the valve seat and repeatedly turn the tool 90° to
the left and right between the hands.
5. Repeat the procedure until optimal results are achieved.
6. Completely remove the valve lapping compound from the
valve disk and valve seat after completing the lapping
process.

Inspection
1. Apply touch-up paint to the valve plate.
2. Insert the valve into the cylinder head.
3. Press the valve against the valve seat with the valve stem
guide to receive an accurate valve seat measurement.
4. Measure the valve seat width again.
If the valve seat width does not correspond to the specified
value, regrind and fine grind the valve seat.

10.21.5 Installing Valves
Note:
Valve collets may not be installed with a magnetic
tool. The valve collets will become magnetised and
metallic residue will cling tightly.
Installation is performed with a tweezers or screw
driver and some grease.

T O O L

1. Remove any burrs on the collet groove.
2. Insert the valve spring seat.
3. Press a new valve stem seal onto the valve guide with the
other side of the special tool.
4. Completely wet the valve stems with molybdenum oil solution and insert the valves.

Note:
Ensure that the valve stem seals are not damaged
when inserting the valves.

DANGER!
Fit each spring and each valve back into its original
position as indicated by the markings.
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T O O L

5. Insert the outer/inner valve springs and the upper valve
spring plate.

6. Pre-tension the springs with the special tool, and clamp
both valve collets between the upper valve spring plate and
the slot in the valve stem.
7. Centre the valve spring and plate.

8. Install the bucket tappets according to the numbering.
9. Insert the camshaft and determine the valve clearance,
correct if necessary.
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Oil Sump, Oil Piping

10.22 Oil Sump, Oil Piping
1
2
3
4
5
6
7
8
9
10
11

Seal
Oil piping
Banjo bolt, DIN 7643-6-3 raw
Baffle plate
Screws, DIN 912-M6x12-8.8-mk
Oil pick-up tube
Eyelet
Machine screw, ISO 4762-M6x25-8.8-Deltatone
Oil sump
Oil drain plug
Machine screw for oil piping

Removal
1. Remove the side panel and engine spoiler.
(see 4.3 "Paneling")
2. Drain oil. (see 10.4.4 "Changing Engine Oil and Oil Filter")
3. Unscrew all M6x25 screws (8).
4. Remove oil pick-up tube (6).
5. Remove baffle plate (4).
6. Unscrew 2x Banjo bolts (3), machine screw and remove the
oil piping (2).

Installation
1. Screw the oil line (2) in with two hollow screws (3).
2. Screw the oil line on with a machine screw (11).

3
S S M

1 1
3
2
S S M

Tightening torque:
Banjo bolt
machine screws
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8+2 Nm

Loctite 243
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S S M

3.
4.
5.
6.
7.

Screw on a surge plate (7x M6x12).
Insert the oil pick-up tube and screw in place.
Position the oil sump seal.
Screw on the oil pan (18x M6x25).
Refill oil sump.
(see 10.4.4 "Changing Engine Oil and Oil Filter")

Tightening torque:
screws M6x12
oil drain plug

8+2 Nm
20+5 Nm

Loctite 243

10.23 Crankcase
10.23.1 Removal
1. Remove engine.
(see 10.6 "Removing the Engine from the Chassis")
2. Loosen the clutch cover, catch the oil and remove the cover.
3. Dismount the complete clutch. (see 10.13 "Clutch")
4. Insert a blocking device.
5. Loosen and remove the screw for the primary wheel.
6. Dismount the primary gear wheel.
7. Remove the gearshift lever shaft.
8. Remove the gear unit.
9. Push the clutch pin out of the output shaft.
10. Remove the ignition coil bracket and ignition coils.
11. Loosen and unscrew six valve cover screws stage by stage
in an alternating diagonal sequence, remove the valve
cover.
12. Remove spark plugs and mark them.
13. Carefully turn the crankshaft using a 19 mm socket in the
direction of engine rotation until the 90° mark ( oIo ) on the
intermediate gear with the V groove at the cylinder head,
and the 90° mark ( oIo ) of both camshaft gears point are
level to the sealing surface.

Note:
All the ( oIo ) markings are only return to this fitting
position again after every four turns of the crankshaft.
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14. Locate the camshaft gears with tracing punches
8999241000.
15. Unscrew the nuts of the bearing frame, and remove the
bearing frame.
Observe the O-rings of the ignition coil boreholes.
16. Remove camshafts.
Note:
The bearing frame is not available as a single spare
part.
The cylinder head needs to be replaced with the
bearing frame if damaged.

DANGER!
Possible engine failure!
Do not crank the engine any longer!
17. Remove the rotor. (see 10.9 "Rotor and Free Wheel")
18. Remove the curved washer.
19. Remove the disc spring with outer free wheel disk, free
wheel, step wheel and straight pin.
20. Remove the needle-roller bearing.
21. Open and remove the chain adjuster cap using a 5 mm
hexagon socket spanner.
22. Remove the chain adjuster, and move the piston opening
upwards to prevent the oil from flowing out.
23. Loosen the stud bolt (1). It locks the intermediate gear axle.
The closing plug (2) covers the boreholes for the chain lubrication nozzle located below.

1

2

24. Pull the intermediate gear axle out of the cylinder head
using an M6 screw.
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25. Lay the timing chain on the lug for the intermediate gear
axle.
26. Remove the camshaft intermediate gear.
27. Unscrew the flange bolt of the tension rail, and remove the
tension rail.
28. Allow the timing chain to slide downwards, and remove from
the engine casing.
29. Insert camshafts, lightly secure the bearing frame with two
nuts (securing the bucket tappets).
30. Dismount the starter.
31. Remove the ten M6 x 25 casing screws in an upward direction.
32. Screw on the engine holder.
33. Turn the engine upside down and ensure that it is standing
securely.
34. Unscrew the bearing block from the engine.
35. Remove oil sump, oil pick-up tube and baffle plate.
(see 10.22 "Oil Sump, Oil Piping")
36. Remove M6x25 housing screws.
37. Loosen and remove the M8x50 casing screws in a diagonal
sequence.
38. Loosen and dispose of the main bearing screws in a diagonal sequence.
39. Separate the casing halves.
40. Remove the crankshaft, differential gear shaft and pistons if
necessary.

10.23.2 Inspecting Parts
Inspection
Crankshaft:

2

Inspect the following parts for wear and damage:
• running surfaces of the connecting rod (1)
• running surfaces of the bearing (2)
• left- and right-hand teeth (3)

1
2
1

2

Check radial run-out: maximum clearance: 0.03 mm
Measure the axial clearance of the big end bearing: maximum
clearance: 0.5 mm

3

3
Balance shaft:
Inspect the bearing (1) and shaft (2) for wear and proper radial
run-out:
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10.24 Cylinders/Connecting rod/Pistons
10.24.1 Cylinders
Cylinder dimensions
Z y l. 1
a

Z y l. 2

The diameter of the cylinder hole (d) is measured at a distance of
(a) = 50 mm from the upper edge.

d

10.24.2 Connecting rod
The connecting rod can be removed after the engine has been
removed from the frame. To do this, the cylinder head must be
removed and the crankcase separated.

10.24.3 Connecting rods
1. Mark all connecting rod bearings so that parts that belong
together can be recognized.
2. Loosen and dispose of the connecting rod bolts.
3. Mark and remove the connecting rod bearing and the
connecting rod half couplings.
4. Mark and remove the connecting rod half couplings for the
connecting rod.
5. Push the connecting rod upwards through the cylinder liner.
Ensure that the connecting rod does not hit the engine
casing.

DANGER!
Old connecting rod bolts must not be used again!
6. Pull out the balance shaft.
7. The pistons, together with the connecting rod, are then
pushed out of the cylinder path and marked.
(e.g. cyl. "1"= chain shaft side)
8. Screw the lower connecting rod half coupling onto the
connecting rod again (a mix-up is not possible).
9. Remove crankshaft.
10. Pull out the balance shaft.
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10.24.4 Pistons
The pistons can be dismounted after the crankshaft has been
removed.

Removal
1. Remove the wire retaining ring with a pliers.

Note:
The removed wire retaining rings must not be reused.
Always install new rings.

2. Deburr the retaining ring groove and pin hole, if necessary.
The retaining ring groove must have sharp edges, otherwise secure seating of the wire retaining ring is not guaranteed.
3. Slide out the piston pin from the piston.
Do not drive out the piston pin with a hammer!
4. Detach the pistons from the connecting rod.

DANGER!
Possible damage to the pistons and consequential
damage to the cylinder liners!
Do not use force to remove the piston rings. That can
lead to damage and consequential damage during
assembly.
Inspection
Remove the combustion residue from the piston head using a
brass brush. Inspect the piston for cracks. Inspect the piston
running surface for any pressure marks, replace piston if necessary. Clean the piston ring grooves.
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Initial clearance of piston, pairing of piston and cylinder
Initial diametric clearance of piston = difference in size of cylinder
bore - external diameter of piston.
The fitting clearance between piston and cylinder is nominally
0.03 mm. It ranges from 0.027 mm to 0.047 mm according to the
possible pairing of piston and cylinder used.
0
0
4

4

0
4

0
4

Wear limit:

0.1 mm

Cylinders
Designation

Diameter

A

95.987 - 96.000 mm

B

96.001 - 96.013 mm

Pistons
Designation

Diameter D3

A

95.961 - 96.965 mm

AB

95.966 - 96.972 mm

B

95.973 - 95.979 mm

Pairing table
Pistons

Cylinders

A

A

AB

A

AB

B

B

B

Pistons/Piston pins
Measure the piston diameter 5 mm from the lower edge (D1).
Check the following values:
Set value

Wear limit

D2

Inner diameter of the pis- 22.004...22.009
ton pin hole

22.025

D3

Piston diameter

95.961...95.979

97.880

D4

Outer diameter of the
piston pins

21.995...22.000

21.985

The piston pins must be replaced if they have a blue discoloration, and the lubrication system must be checked.

Note:
The retaining ring may have caused a burr if the
piston pin is too tightly seated in the piston. Carefully
remove the burr.
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10.25 Piston Rings
Removal
Carefully remove piston rings from the piston with a piston ring
removal pliers.

Inspection
2

Deformed piston rings result in higher oil consumption, local
over-heating and early wear.
The running surfaces must be clean.
Piston ring grooves:

1

L

Measure the space (L) between the piston rings and the piston
ring grooves with a feeler gauge.
1. Slide every piston ring (1) approx. 20 mm into the
cylinder (2), at a right angle to the cylinder hole.
2. Measure the annular gap (L) with a feeler gauge.
If the gap size of one piston ring is outside of this tolerance, the
entire ring set must be replaced.

Piston ring joint

Set value
(mm)

Wear limit
(mm)

1. Ring

0,2...0,35

0.50

2. Ring

0,35...0,55

0.8

0,02...0,06

0.18

0,015...0,06

0.15

1,01...1,03

1.1

1,21...1,23

1.3

Oil wiping ring

2,01...2,03

2.1

1st ring

0,97...0,99

0.92

2nd ring

1,170...1,195

1.15

Piston ring clear- 1st ring
ance 2nd ring
piston ring groove
Width of the
1st ring
piston ring groove 2nd ring
Piston ring thickness

Installation
Note:
Piston rings are brittle and break easily.
Slide them on carefully, preferably using a typical
installation tool! The piston and piston rings must not
be damaged.
The gap of the piston rings must be positioned 120°
apart.

. A Exhaust end
E Intake end
1. Install the oil wiping ring (3) with spring and wire ring.
2. Install the tapered compression ring (2).
Install the tapered compression ring such that the „O“ designation faces upwards (toward the piston head/valves).
3. Install the rectangular ring (1).
The piston rings must sit loosely on the piston.

Installation
1. Clean and degrease the joint faces.
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Note:

2.
3.
4.

5.

1

Do not use cleaning fluids which attack the surface
coating of the casing.
Insert a differential gear shaft if necessary.
Fit the differential gear shaft, crankshaft and pistons if
necessary.
Insert the crankshaft.
Pull the connecting rod in the direction of the crankshaft.
Screw the lower connecting rod bearing onto the connecting
rod half couplings with new connecting rod bolts (60 Nm,
then turn through a further 45°).
Turn the crankshaft so that the marking on the crankshaft
(missing tooth) is in line with the casing separation joint and
points to the differential gear shaft.

2

6. Apply sealant (Loctite Flächendichtung 518) to the joint
faces (external contour) of the gearbox.

Note:
Do not apply excessive sealant.
Do not use any sealant which is not oil-resistant.

7. Place the gearbox on the crankcase.
In so doing, ensure that the 20x2.5 O-ring is inserted in the
crankcase.
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8. Apply oil to the thread and seating surface of the hexagon
head screws and the new main bearing screws, and screw
them in as shown in the diagram and tightening sequence
(table). Screw in M6x30 housing screw.
Note:
Do not use oil containing MoS2 or similar lubricants.

Tightening sequence
Stage 1

Tighten K1 to K6 with 30 Nm,
then, A1 to A5 with 15 Nm.

Stage 2

Tighten K1 to K6 with 45 Nm,
then, A1 to A5 with 30+5 Nm.

Stage 3

Tighten K1 to K6 by 90° +10°

9. Mount the complete gear unit.
(see 10.15.4 "Installing the transmission")
10. Mount the shift actuation. (see "Installation")
11. Mount the complete clutch.
(see 10.13.4 "Installing the Clutch")
12. Remove the fixing of the primary gear wheel.
13. Install the clutch cover with seal.
14. Put on and secure the gearshift lever.
15. Slide the sprocket spacer sleeve on the output shaft.
16. Remove the nut and Schnorr washers from the rear wheel
axle, remove the chain tensioner, remove the chain from the
chain wheel and slide the chain forwards.
17. Slip the pinion, with the chain fitted, onto the output shaft.
18. Apply "Loctite 272" to the screw of the drive pinion, and
mount the pinion under the shim of the conical spring
washer (90+5 Nm).
19. Place the chain on the chain plate.
20. Insert the chain tensioner, press the wheel forwards, and fix
the rear wheel axle again.
21. Mount the pinion cover.
22. Mount the paneling.
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Replacing Gear of Differential Gear Shaft/Spring and Spring Seatings

10.26 Replacing Gear of Differential Gear
Shaft/Spring and Spring Seatings
Removal
1
2

3

4

5

1. Place the motorcycle on the motorcycle stand, secure, and
completely dismount the lower fairing.
2. Remove the switch lever from the shaft.
3. Place a suitable vessel underneath, loosen the clutch cover,
catch any residual oil, and remove the cover.
4. Insert blocking device 8999249000 as a holding block.
5. Loosen the M8 nut (1) and dispose it.
6. Remove conical spring washer (3) and the oil pump gear
wheel (2).
7. Remove the retaining ring (4) from the balancing shaft.
8. Remove two conical spring washers and the oil pump drive
wheel (5).
9. Remove the shroud.
10. Remove the springs and spring seatings with the aid of
special pliers.
Ensure that the springs and spring seatings do not get lost.
11. Pull off the balance shaft gear.

Note:
Attention! Pay attention to the springs and spring
seatings.

Installation

12

2
3

4

1. Put the gear wheel on the differential gear shaft and
connect to the primary drive.
The markings must be on one line (casing separation joint):
• Point marking (1) on the differential gear shaft
• Casing separation joint (2)
• Point markings (3) on the gear wheels of the differential
gear shaft/ crankshaft
• Marking (4) on the crankshaft (missing tooth)
2. Insert the springs with the spring seatings with the water
pump pliers.
3. Put on the cover disk, the drive wheel of the oil pump, two
conical spring washers, and secure with a spring ring.

N E W

354

4. Put the gear wheel on the oil pump, put on the conical
spring washer, and tighten with a new nut (13+2 Nm).
Use locking retractor 8999249000 for this purpose.
5. Engage the 1st gear, place the seal and the clutch cover
and screw it on.
6. Put on and secure the gearshift lever.
7. Mount the paneling.
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10.27 Dismantling the Engine Casing
1. Remove engine.
(see 10.6 "Removing the Engine from the Chassis")
2. Loosen the clutch cover, catch the oil and remove the cover.
3. Dismount the complete clutch. (see 10.13 "Clutch")
4. Dismantle the primary drive wheel completely.
5. Take note of the spacer ring, it may remain on the clutch
shaft.
6. Remove the selector shaft and locking lever completely.
(see 10.14 "Shift Operation")
In so doing, take note of the small spacing washer.
7. Remove the gear unit. (see 10.15.1 "Removing the Transmission")
8. Push the clutch pin out of the output shaft.
9. Remove the ignition coil bracket and ignition coils.
10. Remove valve cap. (see 10.18 "Valve Cap")
11. Remove spark plugs and mark them.
12. Carefully turn the crankshaft using a 19 mm socket in the
direction of engine rotation until the 90° mark ( oIo ) on the
intermediate gear with the V groove at the cylinder head,
and the 90° mark ( oIo ) of both camshaft gears point are
level to the sealing surface.

Note:
All the ( oIo ) markings are only return to this fitting
position again after every four turns of the crankshaft.

13. Locate the camshaft gears with tracing punches
8999241000.
14. Unscrew the nuts of the bearing frame, and remove the
bearing frame.
Observe the O-rings of the ignition coil boreholes.
15. Remove camshafts.
Note:
The bearing frame is not available as a single spare
part.
The cylinder head needs to be replaced with the
bearing frame if damaged.

DANGER!
Possible engine failure!
Do not crank the engine any longer!
16. Remove the rotor. (see 10.9 "Rotor and Free Wheel")
17. Remove the curved washer.
18. Remove the disc spring with outer free wheel disk, free
wheel, step wheel and straight pin.
19. Remove the needle-roller bearing.
20. Open and remove the chain adjuster cap using a 5 mm
hexagon socket spanner.
21. Remove the chain adjuster, and move the piston opening
upwards to prevent the oil from flowing out.
MZ 1000S Repair Manual

10/2004

355

Dismantling the Engine Casing
22. Loosen the stud bolt (1). It locks the intermediate gear axle.
The closing plug (2) covers the boreholes for the chain lubrication nozzle located below.

1

2

23. Pull the intermediate gear axle out of the cylinder head
using an M6 screw.

24. Lay the timing chain on the lug for the intermediate gear
axle.
25. Remove the camshaft intermediate gear.
26. Unscrew the flange bolt of the tension rail, and remove the
tension rail.
27. Allow the timing chain to slide downwards, and remove from
the engine casing.
28. Insert camshafts, lightly secure the bearing frame with two
nuts (securing the bucket tappets).
29. Dismount the starter.
30. Remove the ten M6 x 25 casing screws in an upward direction.
31. Screw on the engine holder.
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32. Turn the engine upside down and ensure that it is standing
securely.
33. Unscrew the bearing block from the engine.
34. Remove oil sump. (see 10.22 "Oil Sump, Oil Piping")

35. Unscrew M6x25 housing screw.
36. Remove the oil pick-up tube and baffle plate.
37. Unscrew the M8x50 casing screws in a diagonal sequence,
and dispose of them.
38. Loosen and remove the main bearing screws in a diagonal
sequence.
39. Separate the casing halves.
40. Loosen and dispose of the connecting rod bolts.
41. Mark the connecting rod half couplings to the connecting
rod, and remove.
42. Remove the crankshaft, in doing so make sure that the
connecting rod does not hit the engine casing.
43. Pull out the balance shaft.
44. Push the piston, together with the connecting rod, out of the
cylinder path and mark them. (e.g. cyl. "1"= chain shaft
side).
45. Remove the piston pin retaining ring.
46. Only press the piston pins out sideways to the extent that
the connecting rod can be removed (no marking is necessary).
47. Screw the lower connecting rod bearing back onto the
connecting rod.
This prevents a mix up.
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10.27.1 Piston Cooling Oil Splash Nozzle
The oil splash nozzles are located on the underside of the
cylinder. At a specific oil pressure, a defined quantity of oil is
injected at a defined angle onto the bottom of the pistons in order
to cool them and thus guarantee that the engine functions optimally, especially under heavy loads.

Removal
The oil splash nozzles can be removed after the crankshaft has
been removed.
The oil splash nozzles are secured with "medium strength screw
glue", warm if necessary. Screw out of the engine casing.

Installation:
S S M

S S M

Install in reverse order.
Screw in the oil splash nozzles for piston cooling with "medium
strength screw glue" (10+2 Nm).

10.27.2 Oil Guide Ring
The oil guide ring is located under the clutch slave cylinder. It can
only be exchanged after the gear unit and clutch slave cylinder
have been removed. (see 10.15.1 "Removing the Transmission")
(see 10.13.2 "Clutch Slave Cylinder").

Removal
1. Remove clutch. (see 10.13 "Clutch")
2. Remove pressure rod.
Note:
In general, the push rod must be removed directly
after dismantling the clutch and each time before the
gear unit is removed.
In order to do this, put a piece of fuel hose on the 6
mm shaft, and pull out the push rod.
3. Remove the gear unit. (see 10.15.1 "Removing the Transmission")
4. Push the oil guide ring out of the seating hole from the
clutch side with a piece of tubing (D = 20 mm, d = 13 mm)
that has been deburred all the way round, press or tap
lightly.

DANGER!
Destruction of the oil guide ring.
Never grip/hit the part of the oil guide ring projecting
into the transmission shaft.
Installation
Preparing the oil guide ring for fitting
The O-rings generally have to be replaced by new ones before
remounting an already used oil guide ring. It is not permitted to
reuse a damaged/deformed oil guide ring.
This does not apply to traces of tarnishing on the shaft spring
washer. This does not impair the reusability.
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1. Make a visual inspection of the oil guide ring for damage/
burrs on the outer edges (N) and on the seat of the shaft
seal ring. Check the cleanliness of the boreholes (B).
2. Wet the oil guide ring with oil (periphery, side edges, ring
grooves, seat of shaft seal ring).
3. Wet the O-rings (0) with oil and put them on the oil guide
ring by hand (without using tools/aids).

B

0
N

4. Wet the periphery of the 8x22x6 shaft seal ring (1) with oil
and press it into the oil guide ring with a press and a suitable pressing mandrel.
5. Insert a retaining ring (2) with suitable spring ring pliers. If
necessary, press the retaining ring in again with a press
until it is properly seated in the ring groove.

2
1

4

3

Mounting the oil guide ring in the crankcase
6. Examine the seating hole (Ø 43) for the oil guide ring and
the clutch slave cylinder for burrs, damage etc.
7. Wet the entire circumferential surface (3) of the seating hole
copiously with oil.
8. Wet the oil guide ring, which is ready for fitting, copiously
with oil (special circumference, both O-rings).
9. Insert the oil guide ring into the seating hole and press in
with light hand pressure without tilting.
10. If anything unusual happens (getting stuck when pressed in,
sheared off particles on the beveling etc.), press the oil
guide ring out again, eliminate the cause and insert the oil
guide ring again with new O-rings. press out the oil guide
ring again, remove the cause and reinsert the oil guide ring
with a new O-ring.
Note:
The push rod (4) is not mounted until the oil guide
ring, clutch slave cylinder and gear unit have been
mounted.
Lightly oil/grease the push rod and insert the ground
end (diameter 8 mm) and cone into the gear input
shaft.

DANGER!
Do not use force to press the push rod in.
A slight counterpressure may be felt when the push
rod penetrates the shaft seal ring.
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10.28 Replacing the Engine Casing
10.28.1 Removing the Engine Casing
Removal:
1. Remove engine (see 10.6 "Removing the Engine from the
Chassis").
2. Dismount the complete clutch. (see 10.13 "Clutch")
3. Dismantle the selector shaft completely. (see 10.14 "Shift
Operation")
4. Dismount the complete gear unit.
(see 10.15 "Transmission")
5. Push the push rod out of the output shaft.
6. Insert blocking device as a holding block.
7. Remove and dispose of the retaining ring on the gear wheel
of the oil pump.

Note:
Always change the retaining ring of the gear wheel of
the oil pump. Do not reuse!
8. Remove the two disc springs.
9. Remove the drive wheel of the oil pump.
10. Carefully turn the crankshaft using a 19 mm socket in the
direction the engine runs until the 90° mark ( oIo ) on the
intermediate gear with the V groove at the cylinder head,
and the 90° mark ( oIo ) of both camshaft gears point are
level to the sealing surface.

Note:
All the ( oIo ) markings are only return to this fitting
position again after every four turns of the crankshaft.
11. Locate the camshaft gears with tracing punches
8999241000.
12. Unscrew the nuts of the bearing frame, and remove the
bearing frame.
In so doing, pay attention to the O-rings for the ignition coil
holes.
13. Remove camshafts.
Note:
The bearing frame is not available as a single spare
part.
The cylinder head needs to be replaced with the
bearing frame if damaged.

DANGER!
Possible engine failure!
Do not crank the engine any longer!
14. Remove the rotor. (see 10.9 "Rotor and Free Wheel")
15. Remove the curved washer.
16. Remove the disc spring with outer free wheel disk, free
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17.
18.
19.
20.

wheel, step wheel and straight pin.
Remove the needle-roller bearing.
Open and remove the chain adjuster cap using a 5 mm
hexagon socket spanner.
Remove the chain adjuster, and move the piston opening
upwards to prevent the oil from flowing out.
Loosen the stud bolt (1). It locks the intermediate gear axle.
The closing plug (2) covers the boreholes for the chain lubrication nozzle located below.

1

2

21. Pull the intermediate gear axle out of the cylinder head
using an M6 screw.

22. Lay the timing chain on the lug for the intermediate gear
axle.
23. Remove the camshaft intermediate gear.
24. Unscrew the flange bolt of the tension rail, and remove the
tension rail.
25. Allow the timing chain to slide downwards, and remove from
the engine casing.
26. Insert the camshafts, lightly secure the bearing frame with
two nuts (securing the bucket tappets). Allow the chain to
slide downwards and remove from the engine casing.
27. Remove the two M6 Allen screws from the chain chamber.

28. Loosen the six cylinder head expansion screws in stages in
an alternating diagonal sequence, and finally remove them.
TORX 55 spanner
29. Lift the cylinder head up and remove it.
30. Dismount the starter.
31. Remove the ten M6 x 25 casing screws in an upward direction.
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32. Screw on the engine holder.

33. Turn the engine and lay it down upside down.
Ensure that the vehicle is standing securely! If necessary,
screw the device to the assembly table.

34. Unscrew the bearing block from the engine.
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35. Dismount the oil pan, and remove the M6x25 casing screw.
36. Remove the oil pick-up tube, baffle plate and oil piping.
37. Loosen the M8 x 50 casing screws in a diagonal sequence,
and remove them.
38. Loosen and dispose of the main bearing screws in a diagonal sequence.
39. Separate the casing halves.
40. Loosen and dispose of the connecting rod bolts.
41. Mark the connecting rod half couplings to the connecting
rod, and remove.
42. Remove the crankshaft, in doing so make sure that the
connecting rod does not hit the engine casing.
43. Pull out the balance shaft.
44. Push the piston, together with the connecting rod, out of the
cylinder path and mark them. (e.g. cyl. "1"= chain shaft
side).
45. Screw the lower connecting rod half coupling back onto the
connecting rod.
This prevents a mix up.
46. Unscrew 3x oil pump screws.
The screws are secured with medium-tight locking liquid;
apply heat if necessary.

1

47. Remove the spring ring and spacing washer from the intermediate gear axle.
48. Remove the needle-roller bearing from the water pump
intermediate gear.
49. Pull off the intermediate gear (1) of the water pump from the
intermediate gear shaft and tilt.
50. Unscrew the 3x water pump screws (2),
The screws are secured using medium-tight locking liquid,
apply heat if necessary.

2

51. Remove the water pump from the engine housing.

Note:
To remove the water pump from the engine, you can
use a screwdriver to cautiously apply light pressure
between screw plug and water pump housing.
Be careful and do not damage the pump during this
operation!

52. Remove the oil pressure switch (1) and piston from the
bypass valve (2).

1
2
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53. Remove the cover plate of the output shaft and the idling
switch.

54. Press out the oil guide ring (clutch actuator) from the clutch
side with a piece of piping that has been deburred all the
way around. Avoid damage! (see 10.27.2 "Oil Guide Ring").
In so doing, take note of the shaft spring washer (W).

W

55. Remove the non-return valve.
56. Screw out the oil level gage.
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10.28.2 Installing the Replacement Casing

Installation

DANGER!
All parts must be cleaned before assembly.
Always use new gaskets and means of securing.
Apply oil to sliding surfaces (e.g. pistons).

0

0
4

4

0
4

0

1. Check that the cylinder bores are the right size.
• (e.g. A/A old==>A/A new ==> Ok.,
• if e.g. A/A old==> A/B new ==> wrong)
2. Separate the casing halves. Check whether the bearing
shells are still exactly in their original positions.
4

Note:
The parts which are not present in the replacement
casing must be taken from the dismounted casing if
they are reusable. Always use new screws for the
connecting rod and the main bearing.
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3. Screw in the idling switch.
4. Screw in the oil level gage.
5. Check that the 62 x 1.5 O-ring is seated precisely behind
the sealing cap.
6. Mount the cover plate of the output shaft.
Insert the screws with medium strength screw glue.

1

7. Screw in the oil pressure switch (1) and the bypass valve
(2).
8. Mount the water pump and oil pump (note the arrangement
of the inner and outer rings) with the marking pointing to the
inner side of the engine.

2

Note:
Use lubricant for the O-rings of the water pump.
Insert the screws with "medium strength screw glue".
Note the fixing of the oil pump cover on the pin in the
casing.

9. Determine the piston installation position.
Large valve clearance depressions = inlet side.
10. Pretension the piston rings with the aid of a piston ring
compressor, and insert the pistons, together with the
connecting rod, into the cylinder bores.
In doing so, note the markings for the piston arrangement.
11. Screw the engine holder to the crankcase and mount.

12. Remove the lower connecting rod half couplings and insert
the crankshaft. Check whether the oil splash nozzles for the
piston cooling have been mounted.
13. Pull the connecting rod in the direction of the crankshaft and
tighten the lower connecting rod half couplings with the aid
of new connecting rod bolts (60 Nm + 45°).
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1

2

14. Turn the crankshaft so that the marking (2) on the primary
gear wheel (missing tooth) is in line with the casing separation joint (1), and pull in the direction of the differential gear
shaft.
15. Insert the differential gear shaft.
The marking on the gear wheel of the differential gear shaft
must be in line with the marking on the primary gear wheel.

16. Apply sealant (Loctite Flächendichtung 518) to the joint
faces (external contour) of the gearbox.

Note:
Do not apply excessive sealant.
Do not use any sealant which is not oil-resistant.

17. Place the gearbox on the crankcase.
In so doing, ensure that the 20x2.5 O-ring is inserted in the
crankcase.

18. Apply oil to the thread and seating surface of the hexagon
head screws and the new main bearing screws, and screw
them in as shown in the diagram and tightening sequence
(table). Screw in M6x30 housing screw.
Note:
Do not use oil containing MoS2 or similar lubricants.

Tightening sequence:
Stage 1

Tighten K1 to K6 with 30 Nm,
then, A1 to A5 with15 Nm.

Stage 2

Tighten K1 to K6 with 45 Nm,
then, A1 to A5 with 30+5 Nm.

Stage 3

Retighten K1 to K6 by 90° + 10°

19. Screw in M6x30 housing screw.
20. Screw on the oil line (10+2 Nm), surge plate (8+2 Nm) and
oil suction pipe(8+2 Nm), in each case apply medium
strength screw glue.
21. Put a gasket on the oil pan and bolt on the oil pan.
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22. Screw on the bearing block and turn the engine through
180°.
23. Unscrew the engine holder.
24. Screw in ten M6 x 30 casing screws.
25. Insert the timing chain, guide it upwards and fix with a
rubber band.

S S M

S S M

26. Screw washer head bolts coated with medium strength
screw glue to the tension and guide rail (10+2 Nm).
Check that the oil splash nozzles has been screwed in.
27. Insert the needle bearing and intermediate gear of the water
pump onto the intermediate gear axle, secure with washer
and 18x1.2 retaining ring.
28. Insert the needle bearing into the free wheel and slide to the
right onto the crankshaft.
29. Slide on the outer free wheel washer and the disk spring.
Take note of the fitting position.
30. Degrease cones of rotor and crankshaft.
31. Insert curved washer.
32. Insert the rotor onto the cone of the crankshaft, and tighten
the rotor with the aid of a special wrench, and the screw
with a torque wrench (120+2 Nm).

Note:
Do not use the TDC setting gauge as a holding block.

T O O L

33. Put the gear wheel on the oil pump, put on the conical
spring washer, and tighten with a new nut (13+2 Nm).
Use locking retractor for this purpose.
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N E W

34. Insert the gear unit and screw tight, use new Schnorr
washers (27+2 Nm).
Insert 2x M8x35 screws for the fitting sleeves.

N E W

35. Insert the index lever using pliers.

36. Install the selector shaft.
Check that the following parts are present.
• Disk springs (external diameters must meet)
• Spacer ring
• Washer between index lever and gearshift lever shaft.
37. Check that there is a spacer ring (beveling must face the
observer) on the clutch shaft.
38. Slide a pressure disc and clutch cage guide onto the clutch
shaft.
39. Install the clutch basket.
If the clutch cage does not mesh fully with the primary gear
wheel, the primary drive must be pre-tensioned as shown.

T O O L

40. 2. Put on the pressure disc and inner follower.
41. Lay a disk spring underneath, and screw on the slotted nut
with "Loctite 243".

Note:
Screw on the slotted nut with the large beveling facing
inwards.
Left-hand illustration = screwed on correctly
Right-hand illustration = screwed on incorrectly

S S M
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42. Tighten the with the aid of a special tool "holding block
clutch and pivot socket" (90+5 Nm).

T O O L

T O O L

43. Check that spring mount (2) and disc spring (1) are seated
on the hub.
Ensure that the inner diameter of the disk spring (1) lies on
the spring seat.
When the vehicle is new, there is a distance of approx. 0.5 mm
between this last friction disc. If the clutch plates are worn, the
lamella lies on the clutch cage. In this case, the clutch will slip,
and needs to be repaired.
44. Lightly oil/grease the push rod and insert from the clutch
side. Insert the ground end (Ø 8 mm) into the hole in the
clutch shaft in the direction of the clutch slave cylinder.

Note:
A slight counterpressure may be felt when penetrating the shaft seal ring, do not push in with force.

45. Starting with a friction disk, insert the eleven friction disks
and ten clutch plates alternately.
46. Insert the last friction disk into the short slot of the clutch
cage (arrow).
47. Insert the push rod with the conical end facing the slave
cylinder.

48. Put on the pressure plate with the guide piece, insert the
springs, and fix in place with coupling screws (8+2 Nm).
49. Remove the fixing of the primary gear wheel.
50. Engage the 1st gear, place the seal and the clutch cover on
the engine and screw it on.
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51. Turn the magnet wheel until the first cylinder reaches top
dead center, lock in place with the aid of a TDC setting
gage.
Note:
Do not use the TDC setting gage as a holding block
when tightening.
T O O L

52. Check that the non-return valve is present, insert if not.
53. Position a cylinder head seal.
Do not use sealing compound.
54. Put on the cylinder head, in so doing guide the timing chain
upwards through the timing chain chamber, and fix again.

55. Apply oil to the threads and seat surfaces of the cylinder
head screws.
56. Tighten the cylinder head screws (ZK - TORX 55) and the
M6x50 machine screws in the chain chamber (KS) as
shown in the following tightening diagram and procedure:
Stage 1: CH 1to CH 6 to 50 Nm
Stage 2: CH 1 to CH 6 to 90+5 Nm
Stage 3: CS1 + CS2 to 14±1 Nm
E
A
CH
CS

Intake end
Exhaust end
Cylinder head screw (TORX 55)
Chain shaft screws (M6x50)
Note:
Lightly oil the thread and screw head seatings. Do not
use MoS 2 or any similar lubricants.

57. Put the timing chain round the intermediate gear of the
camshaft and insert the intermediate gear axle.
The "TDC position" mark on the intermediate gear must be
in line with the mark on the cylinder head. Lightly pretension the timing chain with finger pressure.
58. Screw the intermediate gear axle tightly in place by means
of a threaded pin (2 Nm).
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59. Insert the timing chain tensioner, put on the cover and close
with screws.

Note:
2

Ensure that the O-ring (1) is in the cover and that the
slot (2) is facing upwards when fitted.

1

60. Unscrew the screw of the special "TDC setting gauge" tool,
remove the setting gage.

T O O L

61. Turn the crankshaft through 90° in the direction the engine
runs until the mark on the intermediate gear is in line with
the mark on the cylinder head.

62. Insert the camshafts with pre-tensioned cam wheels.
The camshaft with the ejector disk = inlet camshaft.
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63. Check whether the O-rings are in the bearing frame, put on
the bearing frame, and fix in place with nuts as shown in the
tightening diagram (10+2 Nm).
The locking screws are screwed in with a torque of 6+2 Nm.
64. Remove the marking pegs, check the valve lash and correct
if necessary (see).
65. Press the spark plug chamber gasket and valve cover
gasket into the valve cover.

3
1 4

1 1
66. Put on the valve cover, and screw in place as shown in the
tightening diagram (6+2 Nm).
67. Insert the ignition coils, spray with high heatable chain
spray, and fix in place by means of ignition coil holders.
68. Mount the gear wheel with a cylindrical pin.
69. Insert the starter, but do not yet bolt it in place.
70. Install the engine into the chassis (see 10.7 "Installing
Engine into the Chassis").

MZ 1000S Repair Manual

10/2004

373

Index

A
Air box
Air filter
clean
replace
Alternator
Alternator cover

68
68
68
191
281

B
Balance shaft
Balance shaft gear
Battery
charge
Bearing block
Bleed rear brake
Brake
front
Brake disc
inspect
Brake fluid
add
inspect
replace
Brake light switch
Brake pads
Brakes
rear
Bucket tappet
Built-in tank module

347
354
159
161
357
120
102
146
104
105
105
106
113
108
102
118
339
53

C
Cable harness
chassis
engine
Cable harnesses
Cables
maintenance
Camshaft controller
check
Chain care
Chain plate
Chain set
Chain slack
Chain slider
Changing the brake fluid
Clutch
bleed
inspect
install
Clutch basket
Clutch disks
Clutch slave cylinder
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182
183
182
61
61
299
305
149
143
149
150
154
121
289
290
294
295
294
294
291

Coil resistance
Compensating shim washer
Completing the gear set
Compression pressure
Coolant
inspect
refill
Cooler cap
inspect
opening pressure
Cooler hoses
Cooling system
Crankshaft
Crankshaft sensor
Cylinder head

179
279
311
264
90
90
90
93
93
93
95
90
347
282
328

D
Daylight relay
Dog
Drive gear
Drive shaft
Driver’s seat
Driving chain
Driving shaft
install

163
143, 295
314
301
49
149

Front brake caliper
Front brake disc
Front paneling
Front wheel
replacing
Front wheel bearing
Front wheel mud guard
Front windscreen
Fuel injectors
Fuel pump relay
Fuel tank
Fuses

115, 116
136
56
134
135
137
59
57
272
167
50
161

G
Gear
gear wheels
Gear change pedal
Gear shift control
Gear shifting pattern
Gearshift
Ground cable
engine
frame
Guide rail

305
65
65
65
65
185
185
320

308

H
E
ECU
Electrical installation
Engine
install
remove
Engine housing
Engine Inspection
Engine number
Exhaust mount plate

187
159
263
279
274
355
264
12
71

F
Fans
Filling device
Foot rests
front
rear
Fork bridges
Fork spars
Free wheel
Friction discs
Front brake
bleed
brake hose
seal set
storage tank
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95
107
64
65
64
79
74
284
294
106
111
114
110

Hand brake lever
Handlebar
Headlight
adjust
Horn

62, 113
60
168
171
174

I
Identification number
Idle air control synchronization
Ignition coils
Ignition steering lock
Instrument lighting
Instruments
Intake air temperature sensor
Intermediate camshaft gear

12
272
179
178
178
175
188
322

L
Light bulbs
Light relay
Lock maintenance
Locking lever
Lubrication borehole
Lubrication points
Lubrication system

170
165
178
297
308
34
265
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Symbols

M
Maintenance
Maintenance schedule
Mirror
Motor support
Mud guards
Muffler
Multi-functional display

13
32
55
356
59
70
175

N
Notes on safety

4

O
Oil change
267
Oil circuit
265
Oil cooler
97
Oil filter
change
267
Oil guide ring
358
Oil Level
266
Oil pressure
check
269
Oil pressure switch
269
Oil pump
315
gear
314, 316
locating pin
317
markings
316
Oil pump cover
316
Oil splash nozzle, chain lubrication
285

Oil types
Oil volumes
Output shaft

265
267
303

P
Paneling
55
Pillion seat
49
Pinon screw
298
Piston cooling oil splash nozzle
358

Piston installation clearance
Piston pins
Piston rings
Pistons
Positive cable
Power latch
Pressure rods
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R

350
350
351
349
184
166
295

Rear brake
brake caliper
brake fluid
brake hose
brake pads
filling device
seal set
storage tank
Rear brake disc
Rear reflector
Rear wheel
Replacing
Rear wheel bearing
Rear wheel mud guard
Regulator
Relays
Replacement casing
Replacing the pinion
Rotor

T
130
119
125
122
121
129
124
145
174
139
140
147
59
190
162
365
154
283

S
Selector fork shafts
inspect
Selector forks
inspect
Sensors
Shift operation
Shock absorber
replace
Shut-off relay
Side panel
Side stand
Sidestand switch
Spare parts
Spark plug shaft seals
Spark plugs
inspect
Special tools
Starter
Starter cable
Starter motor
Starter relay
Steering bearing
Step wheel
Stop light switch front
Storage tank
Swing bearing
Swingarm
Switch clutch
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305
299
305
188
297
82
83
164
58
66
66
15
319
180
181
34
186
186
186
168
80
284

63
110
83
83

64

Tail light
Tank cap
Tank cap lock
Tappet clearance
Technical data
Telescopic fork
dismantle
fork oil
Throttle
injectors
potentiometer
Throttle unit
Tightening procedure
crankcase
cylinder head
Tightening torques
Tilt the fuel tank
Timing chain
320,
Transmission
dismantle
inspect parts
install
remove
Transmission cover
install
Transmission shafts
install
remove
Ttransmission
install
Turn indicator light housing
Turn indicator lights
Tyre pressure
Tyres

173
52
51
336
23
73
74
73
272
271
270
353
333
40
50
324
298
299
305
306
298
301
310
300
311
300
313
172
172
148
148

V
Valve cap
Valve cap seal
Valve disk
Valve seats
Valve stem guide
Valve train
Valves
fine grinding
install
regrind
remove
Voltage divider

318
319
339
340
339
320
336
342
342
341
338
181

375

Index

W
Warning notes

376

4

Water cooler
removal
Water pump
Water pump drive gear
Wear marks
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94
286
285
108

Wheels
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