REPAIR MANUAL

for the MZ Motor-cycle

ETZ 250

with 201 illustrations

and

29 drawings of special tools

VEB MOTORRADWERK ZSCHOPAU

Betrieb des IFA-Kombinats Zweiradfahrzeuge



The ETZ 2.-50‘MZ Motor-cycle is g product from VEB Motorradwerk Zschopau,
Betrieb dens IFA-Kombinate Zweiradfahrzeuge

Thig Repair Msnuasl was written by a group of engineers in the employ of
the manufacturer.

All rights reserved
iy
VEB FACHBUCHVERLAG LEIPZIG

Dead line: Mey 15, 1981

Photomachanical print: Salzland-Druckerel StaSifurt
5G 157/40 /82
RH ETZ 250, englisch



1

Preface

In the high latitudes of Finland, in the parching heat of Africa, and under the most
different operating conditions, MZ Motor-cycles run to the satisfactlon of their
owners. '

To ensure that the vehicles remain in perfect working order and reliable iIn service
after a long period of operation, invelving a certain amount of ﬁear, we lsgue this
Repair Manual %o give the necessary instructions to our MZ-Workshops at home and abroad,

Repair work is a matter of confidence in several respects:

The safety of the driver depends on the reliability of the mechanic and his
excellent workmanship. ,

Finding the actmal caunse of the trouble ensures that no material is wasted and
labour costs are restricted to a minimum.

FProm these ltems, three advantages result:

1. no retouching work,
2. short times of 1noperation and
3. low repair costs!

Good workmenship in repalrs largely depends on the use of the special tools =snd means
recormended by MZ. We ghould like to underline that especially self-service workshops
and amateur constructors should bear this in mind to avoid considerable additional
expenditure of labour and material.

Our authorised MZ~Workshops may purchase the special tools from the MZ Spare Sales
Department -~ for amateur constructore and the like, however, there 1s only the
possibility of constructing them with the help of the sketches given in Section 8.2,

We hope this Reference Book offers the required information to the staffs of the
workshops contracted for servicing our products at home and abroad, and to the friends
of MZ motor-cycles throughout the world; and we wigh good success to each and all.

VEB MOTORRADWERK ZSCHOPAU
Betrieb des IFA-Kombinats Zweiradfahrzeuge

Service Department
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1. Technical Data

xS

1.1 Engine

Engine type

Cycle

Cooling system
Number of cylinders
Stroke / bore

Swept volume

Ratio of compression

Compression volume of cylinder head
(when a3sembled)

Meximum output (at about 5,500 rpm)
Maximum torque (at about 5,200 rpm)
Lubrication

Connecting-rod bearings
Crankshaft main bearings

Timing angle
Induction
Transfer
Exhaust

1.2. __ Cerburetter
Trangfer port

Main jet

Needle Jet

Partial-load needle
Needle position from top
Starting jet

Slow-running Jet

Float valve

Slow-running air screw
Throttle-valve, valve opening

1.3 Electrical Equipment
Ignition
Ignition timing

Contact breaker points gap
Sparking-plug
Electrode gap
Dynamo
Rectifier

Regulator

Battery
Ignition coil
Headlamp

Stop, tall and number-plate lighting
fitting

S————

EM 250

two~stroke reverse scavenging
pir-cooled (rzlative wind)

] .

65 mm / 69 mm

243 cm’

10.5 : 1

about 26 cm’
15.5 kW (21 hp)
27.4 Em (2.8 kpm)

petroil lubrication 50 : 1
(or, for selected export countries, by means
of oil proportionating pump)

cage-type needle bearings for big end and
gudgeon pin

2 bearings 6306 C 4
1 bearing 6302 C 3 ¢

155° crank angle
123° crank angle
180° crank angle

BVF 30 N 2-5

30 mm

130

70 (with cross bore)
C 6 with 5 notches

3 to 4 D {4th for running-in period)
90 :

45

20

about 1 revolution open

5 mm )

battery ignition

3.0_o,4 mm before T.D.C, 2 22° 15' -2° crank
angle

O.3+0'1

M 14-260

0.6 mm

12 V, 210 W, three-phase current

silicon semi-conductor in three-phase
bridge circuit

single-system regulator, temperature-compen—
sated, positive-regulating :

12 v, 9 AR
12 V, minigture ignition coll

light opening 170 mm in diameter,
agymmetrical passing besm

mm

light opening 120 mm in diasmeter

1) Besides the driving habit, the sparking-plug appearance is deeisive

for the setting.



Horm
Direction indicator

Switches
Ignition~light swifch
Switch combination at handle-bars

Stop-light switch

Electric bulbs

Headlamp

Parking light

Stop light

Direction indicator

Tall light

Charging control light

Idling indicating light
High-beam headlight indicator
Control of direction indilcator
Speedometer illumination

Fusen

Main protection (2 fases)
Direction indicator system
Dynamo {line DF)

Y Gearbox
Clutch '

Gear-shift system
Number of speeds
Gear ratios

18t speed
2nd speed
3rd gpeed
4th sgpeed -
Sth speed

1.5¢ Power Transmission

Transmission
Engine -~ gearbox
by helical gears
Transmisgion
gear - rear wheel

by roller chain

Total gear ratio

18t aspeed
- 2nd speed
3rd apeed
4th speed
5th eneed

1.6, Cycle Parts
Frame ’

Engine suspension
Steering angle
. Cagtor

- 10 ~

under tbé fael tank
4=lamp flashing~light system

in ingtrument pod
dimmer switch, direction indicator system,
electric horn, by-pess light signal

in rear-wheel hub and froni-wheel hub or
breke master cylinder

12 V, 45/40 W ({win-filament) TGL 11 413 .
12V, 4 Wcap Be 9 s TGL 10 833
12 v, 21 W cap Ba 15 & T6L 10 833
12 Vv, 21 W cap Ba 15 8 TGL 10 833
12 V, 5 W cap Ba 15 =8 TGL 10 833
12V, . 2Wecap Ba T s TGL 10 833
12V, 2Wecap Ba 7 s TGL 10 833
12 v, 2 ¥Wecep Ba T s T¢L 10 833
12V, 2¥Wecap Ba T s PGL 10 833
12 v, 2 WecapBa T s PGL 10 833"

fuse 1ink 16 A
fuse link 4 A
miniature fuse 2 A

on the left~hand end of crankshaft - in oil
bath (5 friction disks with cork portioms)

foot-operated

5

3.0 t 1 £ 12 : 36
1.865 :+ 1 & 15 : 28
1.333 : 1 £18 : 24
1.048 : 1 £ 21 : 22
0.87 : 1 £ 23 : 20
2.43 3 1

28 : 68 teeth

1
1

52 (solo operation

19" : 48 teeth 2
3.2 (side-car operation)
6
8.

15 : 48 teeth

0.8 B-1-130 TGL 11 79
(12,7 mm x 7.75 mm x
for solo operation
0,8 B-1-128 TGL 11 796
(12,7 mm x 7.75 mm x 8.51 mm, 128 rollers)
for side-car operation

iy iy
e~

51 mm, 130 rollets)

18,406
11.453
8.181
6.428
5.335

LB IR TR T S YY
- b b s b

central tubular frame (welded rectangular
section) ‘

top at cylinder head and rear at casing
.63 degrees
95 mm



Type of springing
front

rear

Wheels
Rim size
front
rear
Tyres
front
rear
Tyre inflation pressure
golos front
rear
with permissible total load:
front
rear
Brakes
front

rear

1.0 ‘ ° - Weights
Weight unladen (with fuel and tools)

permissible total weight

1.8, Capgcitieg
Gearbox
Fuel tank

04l reservolr for oil proportionating
system

Telegcopic fork

-1 =

telescopic fork with oil-hydraulic damping,
épring deflection 185 mm

gsugpengion units with spring load -and
oil-hidraulic &damping, spring pre-load
adjustable, spring deflection 105 mm

iire-spoke wheels with non-offset: spokes

1.60 x 18
2.15 B x 18

2075 - 18

150 kPa (1.5 kp/em?)
190 kPh (1.9 kp/em®)

170 kPa (1.7 kp/em?)
250 kPa (2.5 kp/cm?)

drum brake, diameter 160 mm
width of lining 30 mm
actuation by cable control

or hydraulic single-disk fixed saddle brake
brake disk dismeter 280 mm

drum brake, diameter 160 mm
width of lining 30 mm
actugtion by linkage

151 kg (design with drum brake, front)
153 kg (design with disk brakas, front)

330 kg

1,000 cm3 of gear oil SAE 80

17 1 of fuel-oil mixture, including
1.5 1 of reserve

1.3 1
230 cm3 of damping fluid'per member

1.9, _Dimensiong, Measured Values, Diagrams

Maximum speed

Acceleration from O to 80 km/h
Fuel consumption

125 to 130 km/h depending on load, weather
conditiong and sitting position »
6.6 8

3.5 to 5 1/100 km
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2. Puel, Lubricents and Fluids
2.1, Fuel

According to the design of the engine, a
petrol of an octane rating of at least
88 (in the GDR abbreviated as "VK 88")
gshould be used.

In countries other than the GDR, the use
of a fuel with a similer reting is
recommended.

2.2, Two-gtroke Engine 0il for
Fuel-01l Mixture

Engine oil is added to petrol in the
RATIO of 1 : 50

(e.g. 0.2 litres of engine oil are

added to 10 litres of fuel).

The mixing ratio of 1 : 50 also applies

to the running-in period.

The two conrod bearings, the cylinder

liner and the 6306 crankshaft main

bearings as well as the piston are

provided with oill by this eimple and

religble system of petroil lubrication.

Experiences gathered in the course of

many years have shown that it is advis-

able to use - .

TWO-STROKE ENGINE OIL MZ 22
in the GDR. This additive-type oil
meets the following requirements:

viscosity at 50 °C 20 to 25 ¢St
pour point maximum - 30 oC

It contains additives which effect a
high temperature and pressure re-
gistance. Limited tendency to coking;
prevention of carbonaceous oll depo-
gits or dissolving them., Wear reducing
and corrosion preventing properties.
Contains lead-separating agents pre-
venting whisker formation in spark-
ing-plugs.

FOR MZ MOTOR-CYCLES IN OPERATION IN
COURTRIES OTHER THAN THE GDR

it is also advisable to use only
tow-stroke engine 0ils which possess
these properties (e.g. Shell 2 T,
Cagtrol 2 T, Aral 2 T, Mixol "s",
LT-27, etc.).

2.3, 0il Capacity of Gearbox

For gearbox and grimary drive, an
amount of 900 cm3 of "GL 60" geagr

0il 1s required. This is an additive-
type gear oil which is uitable for the
lubrication of change-speed gearbox and
axle drives. It is an agelng~resigtant
refined lubricating oil with additlves
for an increase of the load-bearing
capacity and a reduction of wear.

It has favourable low-temperature
properties and meets the
following technical requirements:
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53 to 68 cSt
(corresponds 1o
8 OF roughly)

vigcosity at 50 °¢

pour point meximum - 25 °c
flash point 180 °¢
water content 0.1 %

2.4, Lubricants for Cycle_ Parts

The following lubrication points of the
cycle parts must be lubricated with
"Ceritol +k2" or "Ceritol +k3"™ antifriction
bearing grease:

Steering bearing, wheel bearings, bearing
for rear wheel drive, secondary chain, brake
camg and brake ghoe bearings, foot-operated
brake shaft and speedometer drive (the two
latter items only when being mounted or
repaired).

This antifriction bearing greaee has a drop
point of about 130 to 150 ©OC, can be used
for a temperature range from - 20 to + 100
¢, and is water-resistant at + 50 ©GC,

IN COUNTRIES OTHER THAN THE GDR, an anti-
friction bearing grease of gimilar
characteristics ghould be used.

2.5, Shock-gbgorber 0il - Telescopic Ferk

As demping liquid, & mixture of

45 parts of shock-absorber oil and
1 part of molybdenum disulphide

should be used.
Shock-abgorber 0il vigcosity:

8 to 11 ¢St at 50 %¢ corresponds to

1.65 to 1.92 °E at 50 °c.
2,6,  Shock-abgorber Oil - Suspension Units
Shock-absorber oil WITHOUT ADDITIVES of the
above viscoslity is only used. The damping
valueg of the telescopic fork and the spring-
loaded suspension units are based on this
viscosity. Springing and roadability will
be impaired if shock-absorber oils of a
different viscosity will be used.
27 Lubricant for Contact Breaker
"Unterbrsl™ special oil for contact breaker,
viscosity 700 to 1,300 ¢St at 50 °cC.

2.8, _ Brake Fluid

For the disk brake, the brake fluid known
ds "Karipol griin" or - in countries other
than the GDR - brake fluid SAE 70 R 3 or
SAEdJ 1703 (for disk brakes) have to be
used.
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Disessembly of the Engine

ETEXSESEEERATSS

The abbreviation "WoF" used below means
width over flats of the tool (spanner)
“required.

3-10 Preliw

It 15 advipable, before starting the dla-
aggembling operations, to disconnect the
battery snd to remove it. During the
repair period, it can be serviced. When
the motor-cycle is kept in the workshop,
the two fuges muet be removed from the
fuge strip under the right-hend’
panelling.

During the following work, the oil 1s
allowed to drain from the gearbox .
(pemove the oll drain plug (2) and
unscrew the lower fastening screw (1)
of the clutch cover).

NOTE: The gear-shift mechanism
detent screw (3) does not
serve for draining oill

Fig. 6. Draining the lubricant from
A |

‘ﬂd&ﬁﬁﬂéaw

5 2 4
AT k.

Pig, 7. Right-hand side of motor-cycle

After having pulled off the cables (1),

‘unscrew the brush holder (2). After

loogening the fastening screws (3), the
gtator can be removed. Using s box
sparner (WoF 13), loosen the fastening
gerew of .the cam of the dynsmo, Sense of
rotation of the spanner is opposlte to
the running direction of the engine.
Then, the cam can be pulled off when
glightly shaking the fastening screw
{thread M 7).
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Extractor 02-MW 39-4(1) loosens rotor
from cone of crenkshaft (apply a blow with
your hand on handle in the direction of
rotation of engine}. For the amateur con-
structor, a M 10 x 100 mm hexagon-head
gerew will do good sgervice.

Pull the carburetter together with induc-
tion -socket from the stud bolts at the
cylinder, turn to the left and pull out
of the induction tube (rubber).

3,13, _ Unhooking the Clutch Cable
: ontrol and Replacement
Remove protective cap (rubber) from cas-

ing of cable control holder (2), push
along Bowden cable and teke out the plug-

type nipple.

Ungcrew casing for cable control holder (2)
from clutch cover (WoP 19) and push along
cable for 5 cm, now the nipple (4) of

the Bowden cable can be unhooked from the
tie rod. . ‘

In the "deluxe model"™, the drive shaft for
speedometer must be unscrewed before
removing the engine :
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Demounting the engine:

~ Remove two nuts (WoP 13) (1) with washers
from the studs of the cylinder head.
Prop the engine from below;

- Unscrew the two fastening screws (2) from
the rear engine shoes (WoF 13);

- After lowering the engine, draw it out
in forward direction,

Replacement of cylimder:

The cylinder heasd, the cylinder and the ela-
gtic engine suspension cen be changed in the
position shown in PFig. 12,

Por the replacement of the cylinder, the
electric horn (1) and the fuel tank must

be removed. For changing the fuel tank,

gee Sectiom 5.4,

Dismantling the Engine
Dva m- oo

3.2.
p)

3.2.30 Dismggtlinf the Clutch and
Primary Drive

Screw the clateh puller (1% fully on the
thread of the clutch (2). The gpindle (3)
presses the clutch from the cone of the
crankshaft. Pull the eclutch from the
internal driver. Remove corrugated washer
(5) and thrust washer (4), remove drive
gear with internal driver (3) and needle
bearing (2) and spscer (1) from the
crankshaft (see Fig. 21).
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Pall off the drive gear with 68 teeth by 3.2.6. Demounting and Mounting the Clutch
means of puller (1) 05 MW 45-3. The assembly device 05-MW 150-2 (Fig. 18)
enables the dismantling and assembling of

e T _ the clutch. To facilitate work, it is clamp-
~ ' ed in a vice., Fig. 20 shows the mounting

position.

For dismantling or checking the clutch, it

must be so positioned that the pressure

plate (1) is not put on the propping

screws (2) (Pig. 18).

Fig. 16. Pulling‘the drive gear

Move the lock-~lever (1) out of the drum
cam (2), unhook tension spring (3) and

T[‘!” 'gsg 'i?g\ "FT‘%E @&%&91 4 dll%sﬁiwv% M
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.2.10, - Digmantling the Gear-shift

echanlgm an e Learbox - -
(4) = driving shaft ) \ ‘
(B) = driven shaf¥




in

the exhaust duct and trans-
v aTe

Right~hand housing_half Coked spots
- W T 8.7 e n, the ovlin he
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3.4.1.1. Primary Drive

If there is excessive backlash between
the drive gear (28 teeth) riveted to the
eclateh driver and the drive gear (68
teeth) to the gearbox, noise will be
emitted when the englne is idling and in
load change.

In new condition, the backlesh is 0,036 mm
to maximum 0,131 mm.

If the backlagsh is more than 0.25 mm,
a new pair of spur gears must be mounted.

The radial play of the bearings 6306 and
6203 must be taken intomeccunt when
measuring the backlash, The spur gears
mugt be checked for damaged teeth.

3,4.2, Gears, Shafts and Selector Forkg

The relief cuts in the claws at the control
gears (on both sides) and the counter gears
are arranged at an angle of 37,

In the engaged condition {gear engaged),
due to the wedge effect of the relief cuts,
a force 1g produced which is designed to
retain control gear and toothed gear

(looge gear) in mesh. '

Not only the gear-shift detent lever (1)
(Fig. 17) késps the various gears in the
engaged state but algo the wedge effect
of the relief cuts contributes to this end.

When the clawg of the control gesrs are
heavily worn, the bearing surface becomes
smaller and the gears jump out of engage-
ment.,

The seélector forks mugt be checked for their
angular condition; they must be perfectly

t Tight angle to the gulde bolt of the
g e W),
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Replacement of the cylinder can be effect- 3,4,3,4, Pigton Rings

Before used pistons are employed again,
the plston rings and ring grooves must
be subject to special care.

ed by mounting a new cylinder with piston
or by regenerating the dismantled cylinder
{(this is more ecomomicael); for thie purpose,
the cylinder is reground after a new piston
(taking the specified mounting clearance

of 0.04 mm into consideration?.

Pistons of the following oversizes =are
available: )
69.50 mm; 70.00 mm; 70.50 mm; and 71.00 mm.

3.,4.3.2. Control Meagurement of Piston and
Cylinder

In the new condition of piston and cylinder,

the mounting clearance between cylinder

liner and piston is 0,04 mm,

The wear limit is gbout 0.09 mm, Then a

new or a replacement cylinder must be

mounted because the noilse increases with

increasing mounting clearance (especially

with load changes and when the engine is

unloaded) .
The nominal size of the piston is measured

20, 2w 2hoYe the plston lower edge. Only 8. .. .ooo
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Before fitting the piston rings, the state
of wear must be checked. For this purpose,
the piston ring is inserted in the cylinder
liner, about 10 mm below the upper edge of
the cylinder, and then the ring gap is
measured. In new condition of the pilston
rings, the gap should be 0.2 wm.

When the ring gap i1s more than 1.6 mm,
piston and cylinder are unsgerviceable,

When the arresting pins in the piston
are looge (face of the pims is bright),
or if they are missing, a new piston
with cylinder (which may be ground)
have to be mounted.

NOTICE: The alges of the ports must be
chamfered otherwise awkward
noigse will be produced with
the engine unloaded!
Therefors, glightly chamfer
the ports of newly ground
cylinders!

3444345« Cylinder Head

When the cylinder head has become leaky
- indicated by the oiled up upper ribs
of the cylinder -, the cylinder head
can be refinished on a surface plate

by means of fine emery cloth (grain
400) to a limited extent, performing
motions in a circle, unless there is

8 new cylinder head available,

Pig. 42, Cylinder head - sealing
surface and cumbustion chamber

When a cylinder head is leaky, an additional
ingertion of an aluminium shim is wrong.
This will not be a remedy, the compression
ratio will be changed and a further power
reduction will be causad,

NOTICE: When demounting and mounting the
aylinder head, take care that
the fastening nuts are loosened
and tightened uniformly and
crogswiage,

If this 1s neglected, the ¢ylinder head
will be subjected to particular
stresses and become leaky.

4.3.6, Crankshaft

An inspection will show whether the collars
of the geeling rings (1) are worn too much,
whether the thread for fastening the clutch
(2), the centring collar (3) and the thread
for ‘the anchor bolts (4), the cones for

the ciutch (5) and the snchor (6) are still
in proper condition.

Pig. 43. Crankshaft

When defects found cannot be removed by
refinishing, a new or a regenerated
cranksheft must be mounted.

Fig. 44. Measuring the amount the crankshaft
is out of true radially

Then the amount the crankshaft is out of
true radially is measured at the points
indicated in Pig. 44. PFor this purpose, the
crankshaft is clamped between two fixed
centres of a testing equipment or of a
lathe. ;

The permissible amount ig 0.03 mm. Greater
values lead to ignition troubles at high
rotationel speeds, vibrating of the engine
and leaky shaft seal rings.

The result is a poor engine output. A new
crankshaft should also be tested becausge
1t may have been subject to transport
damage.
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and mating of various units of construction.

4. Agsembling the Engine |
A mmar MmN R T S RSO T TS cyl ind ey Piston 69. 6 . ,
4.1, Preliminariesg : §
Tt ig teken for granted that all engine Marking Nominal size Nominal size }
parts are properly cleaned Defective {Tolerance group) in mm in mm .
parts were iden;if%gd and rejected. The : : i
parts that are further usable were pre~ 14 - i
pared for re-fitting. Before describing 