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Simson light moter-cyeles are products from
VEE Fahrzeug- und Jagdwatffienwerk Ernsi Thiilmann Suhl,
IFA-Kaombinat fiir Zweiradfahrzeuge — German Democratic Republic

The Repair Instructions were written by & group of engineers in the employ of the manufaclurer
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EA Hieinkraftrider 5 51 und KR 5171, englisch

Preliminary remarks

Tradition and experience,

systematic developmental work ensuring technical progress, modern production
equipment,

first-rate material,

diligence and abilities of the working people in

VER Fahrzeug- und Jagdwalfenwerk
Ernst "']?h:m,ilma!m Suhl
TFA-Kombinat fliir Zweiradfahrzeuge

are the basis of Simson light motor-cycles.

The particular advantages of these light motor-cveles are:

stylishness and efficiency,

requiting almost no maintenance and mode of construction suitable for facilitat-
ing repairs,

low operating cost,

high degree of standardisation of replacement parts.

These Repair Insiructions give information about the mest important operations
involved in the servicing and repair of the main subassemblies of the vehicles and
instructions for vour repair aclivities, do it yourself,

WVEB Fahrzeug- und Jagdwalfenwerk
Ernst Thialmann Suhl
ITA-FKombinat flir Zweiradiahrzeuge
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1. General Information

The majority of repair operations can be performed with the engine in the mounted
position, ezpecially in the vehicles of the S 51 types series.

The engine must be demounted

for the replacement of the engine and the engine casing,
for work at the gearchange mechanizm and the kidi-starter gear,
for work at the crank assembly,

The following components

exhaust svstem,
carburetter,
flywhee| gegerator ignitor

may remain completely in the vehicle, depending on Lhe eircumstances.

The ecasing halves can be separated withoul opening the clutch compartment or
removing parts accomodated in this compartment, The vrear wheel drive is separated
from the engine by loosening the driving-chain sprocket. The sprocket remains in
the chain.

Motice!

Do not turn the rear wheel when the driving-chain sprocket is removed, The chain
ascending on the rear sprocket could cause the plastics chain box to burst,

® The gear oil should be drained when the engine is still in a hot state. For an oil
change, flush the gearbox compartment with flushing nil; in the case of gearhox
repairs,; clean the casing halves and components with pure benzine.

® For the new filling, only use oil of the specified grade and viscosity, namely,
lubricating oil
60 mm?/s (80 c51) 7.5 °F at 50°C 80 SARE

- Az arule, use seals, packings and packing rings only once!
Before assembling, carefully clean the sealing areas, check them for smoothness
and, if specified, provide them with a film of engine sealing compound.
It iz advisable to place new radial seal rings in Diesel fuel a few hours before
aszemnbling in order to ensure that they are pliant. When fitting the radial seal
'[J rings, take every care; the sealing lips must not be damaged,
The bearing point for the seal on the shaft must show a proper surface and have
the correct diameter.

B . o
-]
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Mounting must be effected in such a way that the sealing lip poinis to the
compartment to be sealed. For oflset shafts, use fitting sleeves, il possible.

# Jamming casing clamping screws can be lootened more easily when the are

subjected 1o a bouncing siroke before screwing them out. For this purpose use
a mandrel fitting to the serew head and apply a blow with a hammer on this
mandrel.

#® BEall bearings should be mounted after heating the seat and the internal ring, it
required {overheating the bearing must be avolded in any caze). Ball bearings
which have already heen used must be cleaned by moving them immersed in
fuel to and [ro several timesz and then slightly greased. The ball bearing seats
must be in proper condition, A poor snug fit in the casing or on the shaft can
lead to the deformation of the races and premature wear of the bearing,

® Before mounting, all components must he thoroughly cleaned and checked for

proper condition, For all repairs, only use original "Simson” replacement paris!
All ball bearings and shalts must fit tightly and up to the stop in the receiving
holes.,

® The running and sliding surfaces of the components must be provided with a
film of the specified lubricant or with sealing lip paste before mounting,
When mounting, talke care that foreign particles do not gel inlo the gearbox or
crankease, ptherwize severe damage to the engine may be inevitable.

‘® Only use tools which are suited as {o size and in proper working condition, Stric

test cleanliness must be observed at the work bench,

@ Plastie parts, especially those of a vitreous character (light emitting panes of

lamps, contact carriers in the ignition-light switch, ete)) must not get into con-
tact with fuel, grease or oll because these substances produce a chemically detri-
mental effect on plasties.

Possibilities of Rapid Repairs

With the engine mounted in the vehicle, the following repairs arve feasible:

repairz in the speedometer drive,

replacement of the driving-chain sprocket,

all operalions in the electrical equipment of the engine,

all nperations in the carburetter and exhaust gas system,

demounting and mounting evlinder head, crlinder and piston,

all operations in Lthe primary drive and the clutch,

all operations in the foot-operated gearchange mechanism including the replace-
ment of the sliding-key shaft and the adjustment of the gearchange mechanism,
all operations in the kidi-starter drive excluding the kick-starter gear,
replacement of the shaft seal rings and rubber annular rings by new ones.

Ll
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L1, Sectional View of the Engine M 541 ' L2 Technical Data — Diagrams — Tables of Measures

| Engine data

two-stroke Otto engine

1T i Cycle
semi-apherical

Combustion chamber
Waximum torgue
60 km/h (38 mph) variants 5.0 Mm at a speed of 4,800 rpm
1 (equal to 3.68 Ib-ft at 4,800 rpm)
.-:_-J 1 | ‘ | 50 km/h (30 mph) variants 4 8 Nm at a speed of 4,800 rpm
sy | {equal to 3,55 1b-ft at 4,800 rpm)
40 lernfh (25 miph) variants 3.7 Nm at a speed of 4,500 rpm
{equal to 2.75 1b-IL at 4,500 rpm)

\

o

Maximum oulput
60 km/h (38 mph} variants 292 KW at a speed of 5,500 rpm

{equal to 3.7 hp at 5,500 rpm)

Fig. 3

12

e

50 km/h (30 mph) variants:
40 km'h (25 mph) variants

Compression
Engine mounting

Labrication sysfem

247 LW at a speed of 5,000 rpm
{equal to 3.35 hp at 5,500 rprm)

1.8 KW at a speed of 4,700 rpm

(equal to 2.45 hp at 4,700 rpm)

8.5

2-point in rubker in the 5 51

2-point Tigid in the KR 512

fuel-oil mixture 50 ;1

(during the running-in period 33 1)

Lubricant two-stroke engine oil
20 to 25 mm?/s
(20 to 25 ¢S5 &t 50 °C
Cooling relative wind

Engine mass
Cylinder arrangement
Crlinder material

Cylinder bore

Piston siroke

Total swept volume

Material of cylinder head

Casket for eyvlinder/cylinder head
Fiston material

Mumber of piston rings

Type and length of connecting rod
Big-end bearing

Small-end bearing

Type of crankshaft

Crankcase

15 kg == 331bh {engine without oil}
30" inclination in travel direction
aluminium ecasting with shrunk-in liner
of grev cast-iron

38 mm (1.5 In.}

44 m (1.7 in.)

49.8 cm® (3.0 cw. in)

aluminium die casting (AlSi 9 Cul)
metalmetal

chill casting AlSL 20 Culli

2

steel, case-hardened, 85 mm

set of needles K 18 < 24 % 13 T

set of needles K 12 % 16 2 13 F
three-part, pressed together
aluminium die casting, split vertically

13



i of power transmission
Cluteh
Gearshilt mechanism

Mumber of speeds
Gear ratios

Primary gear ratio
Secondary transmission

G0 km'h and 50 km/ variants
(38 mph and 30 mph variants)
40 km'h varianis

{23 miph variants)

Fower transmission

Gearbox oil filling
Grade of gear oil

Induction system
Carburetter, model, type
Main jet

Idling jet

MNeedle jet

Starter jet
Partial-load needle

14

d=-plate elulch in oil bath;

Lhrust pressure by Belleville spring
mechanical sliding-key transmission
wilth engine in block

optionally & or 4

in cage of J-speed pearbox:

1l speed 4.40 ¢ 1

2nd speed 2.2 4 1

dril speed 1,55 11

in case of d-speed gearbox:

Isl gpececd 4,40 2 1

and speod 2,44 01

drcl speed TG 1

Hh apeed 1.55 -1

dal 11y helieal pears

Iy telrive-chain

sprockel teeth z = 18)

AL R ldl'i'.-'l.:'—l:.'il.'ljl'l:

sproclel teeth z = 14)

sprodiet in rear wheel driver of all
lvpes, teelh z = 34) ‘._Ii
by simple roller chain

6-1-112 (KR 51/ l
by simple roller chain

086-1-110 (S 51}

400 em?® (0.7 pt)

gear oil .

SAF 80 ] Ef]seoﬁit}'

engine oil Sl b s b

SAE 30 to 40 {60 cSt) at 50°C
continuous operating temperature up to |
100 %€

BVTF needle jet carburelter
16 1-11 (1-1%)
HD 72 [67]  (0.01 mm = 0.0004 in,)

LI}35 (0,01 = 0.0004 n.)
ND 215 L0801 mrum == 0.0004 in)
SI0 50 (0,00 mm = 0.0004 in.}
TN 10 [08]

MNeedle position
Fuel level in float chamber

Venturi pipe
Slow running air adjusting screw
Maximum permissible emission

of noxious substances
Air filter arrangement

{in brackets [ 1 2= KR 51/2}

Other data
Fuel tank capacity
Fuel reserve

Maximurm speed

Continuous spead

Diagram of the fuel basic consumplion

LA 100k m]

:

3o

25

20

10 0 30 Lo 50 6o
¥ Lkm/h

THS dth [3rd]l noteh from top
KEH&H mm (0.3H0-Min) at 0.5 m
(1.64 ft) fuel column

16 o (063 )

LL3 opened for 2 to 3 revolutions

= 4 Vol -9 of OO

wet air filter with fibre knitted filling;
in the KR 51/2: at the inlet of the in-
duction air stilling device

in the 551: in the right-hand half of
the casing central part

8.71=153pt (351 type series)
f.81=119pt (KR 51/2 type series)
0.81 =.0.07 pt (5 51 type series)
without (KR 51/2 tvpe series)

60, 50 or 40 krn/h

(38, 30 or 25 mph)

{depanding on equipment)

"0, B0 or 40 km/h

(36, 30 or 25 mph)
(depending on equipment)

Fig. 4

Consumption per 100 km aecording to
the standard specilicallons TGL 38-832:
5,5 1200 km

1d



1.3, Engine Electrical Equipment (General Information)

Dyname — ignitor
Flywheel generator primary ignitor
3078

Flywheel generator primary ignitor
Ba07.8/1

Flywheel generator primary ignitor
8307.8/2

Flywheel generator eleclronic ignitor
SLEZ 8305,11

Manufacturer

Regulutlion
Mounting

Ignition 3

Flywhesl generator primary ignitor
principle
contact breaking

contact gap
ignition coil

Flywheel generator electronic ignitor
principle

incorporated in

M 531 KT (Molick 5 51 B 1-3)

B Gal K161 (Mockik 5 51 1-3-GB)

M 531 KR (small scotter KR 51,2 N)
M 541 KF (Moliick 851 B 1-4)

M 541 KF-51 (Mokick 5 31 B 1-4-GE)
M G416 KF-51 (Mokick S5 51 E-GB)
M 541 KR (small scooter KR 51/2 E)

ineorporaled in
M 5310 BEP-40 (Mokick 5 51 N-H)
M 5413 KI'-41 (Mokick S 51 B-4-ID)

Ineorporated in
M 53172 KF (Mokick 551 )
M 5412 KF (Mokide S 51 E1)

ineorporated in
M 541/1 KF (Mokick 551 B 2-4)
M 541/4 KF {Mokick 5 51 E and
551 E-CY)
M 541/5 KF (Mokick 5 51 C)
M 5411 KFR (small scooter KR 51/2L)
VEBE Fahrzeugelekirik Karl-Marx-Stadt
(FEK)
self-regulating
baze plate: by means of two retaining
clamps

flywheel: on cone of crankshaft 1 :5 by

means of fastening nut M 10 > 1, width
over flats 17

primary ignitor

glass-fibre reinforced Miramid
lever-type contact breaker (VE 30)
0.4 < 0.05 mm

small ignition coil AB 12 TGL 2481
identification No, 8352.1/2

ﬁ‘tagnet high-voltage capacitor ignition

econtact breaking hy thyristor which is switched at the
instant of igniting by a contaet-less in-
ductive control transmitter

ignition coil small ignition coil AB 6 TGL 4481 iden-

tification No, 8351,1/13%

Ignition timing 1.8 mm before T.D.C.

Ignition lead plug ! water-protected {(only for KR 51/2,
551 E and 5 51 Ef1)

Sparking-plug W 14-260

Electirode gap 14 rrim

i.4. Timing Diagram

Fig. 5
{1} Bottom dead eentre (6] Top dead centra

{2y Overflow pork closes (71 Talet port ¢loses

(3} Outlet port closes (8] Ouilet port opens

{9) Inlet pork Opens 19) Overflow nork apens

{5) Firing point In parantheses ()/value for the 40 km'h variants

& RA 351, KRG engl 1T




2. Engine Standard Curves
2.1, Standard Curves for Mokick Engines
i 4 1 60 km/h Variants
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2 Standard Curves for Scooter Engines

5 40 km/h Variants
40 1 :
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b 3. Normal Performance Diagrams
3.1, 60 km/h Variants
i
3.1.1. ird Speed
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ot ke
b= Tipo1o
g'_ Poe = 272 KW (1-Thp)} /5,500 rpm -I'II\.I-:I: I'I"'lll.lnhlllll:.'ﬂ ,,
E’.- Dyn. tyre diameter dum = 0.5% m coeffielent o « A = .5 m?
Primary gear tatio gonm = 3250 nperating welghlt empty it se = 156 kg
] Secondary gear PRUD g = 2907 {:—:} (L peeton with 75 kg + 5§ kg luggage)

. Total gear ratios
R LS
Tk ogr = 16467
yx = 11.305

permilgsible tolal Mmasa wey peem = 260 kg

3.L2 4th Speed
=
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E A
[ 11 |,
e
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|
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i
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Fig. 11
Fae = 2.72 KW (3.7 hip) /5,500 rpm
Dyn, tyre diameter dawn = {326 m
Primary gear ratic puorim = 3060
Secondary gear ratlo e - T (3:":)

Total gear ratios

;= 32413
pe = 17.89356
= 13858
wa = 11285

Adr resistance
eocfficient o A == [}.5

operating weight emply Mo — 156 kg
{1 person wWith 73 kg + § kg lnggage)
e = PSS e f0kal MASS MRy peen = 200 kg
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3.2, 50 km/h Variants

3.1, 3rd Speed
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a Tir 20 i &40 50
e Kimfh
Fig. 12
Pan = 245 KW (3.34 hp)/5. 000 rpm
Dyt diameter diyye = {.526 m
Primary gear ralio guem == 3050
Becondary gear ratio pee = LU Hj:l
Tolal gear ratios
w1 = 3413
we = LBMET
Fa o= 11.385
24

Alr reslatanco
coeffielont e - A

gperiling weight empty meo
{1 perdon with 6 ke + 5 kg luggage)

prermissi e Lolal mass e perm

-
i 4th Speed
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Fig. 11
Foo = 245 EW (3,34 hp)/5,000 rpm Adr rgs‘:s:ancc % -2
Dyn. tyre diameter dagn = IG5 cocificient ¢ - A = L5 m
Primrsgorm el oorim = 3.250 — operating weicht empty teeq = 108 KE
Seeondary HeAr Tt g = LI67T II:i § {1 person with 75 kg + § kElugeaze)
L 15

_ ___ permissible tolal mass mor s = 260 kg
Total gear ratios

= 32,413
gn = 17454
Fa = 13930
@ = LL.EHG
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A 40 km/h Variants

i Jrd Speed
a0
. 7
—
25 -

Pes
‘20
% L
4 'l'
15
e B N :.
] ||
m : \ =

™ \
CEmERmaRL:
[ | (4 =k L
P
a i 20 a7 )
V—  kmfh
Fiz. 14
Pun = LB EW {245 hp) 4,750 rpm
Dyn, tyre diameter doy, = [L526
Frimary gear ratio qpris = dd
. Secondary gear tatio Pzt = 2429 {—:i—}l
Total gear ratios
g5 = 44,625
pa = 17.088
Cp1 = 12161
26

Alr resistance
coefficient ¢ - A = .5 3

— operating weighl emply mge = 155 kg
{1 person with 75 kg - 5 kg luggage)

permigsible tolal MASS M1 pere = 260 o

i

3.3.2. 4th Speed
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% )
25
I :
Fe!
20
a1
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\
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=
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<2 WERLAYA
A
T
y—w  kmfh
Fig: 15

FPeo = 1B KW {243 hp) /4,750 rpm

Dyn, tyre diameterd .,

Primary gear ratid enrim = J.2H

Secondary Bear ratio gee

Total gear ratios

1 F

o]
a1
1

44729
14,249
14.906
13,188

= GG m

~ zam (7]

Adr Tesistance
coefficlent o A = [L51n

aperating weight empty mepa = 180 kg
(L person with 75 kg 4 5 kg lugE&EC)
— — — - pErmissible t0tal mass My pem = 260 kg
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4. Tables of Dimensions and Mounting Dimensions
4.1. Table of Specified Piston and Cylinder Matings
Denotation Size of Cylinder Size of Pislon Mounting

—— - —  Clearance

Bore MNominal Tolerance
Diarm,
from io

Series; Jg00 3800 0 3801 37.8T

32,01 3801 3802 4T.0H
38.02 3802 3803 3T.HD
3803 3803 3BO4 38,00

Grinding

ot 38.25 3825 3826 3822
3E50 38580  38.51 3847
SBNE G3BNYG 3BT O BAT3
3000 3900 3001 REER )
3925 2925 3026  a822
3050  39.50  39.51] AT

Prom 0 do =011 0.0

nmensions in the Table in mm

The eylinders are marked on their undersides within the range of the suction port
with the bore diameter (1 correzponds Lo (3 38.01),

On the piston head, the pistons are provided with the dimension (slamp).

4.2, Mounting Plan for Sel of Needles K 12 % 16 >} 13 F in Upper
Small-end Boss

Small-end bore £ 16 Set of Neadles K 125 16 % 13 F

Tdentifi- Dmension TGL 1M
cation
colour
SreEn 16 up to 40002 -2 —_1 —3
: over —001 {—3) (=2 wif)
“white 16 up to —0.001 —1 ] =
| over —0.005 {—5) {—4 —)
blaclk 316 up to—0.005 —f —5 — 1
: over —0.009 {—"T) {1 =—H)
~ blue 116 up to —0.008 —H oy —1

over —0.013 {—8) [—H —1

When ordering, prefer the zizez not in parantheses!
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4.3, Table of Used Grooved Ball Bearings and Variants

For crankshaft:

Grooved ball bearing 6204 TI (C 4) TGL 2681

mnon Bare
colour

vellow £330

Ereen 20 helow

white (71 20 below

Description

Grooved ball bearing
A201 C 5 TGL 2981

Grooved ball bearing
G203.C 3 TGL 2941

Grooved ball bearing
G000 F C 3 TGL 2981

Grrooved ball bearing
6204 TN C 4 TGL 2981

Grooved ball bearing
16004 F C 3 TGL 2981

Grooved ball bearing
6004 F C 3 TGL 2581

Grooved ball bearing
6203 F C 3 TGL 2981

Set of needles K 12 % 16 » 13 F

TGL 114653

Set of needles K 18 7 24 > 13 F

+-0.003 to —0.003 mm
—0.003 to —0.008 mm
—0.008 to —0,013 rom

Use

Lemarks

4 ¢ for wheel hubs
1 ¢ for rear wheel drive

1 ¢ for cluteh shatt,
right-nand =ide

3 % for erankshaft

1 3 for output shaft,
left-hand side

1 = [or output shalt,
right-hand side

1 3 for clutch shaft,
laft-hand side

1 % for upper small-end boss

1 > for lower conrod Doss

steel cage,
internally
centrad

steel cage

TGL 11553

1 ¥
Set of balls P 37.5 2 % for steering beaving :
T L 20908
4.4, Imporiant Mounting Dimensions, Running Clearances,

and Tightening Torgues _
{shown in the diagrammatic representation of the engine M 551)
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Motor M 541 schematische Darsteitung
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4.5, Table of Cable Controls Used with Functional Dimensions and

Test Loads

Cable contrel for carburetier, parts No, 11 20 552 500 [11 20 572 504)]

Owverall length
Lenght of shéath

2.5 mim in dia, TGL 39-285/3
Cable diameter
Free end of cable
Test load for nipple fastening
Adhesion strength
Cable control complies with
ETGL 39-285

T3 mum [8534 mm]

T i [T86 mm]

1.6 mm

58 + 1 mm (control dimmension)
45 kg

at least T kg

Cable contro! for clutch, parts Mo, 11 19 551 501 [11 20 573 505]

Owerall length
Length of sheath

dmm dia, TGL 38-285/3
Cable diameler
Free end of cable
Test load for nipple fastening
Adhesion strength
Cable control complies with
A TGL 39-285

Legend for fig. 16

Zundigerze

Einbauspicl
Apblriebswellea:
verlupderier Bereich
Zlenleil
Oberfiichenglite und Form
Kurvenbahn Schaltwalze
Vertiefung max. L3
Axialspiel

Radialaptel
Rundlaufabweichung
ARZUgIMOment
Verschlelikonirolle

83 rm [1,023 mm]

358 i [299 mim]
2 mm
108 + 1 mm {conirol dimenszion)
10 kg
at least 220 kg

sparking=plug

mounting clearance
output shaft:

copperaed area

sliding kew!

surface guality and shapo
cam track of gearshift cylinder
maximum depression L3
end play

radial play

out-of-true

tightening torque

wear gontrol

il



Cable control for hand brake, parvts No. 11 20 554 502 [11 20 575 507]

Owerall length
Leength of sheath

Jmm in dia. TGL 39-285/3
Cable diameter
Free end of cable
Test load [or nipple fastening
Adhesion strength
Cable control complies with
A TGL 39-285

1,099 mm [1,139 mm]

B0 i [ )
2 mrm
133 -+ 1 mm {control dimension)
130 kg
ab least 220 kg

Cable control for starter actuation, parts Moo 11 20 945 500 [11 20 574 506]

Owverall length
Lenght of sheath

2.5 mm in dia. TGL 39-285/3
cable diametar
Free end of cable
Tezt laad for nipple fastening
Adhezsion strength
Cable control complies with
E TGL 39-285

MNote:

When measuring the control dimension,
cable is riveted and soldered at the nipples.

e

2 mm 1,020 mm; 860 mm!]

B mum (D62 mm; 802 mm']
1.6

44 1 mm feontrol dimension)
At kg

ab least 70 kg

the sheath must contact the nipple. The

&) Lenghta when insialling outside of the front tube

32

[ 1 These values apply to the cable controls at the raised handle bars

—

see Grinding
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Evaluation of the piston

micrometer

Checking the no-

nane

Piston

minal dimension d, appearance. Intense weakening
about 10 mm above of the piston skirt is indicative

of a large running clearance.

the lower piston
edge (see Plston

Ohserve condition of the piston

Table}; permissible 1ings

max. d, —0L1 mm

Fig. 18

Che}ﬂﬂﬂg with respect to

none

h =8 mm

vernler
caliper

Clutch disk

thermal overload on the lining;
evenneszs of the clutch disk

= 3.3 mm

5

= l _.j_ Fig. 19
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5. Dismantling and Assembling Operations

5.1, Demounting and Mouniing the Engine

Do ot turn the rear wheel when the drive-chain sprocket iz removed, The chain
ascending on the sprocket might break the plastic chain box,

(1) Withdraw the ignition line plug

{2} Loosen the exhaust system

(3} Disconnect the carburetter cable controls or remove the carburetier completely

(4] Remove the dynamo cover (for this purpose, disconneel the clutch cable control
and the speedometer shaft; the cover is seated on a locating pin

L_ - o e Fig. B3

{5 Remove the driving chain (pull the spring clip from ihe helical pinion of the
speedometer drive and remove the pinion; bend up the locking plate at the
Fastening nut of the drive-chain sprodiet, unscrew the nut and remove the sprocet
together with the chain from the seat; when loosening the fastening nut, the
foot-operated brake is used for retaining)

{f) Loosen the engine cable or remove the flywheel generator ignitor

{_T} Remove the engine fasltening screws and take the engine out of the engine
bearing

Mounting is to be performed in the inverse order of lhe demounting operations,
taking the following items into consideration:

proper and safe tight-fit of all serewed connections:

the locking plates at the driving-chain sprocket and ab the nul for the exhaust
pipe are effectively mounted,

the specified Lnrque: for the fastening nut of the driving sprocket of 355 Nm
{equal to about 3.5 kpm) must be observed, the clamps for the buse plate mounting
have the correct mounting position and must be properly fightened.

a6

ohservance of the specified adjusting values and mounting dimensions:

firing point 1.8 mm hefore T.0D.C.
play of the cable control sheaths 2 to 3 mm,

The concenlric seal of the lgnitor base plate and the observance of the specifie_d air
gap between pole shoes of the coils and the magnetic wheel interior of 0,3 to 0.5 mm
are of particular importance otherwise ignition lroubles will occur, .When the
magnet whee! is sliding, total damage to the flywheel generator primary ignitor may
he inevitable.

5.2, Dismantling the Engine

For any repaic work at the engine removed {rom the wehicle, use the assembly sta:nd
with clamping device ¥V 001, If, exceptionally, such a stand is nol available, prov::?e
a suilable support (wooden frame, supporting blocks or the like) in avder to avoid
damage to the sealing areas or shafts.

Fig. 26

5.2.1. Dismantling the Straighi, Folding Kick-starter

Clamp the kick-starter in a vice, Press
down the supporting disk and, at the
same time, push out the locating pin

Fig. 27




e Dismantling the Electrical Equipment of the Engine

. Tor working at the electrical equipment of the engine, the special repair advice givean
| in the “Repair Instructions for Simson light motor-cycles” must be observed. The
electrical circuit diagram belonging to the vehicle must be used Tor checking the
enrrect wiring,

When the engine electrical eguipment is in perlect working order, the funcilonal
position of the ignitor base plate is marked by seribing or by opposite punch marks
ait base plate and engine casing in order to [acililale work and save time, In this
cage, the cable connections are not separated; thus, the bose plate remaing at the
"-’E'_hiC]E and it is advisable to tie it up at the engine in o prolecled placs.

Fot the relaining band for the “DV 377
flywheel in such a way thai the loop
conlacts the circumlerence of the mag-
net wheel when il is turned anti-elock-
whse,

Unscvew the Ihslening nut W10 50 1
of the moagnet wheel by means of g
socliel wrench or o box spanner, offset

and widihy over llals 17, and remove
the spring washer A 10 from under-
neallh,
Fig. 28

Screw Lthe puller "DV 387 into the hub
of the magnel wheel; retnin the lower
parlt at the spanner areas by means of
a spanner having owidih over flats of
19 mum,

Tighten (he pressure spindle by means
of a apanner, width over Clats 19 mm;
the magnel wheel will get logse all of
a sudden lrom ils conical seat; when
removing i, lake care of the disk spring
2 50 A0 in the keywav of (he vight-hand
crankshatt end.

Fig, 24

{1} Mark the position of the base plate
{2y Loosen the retaining clamps and
remove the base plate

Fig, 10

Dismantling and Assembling the Specdometer Drive

{1) The dynamo cover is removed and

{2) the speedometer drive shafl un-
screwed

(3) Press the clip out of lhe annular
grogve in the drive shafi and

i4) pull the plastic pinion form the shait
el

(5) Push the notched fitting pin 3 3 20
from the interior out of the dynamo
COVET

(6 Remove the bearving piece and

(T helical gear

Mounting is perlormed in the inverse
order; the helical gear must be fitted
with gresse in its place and then it must
be checked that it is [ree to move easily;
the speedometer shaft must be oiled and
placed in a wide are (foo small radii of
curvature lead to breskage!)

Flg. 31

a0



Fig, 12

(1) O e seresw

(2 O el sorew

GE) O eadn serew plug

(1) Berew plug for adjustment opening in
clulels oover

— IMain the gear oil.

Remove  six fillister-head  screws
[venm the clulch cover and press off
the cover from the engine; for this
purpose, insert a screw-driver into
the lifling pockets (1) of the casing
and vse 1 ng 0 lever acting against
the cover; the cover fits tightly on
locating pins,

Fig. 33

— Unbend the locking plates on the
four fastening screws of the thrust
piece, unscrew the screw by means
of a spanner, widih over flats 8 mm,
and remove the thrust piece.

Fig, 34

Fig. 17

(2
2
()
(1)
(3]
()
7]
18]

Grooved ball bearing G:0F F (C3)
Lock ring 34

Lok ring 17

Thrust washers

Clutch gear with 2 coliar bushes
Lock ring 45

Clutch segments

Clutch disks

— Mount the helding device for driving
pinion "V 011" and zcrew it tight.

— The drive of the mechanical revo-
lution counter iz effected via a heli-
cal pinion serewed on the left-hand
crank pin of the crankshaft,

= This helical pinion is secured by
means of a threaded pin with its
point against the cranl pin.

Note:

The driving pinion used is distinguished
from the conventional driving pinion by
a centring turned in for the helical
pinion.

Fig. 35

The helical gear of the revolution coun-
ter drive is arranged in the clutch cover
and operates analogously to the speedo=
meter drive, Helical pinion and heligal
gear of the revolution counter drive are
not identical with those of the speedo-
meter drive.

Flg. 36

{0y Clutch plate

(10 Driver with Belleville spring
111y Safety cap

(12) Hexagon nut M 12 = LI

{13) Thrust pices

(1) Lodking plates

{15) Hexngon head scrows MG X 12
(16) Prossure Sooew

{1T) Hexagon nut M 4§

41



EBend up the safety cap for the retaining nut of the dog and remove the nut by
means of a socket wrench, width over flats 19 mm; remove the clutch parcel
{take care of Lthe thrust washer underneath).

Pull off the clutch gear (again take care of the thrust washer under the gear).
Release the locking plate and remove the fastening nut of the driving pinion by
means of a zpanner, width over Iints 17 mm; pull off the driving pinion (take
care of the disk spring 3 » 3.7 in the keyway of the left-hand tail of the erank-
shall).

Remove the two clutch pressure ping and the appertaining intermediate eylinder
Irom the longitudinal bore of the clutch shalt.

Unhook the torsion spring from the cluteh lever and deaw the complete assembly
upwards out of the engine casing.

Note

The two collar bushes in the hub of the elufch gear are exchangeable,

Dismaniling and assembling the cluteh parecl

42

Serew the pressure member, with the
bulge downward {ihis is oppozite to the
maounting position) on the clutch plate
nnd thus relleve the cluleh parcel from

the pressure ol Lhe Belleville spring.
Remove lhe snap ring 45 from the
oz,

Msmantle he eluteh pareel; unserew the
Pressu e RELETR 1 RTETRA

Fig. th

If the Belleville spring must be sepavat-
el fronm Lhe dog, Then it must be broker.
The new Belleville spring 1s, with the
crown downward, pressed into the an-
nular groove of the dog provided for this
purpose by means ol a pressing ring.

Fig, 33

5.2.5

Fig. 42

The assembling is carried out in the
inverse order of the dismantling opera-
Liems, agaln using the pressure member
as a tool. The relieveing of the Belle-
ville spring for providing the correct
functional p:miifﬁn of the friction dislks
iz only effected after the placing of the
clutch parcel into the hasket of the clutch
gear while the latter is already put on
the cluteh shatt.

Fig. 4

temoval of the Fool-operated Gearchange Mechanism and of the Kick-

starter

Unhook the tension spring (1) of the
calch lever and unscrew the hexagon nut
under it from the threaded pin of Lhe
casing,

Remove (2) lever, cover strap and spacer
sleeve.

Remowve the hollow shaft (3) with at-
tached gearchange lever and Kiclk-starter
shaft.

Femove the gear-shift spring.

Fig, 41

Loosen (4) the fastening screw of the
tensicning plate.

Helaln the tensioning plate in place (il
iz loaded by the kick-astarter spring) and
remove the screw; remaove the tenzion-
ing plate with Kick-starter spring, kick-
starter dog and kidi-ztarter shaft from
the casing.

Unscrew the hexagon nut M from the
threaded pin of the hearing angie (3),
Remove the logking ring (6) from the
hearing holt of the gear-shitt eylinder.
Remove the bearing angle with attached
slewing lever and the gear-shift cylinder
itake care of the thrust washer of the
gear-shill evlinder).

Mote: The bearing bolt is exchangeable.

4%



If necessary, push the sliding-key shaft
(1) out of the cutput shalt by means of
the *fitting mandrel for gear-shift me-
chanism YV 00% (2); leave the fitting
mandrel in this place olherwise the
detent balls of the speed wheels or Lhe
balls and rellers of the sliding key re-
tention fall out of their guides so that
complete dismantling of the engine be-
COMEBSs Necessary.

Fig. 43

B2 Eeplacement of the Shaflt Seal Rings and Annular Rings

The following shaft.seal rings and rubber annulor vings are used

Shaft seal rings

I 20 7% 35 7 TGL 18454 Ws 1018 {01l and pelvol resistant) Tor crankshaft, left-hand

Side

B 20 47 ¢ 7 TGL 16454 Ws 1.018 {oil and petrel resistant) Tor crankshaft, right-hand

side

Dy > 30 % 7 TGL 16454 Wa 1,018
for oulput shaft, right-hand side
22 5 85 50 7 TGL 16454 'Ws 1.018
for hollow shaft

Annular rings

10 3 2 TGL 6365

for shatit of clutch lever
12 %2 TG L 6365

for kick-starter shaft

When removing defective shaft seal rings, take care thal the seat of the ring, the
sliding surface on the shaft in guestion or the ball bearings, if any, under the ring
are not damaged. As a rule, use the [itting slecves provided for this purpose when
fitting new shatft seal rings. As 8 makeshift, the sharp cdges of the shaft sleps can
be covered with adhesive tape of a smooth type in order Lo protect the sealing lip of

the ring,

Shaft seal rings must not be deformed, brittle or soaked. Only use rvings of the
specitied material, condition and dimension. For fitling, shalt seal rings must be
provided with grease (water pump grease, if possible) at the sealing lip.

Annular rings must be treated in a similar way.

43

9.2.8.

Dismantling Cylinder Head, Cylinder and Piston

Carburetier and exhaust pipe have al-
ready been removed.

Remove four hexagon nuts from the oy-
linnder head; pull off cylinder head and
cylinder. -

Fig. 44

Cover the crank chamber by means of
a clean rag lo protect it from [oreign
particles (thiz is of particular impor-
tance when the engine is not to be dis-
mantled further),

Remove the hooked ecirelips from the
piston bosses and push the gudgeon pin
out of its seat by means of the special
tool YEWV 327 (take care of the two check
plates and the upper needle bearing of
the connecting rod).

Fig. 4%

e
Marking of Pisten and Cylinder

The number ztamped in is the pizton
diameter. The arrow-head indicates the
mounting direction of the piston, that
15 Lo say, when mountling the piston, the
arrow points in the direction of the ex-
haust port.

Fig. 36



from the top edge of the cylinder liner

Cylinder diameter {only the last figure
and in two directions, namely,

is stamped in;, eg a cvlinder of the

nominal size of 3801 mm  bhsars the 1. in the longitudinal axis of the

figure 1. eylinder
The mounting ‘clearance piston/cylinder 2. at an angle of 8° to the longitu-
must be 0.03 mm, this means that, for dinal axiz of the cylinder,
example, for the above exlinder a piston
with a diameter of 3798 mm has to be b When the measured diameter deviate by
used. { 0.l mm from the nominal size, the ey-
linder must be re-homed to the next
. B specified grinding-out size,
| |
Fig. 49
Piston-ring gap
Fig. 47 IJ Mew condition Wear limit
0.1 mm to 0.7 mm
| 0.2 mm
529, Measuring Piston and Cylinder ]
F 1 The measurement ol the effective dia-
| meler is laken al a distance of 10 mm 7
from the lower edge of the piston skirct,
When the aclual dimension falls 0.1 mm
below the nominal diameter, then the
piston muslk be replaced by a new one. |
Fig. 50
Fig. 48 5.2.10. Separating the Engine Casing
Unscrew ten casing clamping screws.
The messurement is taken by means

of an internal measuring instroment
(Into instrument): the Operating In-
structions of the instrument must be
strictly observed.

The measurements are taken at three
planes, namely.

5
i} |
A mm I

I
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l
2

a
b
e Flg. 51
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Put the separating device for engine
casing “V 002" on the assembly, uni-
formly and alternatingly tighten the
pressure spindles.

Remove the lock rings from the output
shaft and the cord spring and then re-
maeve the gearbox gears. (In this con-
nection, take care of the intermediate
disks and the gear detents; the set of
genrs on the putput shaft may remain
in ithe rounted position, and in this
cose, Lhe sliding-key shaft and the fii-
ling mandrel “V 008" also rémain in the
autput shall)

g, a2

Remove the gearbox shaftzs; for this
purpose, remove the lock ring 17 of the
cluteh shafl,

Fig. 53

Put the pushing device for crankshatt
W06 in place and press the crankshaft
out of the left-hand casing half (tighien
the pressing spindles by means of a
spanner, width over flats 19 mm},

Fig. 54

Remove the lock ring 40 for the 6203
pearing of the clutch shaft from the left-
hand casing half and the lock ring 47
of the G204 crankshatt bearing and the
shaft seal ring from the right-hand
casing hall.

Heal the engine casing halves to a
temperature of about 100°C; remove the
bearings [rom their seals; if necessary,
use the device “DV 70" for dismantling
the ball bearings 6000 F (O 3) (lor clutch
ahaft, right-hand =zide).

Fig. 55

a.3. Assembling the Engine

Before assembling, atl parts which are to he re-used must be subjected to inspectlon
and thorough cleaning.
The follewing items have to be chedied in partieular:

Degree of Wear

pspeciall of the parts which are marked as parts subject to wear in the spare
parts catalogue,
ol the bearing seats of the drive parts subjected to high stresses;

Condilion of the sealing surfaces:

gvenness and true ranning,
surface guality;

Cuislings must be free [rom cracks and shrink holes;
Tight fit of locating pins and bearings bolts; :
Proper range and gua]ii:,' of the antifriction bearings to be used;

Proper condition

af the safety and locking elements,
of the threads,

of the springs,

of the insulations.

According to the machining in pairs, the casing halves have to be used in mating
'pairs, Slandardised parts must comply with the specifications as Lo guality and
condition given in the spare parts catalogue,

- A4 RA 551, KR il/2, engl, ] 49




5.3.1.

Mounting the Crankshaft and the Change-speed Gearbox

1]
{2}
(=]

)

Fig, 56

Stud bolts for cylinder mounting
Grooyved ball bearing 6204 TI (C3) — gilent
Shaft scal ring D 20 > 35 3 7 {oil-and
petrol resistant)

Laovede ring 40

Check the crankshaft for proper state,
especially

for true running (permissible diviation:
.02 ),

for the condition of the bearing seats
and sliding surface of the two radial
seal rings,

for end play of the big-end bearing cage
(permissible error: {4 4. mm),

for correct allocation of bearings (ac-
cording to Table of sorted groups),

(3 Grooved ball bearing 6202 F (C3)
(5) Girooved ball besring M0 F (C3)
[Ty Ball

(8) Bearing plate

(%) Washicr #.d

{10y Locking plate B B4

{11) Hexpgon nut M8

for =tatie balancing (for balancing, a
weight of G = 26 g is suspended at the
complete crankshaft), r

Fig. 53

When the crankshaft is out of troe, it must be aligned according to the following .
diagrammatic representations:

Fig. 57
{1} Stud ol for eylinder mounting
(&) Grooved ball bearing G204 TH (i) — sllent
() Oil guide platg
{1} =him (3 47
{5} Lok ring 47
(6) Shaft seal ring D 20 = 37 2 T (0il and
pekrol resistant) Fig. &0
{7} Grooved ball bearing MM F (C5)
(B) Grooved ball bearving G0k F{C3)
Fit the lock ring 40 into the annular
groove of the seat for the left-hand ball
bearing. (6203 of the clutch shafl and
heat the lefl-hand engine casing half to
a temperature of 100°C; fit the ball
bearing Into ihe cazing half up to the
stop.
Insert the healed mushroom for the
crankshaft bearing “V 017" into the in-
ner ring of the left-hand ball bhearing
(620 of the crankshaft and allow to
act for 2 te 3 min,
Fag- Fig. 61




Fig. 62

= Inzert the left-hand {fail of the
crankshatt (is cylindrically stepped)
into the heated internal ring of the
bearing and screw the fitting device
W03 on the threaded pin of the
crankshaft; by turning clodiwise the
nut up to the stop, draw the shaft
intop the left-hand crankshaft bear-
ing.

Fig. 6%

= Mount the clutch shaft and lodo it
by means of lock ring 17.

Fig.

]
(2]
L&1]
1y
(53
()
(7
(5]

iy

B3

Clutch pressure serew

Clutch paresl

Cluteh gear

End play

Lock ring 17

Grogved ball bearing G203

Clutch shiaft

Fixed wheel for 2nd speed (number of
teeth = 16} {(for d=speed enging)
Spacer

(1 Fixed wheel Ior drd speed (number of
Legih = 19) (Por 4-spesd engine)

{11} Fixed wheel for 4th speed (number of
teeth = 22} {corresponds to fixed wheel
for 3rd speed in 3-speed engine}

{12) Thrust washer

(1) Grooved ball beaving GO0

(19 Cluteh pressura pin

(15) ROl 5 8

{16y Shaft for clutch lewver (clutch actuakion)

(1T Toraion apring for clutch lever

— Provide the output shaft with lock
ring 20 and thrust washer 20/32 mm
in diameter; insert the sliding-kKey
shaft up to position “4th speed™ into
the output shaft: carefully clamp the
assembly at the end of the =liding-
key shaft into a vice in vertical po-
sition; provide the corss bores with
highly wviscous grease {water puing
grepse) and put the detent balls (ex-
cept for balls for the last gear) info
the holes,

Flz. o

a3



— Alternately place pgears and thrust

washers on the output shaflt (the nil
pockets of the gears peinting in one
direction); during the mounting of
the last gear, bring the sliding-key
shaft into neutral pesition, fit the still
missing detent balls and bring the
gear into functionsl position.

Fig. 67

— Chedk the end play (1) between the

last gear and lock ring 24 by means
of a feeler gauge and bring it to the
specilicd dimension of 0.1+0 mm by
inserting a spacer washer having a
diameler of 24735 mm ag required.
Put {he J‘sllinf., sleeve for ithe eord
spring “V (13" (2) in place; insert two
bulls (31 into ecach of the cross bores,
size 4 nun, provided for this purpose
in the output shaft and slip the ecord
Spring over al,

Mote:

The ends of the cord spring hooked
into each other should not be located
over the balls,

Fig. 68

__IH__,. ,_ X ="E:

I IEHF
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Fle.

(8]
3]
()
(4]
13

{6}
Lo

[t}

)

=]

sliding-key shaift

Cutpuat shafe (for 4-apeed engine)
Lock ring 20

Thrust washer 7 20/32 mm

Loodge gesr for 1st spead (number of
teeth = 4d)

Ball 7 II {1 balla per gear)

Spacer @ 24535 mm (1 mm thick, for the
last washer, thicknesa as required)
Loose gear for ind specd (number of
teath = 39 (for d-speed englne)
Looge gear for 1 rd speed (number of
tecth = 36 (for d-speed engineg)

» & '3 @)

{10) Loose gear for 4th specd (mumber of
teeth = M) (for 4-speed engine)

{10) Looze gesr for 4th epeed number of
tecth = 34) (corresponds to loose gear for
ard apeed in threespeed engine)

{11) Lock ring 23

(12) Ball 4 TII

(13) Cord spring

{14} Ball 4 T

(15] Ball bearing G004

(1} End play

The readily mounted output shaft is
now mounted into the left-hand casing
half {ball bearing 16004}).

The clutch zhaft iz now mounted.

Put together the gear set of the clutch
shaft in the order described.

In a 3-zpeed gearbox, secure it with lock
ring 15.

Fig. 70
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Noles for the three-speed gearbox;

JDutput shaft

In a 4-speed gearbox, place the thrust
washer @ 10518 mm {1 mm thick) on
the gear for the 4th speed.

Fig. 71

Fig. 72

(1) Sel ol gears for four-speed engine
{2} Set of gears for three-speed engines

In the 3-zpeed engine, the loose wheel = = 38 Tor the Znd speed (3-speed engine) is
used in the place of the loose wheels Tor the 2nd and 3rd speeds. Further, the output
shaft is distinguished by the omission of the three cross bores having a diameter of
7.2 mm and the appertaining three balls as detent for the loose wheel of the dth
speed, The annular groove for the lock ring 24 is displaced to the left (as seen in
functional position) for one gear-shift step (about 11 mm).

Clutch shaft

In the gear set on the clutch shaft, the fixed wheel for the 2nd speed =z = 17 is used
in the place of the fixed wheel for the 2nd speed 2 = 16 and the fixed wheel for the
ard speed z = 14, In the 3-speed gearbox, a spacing sleeve is mounted in the place

of the gear for the 4th speed.

i3

=

Gear vatios:

Engine M 531 (3-specd gearbox)

clutch shaft oulput shalt
15t speed 110 : 42 i=1:4.430
2nd speed 17 : B4 i=1:223

Ard speed 22 = |E ad f—loadn

Engine M 541 (1-speed gearbox)

clutch shaft output shafi
1st speed 10 : 44 i=1:4.40
Ind speed 16 s 39 i=1:244
3rd speed 18 : 3 i=1:1.89

4th zpeed 22 H 34 i=1:155

FPlace the kick-starter wheel with the
ratchets downwards on  the through
hote for the kKick-starter dog.

Put the gazkel for the engine casing in
place.

Fig. 75

FPut the ball bearings on the shaft ends
in question (for this purpose heat the
internal rings of the crankshaft bear-
ings to a temperature of about 100 °C).
Heat the right-hand casing half to about
100 *C and put the two halves together.

Fig. 71



Rapidly and reliably screw 10 casing
tightening screws properly in place.
Alternately tighten the serews with the
largest distance between them in order
b0 ensure a uniform pressing together
of the sealing surfaces. It is advisable to
choose the order indleated in Fig, 75;
when the casing has cooled down, the
serews must be re-tightened,

Fig, 76

() Fillister-head serews BN G2 40

(b} Filllster-head serews BM 6 3 50

[0y dF guide washer

{2y -Spacer {547

(1) Lock ring 47

(41 Bhaft senl ving D o 3=l 47 507
(Eoe eranlshatt, right)

(5] Bpacer @14

{6y Packing for sesling cap

{7} Sealing cap

(1 Hexagon-hend geew DM 5 3 10 (4 serews)

(9 Shalt seal clog 100 50307507
{lor output shoft, right)

Putl the oil guide disk (with the embos-
sing upwards) in ils place; check the
end play o the annular groove for lodk
ring 47 by means of a feeler gauge and
adjust it 1o the dimension of maximuom
0.1 mim; for this purpose, insert the spa-
cer (7 47 and it the lock ring 47; mount
the shaflt seal ring 20 = 47 > 7, use
fitting sleeve ¥ 013 (1),

Fig. 16

In the same way, using the shim having a diameler ol 42 mm, adjust the right-hand
ball bearing of the cutput shaft to maximum 0.1 mm, taking the thidtness of the
packing to the sealing cap into consideration; mount the pre-assembled sealing cap;
fit the fastening serews. Use the fitting sleeve “W 015" (2) lor mounting the shaft seal
ring.

Check crankshaft and gearbos shafts that thiey are free to move easily; if required,
relieve them of slight stress due to mounting.

o

i Mounting Piston, Cylinder and Cylinder Head

For selection and mounting of piston and cylinder, the “Table of Specified Matings™
{zee Section 4.1.) should be used. All sliding and bearing surfaces have to be checked
Lor eorrosion and other defects betore mounting and — thelr proper condition provid-
e — then mounted with a thin film of oil,

The cylinder head of the KR 512 types has a shortened cooling rib on the right-hand
side,

Stick the thrust washers on either side
of the small-end boss in place with
SOIME grense,

Fit the piston in the specified mounting
direction {the arrow on the piston head
points in travel direction), pulb the oiled
gudgeon pin on the guide mandrel
“EWV 33" and insert it into the needle
bearing. Retain the piston properly in
this operation in order that the aligned
connecting-rod is not displaced.
Carefully insert the hooked circlips into
the annular grooves of the gudgeon-pin
bosses and make sure of their proper
seat,

Flg. 77

Wet the cylinder foot gasket with water
and apply it to the sealing susface,

(1} Insert the retaining fork for piston
hEV 20”.

(Nofice! The piston ring gap must eco-
incide with the lodting pins in the piston
Ting grooves)

(2) Position of the locking pins
Carefully put the cylinder in place and
turn the crankshaft several times to

achieve the proper functional seat of the
cx¥linder,

Fig. 78



5.3.3.

| (it}

Pul the eylinder head in its place.
Maount four washer 6.4 and four hexagon
nuts M6 by means of a socket wrench,
width over flats 10 mm; uniformly and
crosswise tighten the nuts,

i, 7

Mounting the Kick-starter and the Fool-operated Gearchange

Fig. 80

e

e

Fig. 81

(Iy Bearing angle
() Slottedd nut

(3 Wiasher 8.4

(9y Flexagon nat IR
() Slewing lever

iy Selecdor fork

{7} Liock washer 4
1 Lock washer 6
(1) Gearshift eylinder
(10} Thrust washer
(11) Lok ring 12

[12) Catch lever

(13 Linlk

(14) Sleeve
{15} Tension spring
{16) Control lever
(17 Pawl spring
118) Lock washer 7
(14} Control spring

Fig. &2

(1) Hick-starier dog
(2) Hick-starter spring
(1) Hick-siarter ahaft
(h Lock ping 16,

{3} Annular ring

(6] Tensioning pla

Insert the selector fork of the pre-as-
sembled slewing lever into the annular
groove of the gliding-key shaft (for this
purpose, bring the gearbox into the shift
position of “1s51 spead”™) and mount the
slewing lever together with the gear-
shift eylinder appropriate for the num-
ber of speeds of the gearbox.

Put the thrust washer on the bearing
bolt and lock the gear-shift eylinder
with lock ring 12, i

Fig. 83
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Characteristic features of the gear-shift cylinders for 3-speed and 4-speed gearboxes

3-speed gearbox 4-speed gearbox
number of lock notches 4 ; 5
number of control ping 2 3

length of cam track == 4 mm = B mm

Inzert the offset end of the kick-starter
spring into the lateral bore of the kick-
starter dog and insert the kick-starter
shafl into the internal profile of the
dog,

Fit the component in such a way that
the lower end of the kidt-starter shaft
holds the kick-starfer wheel and enters
the bearing hole of the right-hand cas-
ing half; Lthe lateral pin of the dog
points downward (seen in functiomal
position) to the end of the lifting taper.

Fig. Bl

Tit the tensioning plate in such a way
that the small pair of the offset lugs
points dewnward and centres the kick-
slarter spring; the wide one of the three
lugs pointing upwards must point Lo the
rear when the lkici-starter spring is not
tensioned.

Push the sockel wrench “W 004" over the
kick-starter shaft and tutn it through
1807 Lo the left (anti-clodiwize): press
the tensioning plate down, the threaded
pin of the casing will in this way enter
the bore ol the upper side lug; fasten
the lower side Tug with a hexagon-head !
serew MG 3 14 and spring washer B 6.

Fig. 85

|

Mount the annular ring 12 % 2 by means
of the fitting aleeve "V (147,

Fig. BG

Fut the gearshiflt spring on the tension-
ing plate {the spring ends are spread by
the wide tenzsioning plate angle).

Fig. &7

Mopunt the pre-assembled gearshift lever
(consisting of hollow shaft, pawl and
torsion spring) in such a way that the
gearshift pawl moves past the first and
second lock notch of the eam disk on
the gearshift evlinder.

Fig. #8

iz
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Put the spacer sleeve on the M & thread-
ad stud of the casing and insert the strap
with catch lever (the threaded stud
enters the bore as soon as the pin of
the strap enters the appertaining bear-
ing hole of the casing).

Serew the M 6 nut on the threaded stud:
hool tension spring with cateh lever and
threaded stud together.

Fig. &9

Bring the gearbox into the shift position
“1sl speed™ {eatch lever is in the upper-
most notch of the cam disk), The dis-
tanece from the face of the sliding-lkey
shalt to the face of the driving shaft
should be 46.6 mm. This dimension is
also fixed on the mounting mandrel for
the gearchange mechanism V009,

Fig. 90

Insert the mounting mandrel V 009 into
the driving shaft.
Then turn the slotted nut anti-clodowise
until a lateral dizplacement towards the
putside is felt at the inserted mounting
mandrel which 18 kept with a slight pres-
sure against the sliding-key shaft, From
this position, turn the slotted nut
again through about 1.5 revolutions but
io the right, Put washer 8.4 on the bear-
ing bolt and screw on the nut M8,
The adjustmeni of the gearchange me-
chanism can also be checked at the end
play of the selector fork in the annular
groove which must be equal to the left
and right.

Fig. 01

P

MNote:

Without carrying-out a new basic adjustment of the gearchange system, a dorrection
of the assembly can be achieved in the following way: !

Fault

a) When changing up, the gear fails fo
engage properly iclatters) or jumps
out of engagement under load

b} When changing down, the gear fails
to engage properly {clatters) or jumps
out of engagement under load

Correction
»

— loosen the M # hexsagon nut ffor
hearing angle}

= turn the slotted nut anti-clockwise
for 1/2 to 1 revolution

— again fasten the M B hexagon @nut

— loosen the M 8 hexagon nut =

— turn the slotted nut clockwise for 1/2
1o 1 revolution

— again fasten the M8 hexagon nut

If such corrections alternately lead to the faults a) or b), excessive play {abnormal |
wear, defective parts, or the like) is in the gearchange system, V]
On the test bench, shift all gears by hand without putting the engine into operation:
While the rear wheel iz pulled vigorously, no clatiering (gear not completely engaged)

must oecur in the gearbox.

5.3.4. Mounting the Driving Pinion and the Clutch

5 Ra 531, KR 5l/%, engl,

Insert the disk spring (3 > 3.7 mm) into
the groowve for this spring in the crank-
shalt tail, put the driving gear in place,
Fit the locking plate and nut M 10 5 1,
arrest the driving gear by means of the
“Holding devicre WV 011", Tighten the nut
and lock it [torque 20 Nm (2 kpm)l.

Fig. 4%

Push the thrust washer, 28 mm in dia-
meter and 1 mm thick, on the clutch
shaft, mount the clutch gear and, using
another shim having a diameter of
28 nmum (thickness as required) ensure an
end play of maximuwm 0.2 mm between
clutch gear and clutch dog.

Fig. 93
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MMount the pre-assembled clutch parcel,
fit the safety cap and fasten the dog of
the cluteh parcel by means of nut M 12
=15 [torgue 25 Nm (2.5 kpm)]; lock the
nut.

Fig. 14

The end play of the clutch, with the dog
properly Lightened, iz checked by means
ol a dial gauge and a self-made stand
for the dial gauge,

The end play of the clutch may be mini-
mm L3 mmand maximum 0.6 mim,

Flg. 45

Insert the pre-azsembled shaft for the
clutech lever into the casing opening
provided for this purpose and hook in
the respective torsion spring.

Fit the clutch pressure pins with inter-
mediate roll into the central hole of the
clutch shafi.

Flg. M

Put the thrust member in place, screw
it tight by means of the 4 fastening
serews and lock them.

Loosen the binder nut M A and adjust
the cluteh clearance at the adjusting
serew (1) while the clutch lever is per-
pendicular to the casing sealing surface.
Tighten the binder nut MG, It must be

.30,

Mounting the Chain Sprocket

5.3.6.

possible to slew the clutch lever for
about 4 to 5mm, Check that the clutch
ig in perfect working order.

Pui the packing for the clutch cover
and the cover on the assembly (for this
purpose use the [lilting sleeve “W 0167
for he prevention of damage to the seal-
ing lip of the shaft seal ringh; pay parti-
cular attention to the correct fit of the
evlindrical pins and serew on the 6 fil-
lister-head screws of zize DB 3 35
Mount the gearshift lever and the kide-
starter lever.

Iig. 97

Put the chain sprocket on the square of
the output shaft and fit the locking plate
(take care that the sprocket fits without
clattering): apply the holder-on “W 012"

“and tighten the fastening nut by means

of & spanner, width over flats 24 mm,
and the specified torgque of 355 Nm
(2= about 3.5 kpm).

Bend the locking plate so that it con-
tactz one of the flat sides of the nut;
mount the helical pinion Lor the speedo-
meter drive and it the clip spring.

Fig. 98

tnstalling ithe Engine Electrical Eguipment

Mount the base plate, taking markings.
if anv, (1) into consideration; carefully
tighten the paw-tvpe fasteners (2}, tak-
ing care that the fasteners ecgntact the
base plate evenly., When tightening the
fasteners, the base plate must not be
distorted.

Fig. 99, Base plate of the electronic ignitor



The carburetters of the 16 N series are needle-jel piston-valve carburetiers with an
induetion width of 16 mm, The contrel of the amount of the fuel-air mixture sucked
up by the engine is effected by a piston valve which is actuated by means of a cable
control against the cloging force of & compression spring,

Adjusting devices for (1) base plate and
(2} contact breaker.

Put on the maghet wheel, taking the
correct position of the kevway into con-
sideration (in contacl-breaker ignitors,
the range of the cam contact surface
nera the centre peoints to the contact
lever otherwise there is the danger of
damage to the contact laver).

Put on the retaining band “DWV 377,
When the magnet wheel is turned eloek-

wise, the loop of the band must make
contact; tighten the fastening nut DM 10 by
1 together with spring ring 10 with a
torque of 20 Nm (= about 2 kpm). Fig, 102
Fig. 100 Base plate of the primary ignitor (1) Slow-running sir screw
(%) Starting air inlet
() Starting mixing tuhe
(4) Float necdle valve
{5) Main jet
(6] Meadle jet
{7 Slow=running jet
J (i) Owerflow and ventilating opening
) Throttle adiusting screw
6.2, Spheres of Influence of the Regulating Parts of the Carburetter
6. Work at the Needle-jet Piston-valve Carburetters
16 N 1-11 (Mokick S 51) and 16 N 1-12 (Small Scooter
KR 51/2)
6.1. Design of the Carburetters
Fig. 103
1) Main jet (HD)
(%) Partial-load needle position (TNE)
(3) Fiston valve opening (DS)
(d) Blow-running air serew (LLS)
(5) Induction port
(5] Piston valve travel
Fig. 101
(1) Carburetler rasing upper part The partial-load needle is arrested in the piston-valve by the needle holder. The
2) Float chamber J possibility of adjusting various compositions of the mixture within the partial-
(3) Fastening screw for float chamber - £ - o il . P Er 2 =
N e e i ven iata s Goering load range is gr:fen by ChEiTIE.IT.IIE, the Frnhltm]': of the partial-load needle. For this
(3] Carburetler casing cap purpose, the partial-load needle is provided with several notches.
{6} Hose nipple i
- =
' - il
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Fig. 104, Pactial-load necdle with needle holder

For suspending the partial-load needle that
notch Irom 1op eounts in which the lower
plate Of the needle holder i3 engaged

When suspending the partial-load needle at a lower notch, the fuel-air mixture
hecomes leaner within the partial-load range and when suspending the needle at a
higher noteh, the mixture becomes richer; it should be noted, however, that the
partial-load needle position specified by the manufacturer iz the optimum position
which has been determined by comprehensive tesls,

6.3. Maintenance of the Carburetier

To aveid disturbances of the carburetler function, it is advisable to clean the car-
buretter from time to time. Cleaning should be carried out at an interval equal to
a distance covered of 10,000 km or once a year at least, For cleaning, the carburetter
must be dismantled. As detergenl, pure benzine, Per or Tri, and compressed alr have
to be used only. The use of any other delergent is not allowed. Cleaning (or checking)
the jets by means of drills, wires or the like is not allowed because this will glways
entail a change in the jet flow values which may impair the carburetter function,

6.4, Float Mouniing Dimensions

The: adjustment of the float must be effecled at the two floal pots. The distanece
between the fioat pots is 16 + 0.2 mm. The floal mounting dimensions are without
the rubber chamber packing.

A correction of the float mounting dimension can be achieved by slightly bending
the float hinge lever. The above described adjustment of the float does not dispense

Arem a measurement of the actual level of the fuel in the float chamber.,
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Fig. 105

Measuring the float mounting dimension
37+ 05 mm from the supporting surface of
the Aoat chamber to the Aoat top edge with the
shodlk-absorber bolt of the float needle pressed
i in for 38+ 05 mim with this bolt not pressed in)

Fig. 108

Mensuring the maximum  float  iravel
425 4 05 mm form the supporting surface of
the Aoat chember to the flost edge

6.5. Measurement of the Fuel Level

The measuremeant of the actual fuel level can only be taken with the help of a float
chamber specifically prepared for this purpose and outside of the vehicle. An about
2 mm thick Piacryl plate, 20 > 20 mm in size, is glued to a narrow side of the float
chamber to be used, A suitable adhezive, among other types, is the two-component
adhesive. When the adhesive has cured, the tolerance limits of the fuel level must
be scribed on the Piacryl plate, starting from the floal chamber edge (7 mm and
 mm with a fuel level of & 4 1 mm),
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Fig. 107
(3) Liewval (4] Float chamlber

(2} Packing
{3y Placryl plate

(3) Floal

The float mounting dimensions (€, €} are only applicable when the Tuel level (KH)
is taken inlo account -

2 — float needle valve closed, spring plunger not pressed in
By = f.uel needle valve open, floal hinge lever at stop (maximum float stroke)
KH — fuel level measured from the float chamber tap at a fuel column of 300 mm

Type of Fuel Float mounting Float needle Identifica-

carpuretter Fuel level dimensions valve packing tion Nao, of
; : ringd > D=5 flaat cham-
KHinmm e inmm &y in mim in mm bertobeused
16 M 1-11
16 N 1-12 B41 29 = 0.5 25405 10145 15 16 14164 004

On the test float chamber prepared in this manner, the eadily assembled earburetter
housing (including rubber casing packing) is mounted, During the lest, the carburetter
miust be kept horizontal and must not be tilted. The fuel column rmust be 500 mm
(measured from the fuel Ievel in the fuel tank to the hose nipple of the car buretter) :
that is why the test should be carried out with the fuel tank completely filled,
Alter connecting the fuel line and opening the fuel shut-off cock, the actual Tuel
level will ke ghtained in the test float chamber; the level must be betwesen the two

g2

marks scribed on the plate, A correction can be achieved by bending the float hinge
lever or by changing the thickness of the sealing ring arranged below the float needle
valve, Since the float has a transmission ratio of 1 :2.5, a4 change of the thickness of
the sealing ring by 0.5 mm causes a change of the fuel level v 1,25 mm provided that
the float has not been distorted during the repeated dizmantling operation, Care
should be taken that, for corrections, the test [oat chamber must be dizcharged and
re-filled from the fuel tank with the carburetter casing mounted between the tests
g0 that it 15 not advisable to serew the fest float chamber to the carburetter casing,
The fuel level must remain constant for a period of at least 5 min, When the fusa]
level rises slowlv, this is indicative of a leaky (dirtly, loose) float needle valve. A
rapid rise of the fuel level (carburetter overflow) is caused by a jamming float or
a float needle jamming due to contamination,

For workshops it is more favourable to use a stationary test eguipment according to
Fig. 108 [or testing the fuel level. The test procedure s the same as that described
above but an additional fuel shut-oft cock for emptying the test float chamber is
required because the latter ig permanently attached to the test eguipment. The
separate fuel tank with fuel shut-off eock must be installed in such a way that a
fuel column of 500 mm is ensured,

T

e a=5*Blechdicke

P

MsxT ‘&JI7L_~H~' T

MiExT

Tx45° 6| 10

Fig. 109, Sketch of the connecting socket

a = 5 - Blechdicke a = § + sheet-metal thickness

6.6. Adjusiment of Slow-running

A pre-condition of an optimum slow-running adjustmenl is a correctly adjusted
ignition, a preper spraking-plug (electrode gab) and a good sealing of the engine
with respect to secondary air (among other things, shaft seal 11ngs on the erankshaft,
carburetter flange). According to legal provisions, slow-rufning a.jJustmen’t has only

ik
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Fig, 100, SKeteh of the
test cquipment

(1) Holder

(2) Test foat chember

() Fuel feed from the
fuel tank wilky inter-
posed et shut-off
Cook

(4 Connecting socket
[eee Tig. 109)

i3 Fuel shut-off cock

(3 Collepting wvagseo]
for fuel Aowing out

Behilterauslan
outlet of container

Eraltstoffsiule
fuel column

£

to be carried out in an engine still having operating temperature and using the ne-
cessary measuring devices (exhaust gus tester, eangine speed counter)!

By means of the slow-running air screw, the composition of the idling-fuel-air
mixture and by means of the piston-valve setting screw, the idling speed iz regu-
lated, Slow-running adjustment must be effected in such a way that, with an-idling
speed of m= 1,250 + 150 rprm. the CO proportion in the exhaust gases s 3.8 (o
4.0 Vol-%, :

When serewing down the slow-running air screw, a leaner mixture of fuel/air is
provided for slow running and when slackening back the screw, the mixture becomes

richer,

7. Work at the Induction and Exhaust Systems
i 13 Induction System

r:‘.1..1. Induction System of the 5 51 Series

The induction svatem is arranged in the righl-hand half of the central container.
The volume of the induction container is of particular importance to the performance
of the engine and must not be reduced by the use of the container for other purposes

(e.g. keeping spare inner tubes, cleaning rags and the like), Dust separation is effected:

by means of a wet air filter.
The systems does not reguire pacticular maintenance.

Wash the air filler cartridge FLP 621
(1) with pure benzine.

ail,

Allow the lilter element to (rickle out.

Then wet the filter element \’-ﬁi‘] thin

I



P Inﬂuciiﬂn System of the KR 51,2 Series

Fig. 111
Ly Intake hose (4) Intermediale vesasl
(2} Intake sllencer {5} Spring for sir (ilter

(31 Adr fglter cartridge FLP 63/1

Dust sepavation is effected by a wet-air {ilter, The system does nol reguire particular
maintenance, Wash the air filter ecartridge FLP 621 {3) with pure benzgine. Then wet
the filter element with thin air.

Allow the filter element to tridile out,

T Exhaust System
In the exhaust svstem, items of particular importance are the tightness of the connec-
tion points and the cleanliness of the silencer inzert, An increased back pressure due

to passage openings narrowed dewn leads to reduced performance. When the passage

6

openings are increased, the fuel consumplion and the neize level will also increase,
It iz very probahle, at the same time, that the engine performance is also reduced.
The exhaust pipe should be plugged in the silencer for a length of 317 mm.

= : 5 :
(]
, 00,
]
Flg. 112

4 (1) Lodiing plala
(2 Packings
(3} Union nut

- \- . (1) Eaxi t ni
| e 1) Exhaust pipe
D e e 5, Ciin
mH (6) Inlet funnel
O = (T) Silencer insert

(8) Tail picea

To ensure proper heat protection in the
raised exhaust sy¥stem, take carve that the
intermediate laver clamps in the clip
which is arranged in the centre betwieen
the two fastening points.

Fig. 113
Elhow and Plugged-in Lengths
Wariant stretched-out length of plugged-in length in
elbow inlet funnel
40 kErmn'h 6530 mm 280 mm
a0 lkm/h 460 mm 250 mm
G0 ki 'h 60 mm 200 mm

Mote:

The exhaust muffler of the 40 km'h variant is marked by a 40 stamped in the iniet
funnel.
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8. Work at the Electrical Equipment

8.1, Flywheel Generator Primary Ignitors 8307.8, 8307.8/1 and
y B307.8/2

B.1.1. Desizn

Fig. 114, Main parts of the fiywheel genecator
primary ignitor

{1} Baze plate

(2) Primary coil

(3 Light coll

(1) Light codl

(i) Capacitor

(6) Contlact brealker

{7} Ignition coil AB 12V
(#) Ignition line

(9] Tgnition Ilne connector
{10 Flywheel

(11) Contact-brealer cam

Fig. 115

{1} Primary coll

Light Coil

Type of Ignitor (21 3]

8307.8 21 W for stop light, tail light, 25 W lor headlamp
cpepdometer iliumination and
battery charging

21.2 W for headiamp, 1ail light

BE0T.81 21 W for stop light
twithout charging and speedometer illumination
it

Light Cail
(2 (3}

;I‘_'.rpe of Ignitor

B307.81 21 W for stop light and speedo- 21.2 W for headlamp, tail light
(with charging unil)  meter illumination and speedometer illumination

21 W for stop light

31.2 W for headlamp, tail 1ight
and speedomeler illumination

R307.8/2

{The full headlight beam control lamp ineorporated in various export designs is fed
by the 21-W light coil.)

The flywheel generator primary ignitor consists of the following two main assem-
blies: AR 5

Identification Mo,

Base plate, complete

83057.8 BAOT.H-1400 B30T.8-010
BIOT.EL B307.8/1-100 BROT.E-010

BE0T.8/2 H5307.8/2-100 BT H-010 '

The flywhesl $2307.8-010 possesses § anisotropic oxideeramie magnel segments which
reqguire neither a remagnetisation nor a magnetic short-eircuit when the flywheel is
removed. The hub of the flywheel has the shape of a cam. In addition, it is provided
with a thread for the device [or pulling the flywheel from the crankshaft (M 27 5
1.25). .

The base plate has the Tollowing cable connections:

Terminal Cahble colour
designation

50 red/ white [lyrwheel generator primary ignitor 83078
light eoil 25 W for the twin-filament bulb in hegf:ﬂamp i |

flywheel generator primary ignilor 8307.8/1
light coil 21.2 W for the electric bulb in headlamp, the
tail light and the speedometer illumination F

[ywheel generator primary ignitor 8307.6/2 "
light eoil 31,2 W for the twin [ilament bulb, the tail light
and the speedometer illumination v .
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Terminal Cable
designation colour

58a red/yellow tapping at light coil 21 W, connection for baltery
charging

500 grevred light coil 21 W for stop light or via the tail light inductor
for the 5-W tail light and the 1.2-W speedometer illumi-
nation

2 brown/white primary coil for ignition

Ignitor type 3307.8:

For the adaptation of the low power reguirements of tail light (5 W) and speedometer
illumination (1.2 W) to the light coil power of 21 W, a choke coil, which is arranged
in the charging unit, is connected in series with these loads, For changing the battery,
the terminal 59a (red/vellow) is connected with the charging unit via a miniature fuse
3, 153 TGL 041571,

The comimon supply to;

stop light

tail light

speedometer itlumination
battery charging

via the tail light choke

via the charging unit

L)

[eom one light codl involves the following:

with the stop light switched on (actuation of the pedal brake), the tail light, speedo-
meter illumination and the charging unit are inoperative;

with the tail lamp switched on and the speedometer illumination (driving during
the night) alzo switched on, the charging current to the battery iz reduced.

Ignitor type 8307.5/1:
In this type of ignitor, the electric bulb of 15 W for the headlamp, the 5-W tail light

and the 1.2-W speedometer illumination are supplied by the light coil which is design-
ed forthe total load of 21,2 W,

Ignitor type B307.5/2:

In this type of ignitor, the twin-filament bulb 25/25 W lor the headlamp, the 5-W
tail light and the 1.2-W speedometer illumination arve supplied by the light codl
designed for the total load of 31.2 W,

a0

8.1.2, Tenition Side

§.1.2.1. Ignition Timing according to Firing Point

The primary current gencrated by the [lywheel generator primary lgnitor for igni-
tion has a changing intensity due to the physical laws involved, For achieving a spark
of the necessary magnitude, advantage must be taken of the maximum of the primary
current which corresponds to a certain posilion of the primary coil in the magnetic
field of force of the [lvwheel. At this instant, the contact brealker must open in |
order to initiste the induction process in the ignition circuil. The optimum breaking
time is determined by the manufacturer by caveiul measurements, delined dimen-
sionally as a certain position of the flywheel with respect Lo the primary coil on the =
base plate, and fixed by a marking on the flywhesl and on the baze plate (liring
peint marking), For the fywheel generator primary Ignitors 8307.4, BE0T.AM1 and
H207.8/2 the following dimensioned sketch is applicable.

Flg. 116

(1} Marking of the Aring polat on e
enEine chsing

(2] Marking of the Aring point on the

base plate

Marking of the firing peint on the

flvwhesl

(1) Engine casing

(5 Audjusting plale

(f) Base plate

(T) Point of ignition (control
dimuengian)

{8 Flrwheel

[

When Liming the ignition according to the liring point, proceed as follows:

Checl: the specitied electrode gap in the sparking-plug of 0.4 mm.

Slightly slacken back the screws of the fastening clamps or paws aof the base
plate.

Moave the [lywheel into ignition position, thatl is to say, turn it in the sense of rotation
until the line marking on the fiywheel coincides with the liring point marking on the
engine casing (namely, 1.8 mm before T.D.CJK

Using the adjusting plate, turn the base plate until the line mark an the base plate
coineides with the liring point marking on the engine casing.

With the base plate fixed in this position with respect Lo the flywheel, adjust the
contact breaker in such a way that it is just about to open. For this purpese, loosen
the fastening screw of Lhe contact breaker and turn the contact breaker as required,
The instant of lifting {contact-breaker opening) is indicaled by the ignition tirming
device.

6 KA 551 KR 519, engl. a1



Fig., 117. Ignition timing by means of the
ignition timing davice

MNote:

When an ignition timing device i3 not available, the opening of the contact can be
checlted with the help of a clean strip of sheet metal having a thicdkness of 0,03 mm
itin f2il) which is clamped between the closed contacts and which iz released upon
the commencement of opening 2o that it just can be drawn out.

Alter adjusting, the fastening screw of the contaet breaker must be tightened.
For checking Lhe setting operation carried out as deseribed above, the contact points
gap of the contact brealer can be determined at the instant of the highest point on
the cam lobe (desired value: 0.4 4 0.05 mm).

Fig. 118, Checking the contact-broaker points
11 man

i)
FProperly tighten the screws for the fastening paws of the base plate.

~ Note:

If a firing point marking is missing on the engine casing, or il it is no longer appli-
cable because of a repair (2.8 incorporation of a new crankshafl), a useful marking
15 to be applied as follows: i

a2 ™

g

Serew the fiving point measuring instrument (dial gauge) inlo the plug thread in
the cylinder caver

Find the T.B.C.

Set the piston to the firing poinl (L% mm before T.DUC). Turn the crankshaft anti-
clockwise. It is advisable to lurn the crankshafl anti-clockwise just a little further
in order to find the corvecl fiving point by lurning the erankshalt clodowise (equali-
sation of play).

Transfer the marking from the flywheel to the engine casing,

5.1.2.2. Maintenance Instructions

Contact breaker

Contact breakers whose contacls are badly worn (remarkable pitting and the like)
must be replaced by new onez, Smaller elevations can be removed by smoothing by
means of linest emergy stone. The contact surface shall obtain a pelished finish.
Oiled up contacts should be cleaned by means of a non-fuzzy cloth seaked in carbon
tetrachloride or benzine.

Lever bearing bolts must be greased with a suitable lubricating grease.

Cam lubrication

The proper condition of the lubricating felt pad iz of particular importance to the
service life and zerviceability of the contacl breaker. It is emploved to ensure an
economical and permanent lubrication of the cam track,

The lubricating felt pad should touch only the cam lobe and a part of the aseending
and dezcending curve,

[Approximate dimension for setting: between lowest point of the cam and lubricat-
ing [elt pad surface 0.5 to 0.8 mm.)

The lubricating felt has to be provided with a special oil for ignition conlact breakers
M 31112, Felt pads that have become too shovt, dirty or erusty must be replaced by
new ones. After putting the vehicle into operation, the Iubricating system does not
require any maintenance for a period equal o 5000 km of road operation. When
the dislance covered of 5,000 lkm has been reached and then every 3,000 km the Iub-
ricating system must be checked and the lubricating felt pad provided with special
oil for ignition contact breakers. For this purpese, use a serew-driver (about 2 to
3 mro wide) snd apply 3 Lo 4 drops of special oil to the fell. L
The oil catch piece of fell serves for protecting the contact breaker from being con-
taminated with oil.

8.1.2.3. Test Values of the Irnitor

When checking the ignitor by means ol Lthe test equipment, the following values must
he ohserved.
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Temperature of the ignitor: 230°C £ 5 K

Spark gap TGL 4481 /60
in mim

Speed in rpm

300 or less 5. irregular sparlk
350 or less 3, regular spark
3000 ar less T. regular spark

up to 7,000 7. regular-spark

The main light (terminal 59) must be loaded according to the Table in Seclion
8.1.3.

8.1.3. Testing the Light Side

When testing the light side by means of the test eguipment, the following values must
be phserved:

Type of Terminal  Voltage at

Load resizstance
ignitor no= 4 {0 rpm 7= 7,00 rpm
~ B30T.B 5] 6w TRV 1.82 ohm
' e F 6wV 255 X without 1oad
E 5ab 6V TRV 1.75 ohm
#307.8/2 59 6BV TAEY 1.46 ohm
ha LY 25 N without load

aib L TEWV 1.7% ahm

The test is carried out at a temperature of 20 °C £ 5 K.

When {aking these measurements, the ignition side must be loaded with a sparking
distance of T mm.

The voltage is measured by means of an effective-value voltmeter separately at each
terminal according to the Table: the terminals not subjected to testing must not be
loaded. The load resistors must be non-inductive (bifilar winding) and independent
of temperature.

Resistance values of the light coils (approximate values):
Type of ignitor 8307.3:

25 W coil {terminal 59 against earth): 0.22 ochm
21 W coil (terminal 5% b against earth,
terminal 58a not conneclted): 0.22 ochm

4

Type of ignitor 8307.8/2:

31.2 W coil (terminal 59 against carth): 0.13 ohm
41 W oeoil (terminal 59b agninst earthy:  0.22 olim

It is pessible Lo check the Hght side of the ignitor in the vehicle by an orienting wol-
tage contral by means of a multirange instrument (e.g, UNT T at the individual loads,
Mo remarkable deviations Trom the values given in the Table must occur.

8.1.4. Maounling Dimensions and Instruclions

The core surlnees of the coils must correspond to the dinmeter of
g4 -1s

The coils must bhe mounted on the base plate exactly centrally (centring diameter
of the hase plate is 110 mm). Betwseen Lhe core surfaces of the coils and the internal
diameter of the flywheel, an air gap of from 0.3 to 0.5 mm must be ensured on all
sides. Take care that the seat of the coils is properly plane and that the nuis are
iightened as specilied.

Laoase coils and coils not properly seated with respect to planeness and cenfred con-
dition lead 1o rubbing and thus to the failure of the coils.

8.2 Electronic Magnet-Ignition System 8384.5/1

821, Dresign and Mode of Operation

The magnet high-voltage capacitor ignition operates without contaet and does not
reguire any maintenarnce, The ignition current 18 induced in the external 6 V ignition
coil by contralled capacitor discharge. The current for charging the capacitor and
the contral pulse is generated by the charging coil and the control transmitter of the
ignitor, respectively.

Fig. 115. Main parts of the flywhecl generator
electronic ignitor

(1} Base plate

{2} Light coll 35 W

{3} Light coil W

(1) Charging coil (for ignition)

(5) Control transmitter

i) Flywheel

(T) Ignition coll AB GV = IPOO

(&) Ignition line

(8 Ignition lHne connector
{10) Conteol part
{11y Line from conkrol part 1o ignition coil
{12y Line from control part to ignition-light

gwitch

The electronic magnet ignition system consisis of

flywhesl generator electronic ignitor identification Mo, 8305.1,1
canirol part identification No. 8309.12

ignition coil AB GV — TG 4481 — PO identiflication No. 1]351.1,"13
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Fig. 120

{1} Charging coil

(2) Light coll 35 W for the twin-fGlament bulb
in the headlamp

(3) Light coil 21'W for stop light, eail light.
speedometer illumination and battery
charging

The flyvwheel contains 6 oxideeramic permanent magnets which require neither a
remagnatisation nor a magnetic short-circuit when the flywheel is removed. The
ignition is controlled contact-less by virtue of a special design of the pole plate, The
hub of the flywheel is provided with a thread for the device for pulling-off the flv-
wheel from the crankshaft (M 27 » 1.25).

Terminal Cable identifi-

designation cation colour

Terminal 59 red-white connection of the 35 W light coil

Terminal 59z red-yellow tapping the 21 W light coil for the charging unit;

inlerposed:

miniature fuse F 3,15 TG L 0-14571

connection of the 21 W light coil for the stop and
for the tail light {tail light connection via the rear
light choke arranged in the charging unit)

Terminal 59b grey-red

Terminal 14 rerl connecting cable of the charging coil for the
ignition atter connection {14) of the control
part

Terminal 3 bluse transmitter line, after connection (3) of the contral
part

The common operation of stop light, tail light and charging unit from the 21 W coil

' entails that, with the stop light switched on, the charging unit is inoperative and the

tail light and the speedometer illumination are switched off. When the tail light and
the speedometer illumination are switched on (night operation), the charging current
for the battery is reduced.

MNotice!

The terminals {14), {2) and {15) carry operating voltages up to 400 ¥V, For any work,
the engine must be stationary and the ignition switched off!

- BB

b Adjustments

List of necessary adjustments:

Repair measures

mounting paired ignition systems

maunting new control parls

installation of new {lywheel generator
electronic ignitors

mounting new base plaies

mounting new lywheels

installation of new light and charging
coils

Mecessary adjustment

basic ignithon selting

speed of initiation is pre-set; check speed
of initiation, adjust it, i reguired

bhasic setting of the ignition, check speed
of initiation, adjust it, if required

checlk the speed of initiation and adjust
it, if required; then perform dynamic
spark seliing

checl the spead of initiation and adjust
it, if reguired; then perform dynamic
spark zetting, newly mark the base
plate

hasic setting of the ignition

Mote:

On the oceasion of any repair in the ignition system, chedk the specified electrode

gap of 0.4 mm in the sparking-plug,

8.2.3. Basic Ignilion Setting

The hasic setting of the ignition is performed as follows:

Fig. 121, Bagic adjustment of ignition

Slightly loosen the fastening claws for the base plate,
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Turn the base plate by means of the adjusting plate until the line mark of the base
plate coincides with the firing point marking {(corresponds to 1.8 mm before T.DLC)
on the engine casing.

FProperly tighten the screws for the fastening claws of the base plate,

.24, Adjusiment of the Speed of Initiation

Definition of the speed of iniliation

The “speed of initiation” is the speed al which the transmitter voltage is sufficient
to release the electronic switch (thyristor).

It iz indicated by the commencement of spark transmission with a small spark gap
ez, electrode gap of the sparking-plug at normal pressure).

The speed of initition should be between 400 and 600 rpm.

Procedure of adjusting

Adjustrment should be carried out with the engine in a cold state, To chedk the speed
ol initiation, the sparking-plug is unzcrewed, put inte the ignition line connector,
then =arth contach is established (at the engine practically), and then the ignition
switched o,

By means of a revolution counter (e.g, a hand tachometer) and with the 3rd gear in
engagement, while the kick-starter is uniformly actuated or the rear wheel turned,
find out at which speed the commencement of ignition — indicated by the first spark
appearing in the sparking-plug — takes place.

I ol S Fig. 122

The speed of initiation is adjusted by means of the adjusiable regulator of the control
part.

In case of & speed of initiation below 400 rpm, the regulator must be turned clods-
wise,

In case of a speed of initiation over 600 rpm, the regulator must be nurned anti-
clockwise (Fig. 122). !
The criterion of a correctly adjusted speed of initiation is good stactability with
normal kick-starter actuation and non-erratic operation in the upper speed range
of the engine,

Lt

I, proper ignition timing provided, slarting the engine is only possible with vigo-
rously actuating the kick-starter {in this case the engine speed is about 1,700 rpm),
the speed of initiation must be reduced in the manner specilied above, If, on the
one hand, good startability is given and, on the other, intermittent spark emission
at high engine speeds oceurs, the speed of initialion must be increased. A trial ride
must be carried oul

8.2.5. Dynamic Ignition Timing

Dynamic lgnition timing or, in other words, spark selling is effected at an engine
speed of 3,000 rpim with the help of a strobascope lamp.

Fig. 122

Sequence of operations:

Slightly loosen the [astening claws and then turn the base plate in such & way that
the noses of the adjusting plate are opposite to the adjusting recesses at the
engine,

Allow the engine to run at n = 2,000 rpm and expose the markings on flywheel and
engine casing to flashes from the stroboscope and turn the base plate until these
markings coincide.

Properly tighten the screws for the fastening elaws ol the base plate.

Notes:

When the firing point marking, i. e 1.Bmm before T.2.C,, is missing on the engine
casing, then it must be provided in accordance with the information given in Section
8.2.3, {basic adjustrnent of the igition} with the help of a liring point measuring device
(dial gauge).

When the flvwhesl alone is replaced, the marking provided on the base plate is no
fonger valid and can only be used as a clue. After the dynamie ignition timing, the
base plate must be marked according to the markings provided on the engine cas-
ing,

Motice!

When carrying out adjusiing operations while the engine is running, the risk of
injuring by the rofating flywheel is given.
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3.2.6. Information for Repairs

Repalrs of the eleclronic magnet-ignition svztem should be left to the expert who not
only has the required knowledge but also disposes of the necessary testing and
measuring equipment. Makeshift methods should only be used in case of emergency,
The following hasic repair variants are possible:

Dismantling and re-assembling (replacement) of the complete system.,

The components paired into sub-assemblies by the manufacturer have o be used
only. The appropriate combination of electronic ignitor and confrol parts ensures
optimum values of timing.

A basie adjustment of the ignition is required,

Replacement of the base plale or of the {lywheel

Replacement base plates have no marking for the release of the control pulse in
the control transmitter. On the replacement flywheels, a marking related to the
keyway in the hub is provided. Therefore, base plate and flywhesl must be adjusied
with respect to each other when one original part has been replaced and then the
base plate must be provided with a new marking, Narmally, this is done by dynamic
ignition timing with the help of a strobeoscope lamp at an engine speed of &=
3000 rpim,

Replacement of the control part
Adjustment of the Tiving point as a makeshift
Determination of the speed of initiation as a makeshift.

B.2.9. Adjusiment of the Firing Point as o Makeshifl

Fig. 13, Coil core cenire of the control trans-
mitter to be marked on the [ront of the latter

Fig. 125, Centre distance of ihe control pole
plated in the flywheel to be marked on the
casing of the lalter or on the cardboard inserd
vigible from outslde

Fig. 126, Plug the Dywhes] on the base plate in
such a way ihat the two markings odincide

Fig. 127, Mark i.ln‘f: base plate according to the
marking provided on the Aywheel

Replacement of the control part

Check the speed of inifiation of the electronic magnet-ignition svztem, which has
heen provided with & new control part, by means of a revolution counter and correct
the setling, if required.

Range of adjustment: 400 to 800 rpm.

5.2.8, Makeshifi Determination of the Speed of Initiation

A speed of about 420 rpm of the crankshaft iz obtained when the rear wheel is
steadily turned through half a revolution within 1 & (corresponds to moderate effort)
with the 3rd gear in engagement.

Procuedure of adjusting

Juck up the vehicle and engage the 3rd speed.,

Crip the lower end of the rear wheel tyre with one hand and uniformly turn it
through L6O® with moderate expenditure of energy; al the same time check whether
a spark flashes across the electrode gap.

I[f a spark occurs while the wheel is turned distinctly slower, the regulator must he
adjusted clockwise, ;

Il no sparks oceur while considerably grealer elflorts are macde in turning, the re-
gulator must be adjusted anti-clockwizse.




Tools:

revolution counter
stroboscope lamp
seriber

serew-driver 6 mm
serews=driver 2.5 mm
ignition point measuring device

8.2.9. Test Values of the Ignitor

When testing the ignitor by means of the test equipment, the following values must

be oheerved:

Temperature of the ignitor: 20°C 4 3 K

Speed of inttiation: 400 ta 00 rpim (here, the test is carried out with a small spark
Eap — 2 to 3 mim)

Sparking distance

Speed in rpm

Spark gap ace. o TGL 448106 in mum

400 or larger 6 mm, regular zpark flashover
3,000 to 7,000 1 mm, regulaspark flashover

The light side must not he loaded during the test.

Charging coil
Resistance values

f¥pe with a core height of 15 rm: 5300 1o 600 ohim
t¥pe with a core height of 18 mm: 650 to 780 ochm
{terminal 14 disconnected, measured against earth)

Charging voltage during ignition operation

noemingl value 150 to 190V at n = 2,000 rpm
{measured sgainst earth at terminal 14 or 2 by means of a muliirange instru-
ety

Control transmitter

Total resistance; 24 to 30 ohm

{terminal 3 disconnected, measurad against earth)

Resistances of the partial eoils

Fartial resistance K between terminal 3 {disconnected and measuring point at trans-

mitter top: By = 12 to 15 ohm)

Partial resistance R, belween measuring point at the transmitter top and earth:
¢ =12 to 15 ohm. )

Ry and R, may vary from each other by a maximum of 0.5 ohim.

a2

£.2.140. Testing the Light Side
When testing the light side by means of the fest equipment, the following values
must be observed:

Terminal Vol ligge al [awincd

Mo, " 4, (M1 rm mo= "T.Q00 rpm resistance

50 N Tawv 1.14 olam

B8 bW 5V without load
1.7% alum

1 6 TEV
The test is performaed al 20°C £ 5 K

During these measurements, the ignitien side must be loaded with a sparking distance
of T mm.

The voltage is measured by means of an elfective-value voltmeter at sach lerminal
according to Lthe Table and separately while the terminals not subjected Lo the test
must be unloaded. The load resistances must be non-inductive (bifilar winding) and
independent of temperature,

Resistance values of the light coils (approximate values):

35 W coil (terminal 59 against earth) : 0.15 ohim
21 W oeoil (terminal 8% against earth,
terminal 539a not comnected) ; 0,28 ohm

Testing the light side of the lgaitor in the vehicle is possible by an orienting u'nl.lage
control by means of a multirange instrument (e.g. UNI 7) at the individual leads. No
considerable deviations from the values given in the Table must ceour.

8.2.11. Mounting Dimensions and Instructions

The core surlaces of the coils must eorvespond to the dinmeter of

84~ 03 mm, '
The coils must be mounted on the base plate exactly cenlrally {eentring diameter of
the base plate Iz 110 mm). Belween the core surfaces ol the coils and the internal
diameler of the flywheel, an air gap of from 0.3 Lo 0.5 mm must be ensured on all
sides. Take care that the seat of the coils @8 properly plane and that Lthe-nuts are
tightened as specified. Loose coils and ceils nol properly sealed with respect o
planeness and centred condition lead to rubbing and thus to the failure of the
coils.
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8.3, Design and Testing the Function of the Charging Unit

The charging unils contain a rectifier, which rectifies the alternating current gen-
erated by the flywheel generator primary ignitor, and a choke coil which ensures
that an almost constant ac. vollage is fed to the semi-conductor surface contact
rectifier. The charging unit contains a choke coil which serves for the compensation
ol the power level between loads (tail light and speedometer illumination) and
generator (21W light coil). This choke coil (terminal designation 59h — cable
identification colour grey/black) cperates without maintenance. In case of troubles,
a test for continuity must be performed between the choke connections. The lest
voltage to be applied should not exceed 2V, The charging units incorporated in the
various vehlele variants should be looked up in the wiring disgrams.

8.3.1. Information about the Treatment of the Rectifier Diode

This compaonent is susceptible to overvoltage, excessive current intensities and high
rises in temperature, When seldering the terminal and especially when replacing the
rectifier, the soldering iron must be disconnected from the mains.

Removal from the charging unit is effected in the following way:
Disvonnect the charging unit and remove it
Separate the soldered joint between rectifier and charging choke (it iz covered
By insulating hoses). The soldering iron to be used should have a power input of
G0 W, the soldering fime should not excesd 4 5. A flat-nose pliers should he applied
to the assembly between rectifier and soldering joint in order to reduce the heat
Flow tor the regfifier.

Press out the rectifier.

Mounting is to be effected in the inverse order.

(Legend for fig, 128)

(1} Charglng rectifier

(2 Cooling plate

(i) Series reactor for rectifier (for limiting the charging eurrent)

() Tail light choke for limiting the current for the rear light (cmitted in the S 81 1)

(5) Connection for choke coil

(5} Cabla elip

(T) Taag

(2) Minimum distance of the wire bend (rom the glass bushing (wire diameter 1.5 )

(%) Insulating hose for set of cables

1%y Start of charging choke twisted with connection wire from rectifier and solderad; sub-
seguenily insulating hose pushed over the soldeted joint

(11} Cable drawn in straight installation (cable clip nob yet ftted)

12y Soldered

(L3} Cable clip benl

(14} Projecling end of the connesting wire in guestion cut off

15) The connecting wice of the choke inserted in Lhe cable lag, cable Iug bent down and soldererd
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Fig, 128, Sectional view of parts of the charging unit
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Fig. 128, Circuit diagram of the charing unit 88705, S87L5/1, 88716 and 887061

{1} to ignitar (1) to specdomelter umination (8.2 W)
{2) Minlalure fuse, G fuse links T 3,15 — (%) Tail llght chocke
TGL 0=31871, medium time delay type (91 Cooiing plate
(3 Rectifier diode 5% 17171 (1) Charging choke
2} Boldered joint (11} to fuse for .o loads
{5 to stop light {21 W) (12}, Battery 68 V. 13 Ah}

{6y 1o Lall Heht (3 W)

wenif Ladung low charge rot red i
wviel Ladung high charge Eralyschware grey black
Eriln green rat/grau rid/grey
sriin/rok green/red solvwars rot nlack Ted
rol/geln red/yelloswr

In the charging units 8871.5/1 and §871.6/1, the connection “high charge” is pmitied.
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8.3.2, Functional Test

Testing the charging process in the vehicle

For d.o voltage and direel current, moving-coil instruments should be used while
for a.c. voltage moving-iron meters or rectilier instruments have to be employed.
Proposed instrument: multirange instrument.

Chedking the blocking action of the rectifier in the vehicle

When the engine iz stationary (ignition-light switch in position “0OFF™, interpose
the ammeter with the negative connection pointing to the rectifier in the charging
line 51/red (measuring range up to 6 A}, check the 3.15-A [use and Lhe battery for °
correct connection. Move the ignition-light switch into operating position. The pointer
must not be defllected at the instrument otherwise the rectifier fails to produce a
blocking action and must be replaced by a new one.

Checking Lhe charging current

Interpose an ammeter with the positive connection pointing to the rectifier in the
charging line §5l/red, Select the measuring range for 3 A direct current and operate
the engine at maximum speed for a short time, When connecting the line “high
charge” (terminal 63a green/red), the instrument must indicate about 2.4 A When
connecting the line “low charge” {(lerminal 83), the instrument must indicate about
1.1. & of charging current, When the result is negative, proceed in the following
WAY.

Checking the battery voltage at the charging unit

With the ignition-light switch in operating position, the battery voltage (positive
pole) must be applied to the cooling sheet of the rectifier and it must be possible to
measure it to earth. If this iz not the case, there is a fault in the electrical connections,
charging unit terminal 51 — ignition light swilch terminal {15/15-30} batiery con-

 nections — earth.

Chediing the a.c. voltage in front of the charging unit
See Sections 8.1.3. and 8.2,10,

Checking the vnitggg behind the charging unit (without batiery charging!)

For this ;:iurpuﬁe, disconnect the line 51/red from the terminal in the fuse box and
connect a d.o. voltmeter with its pogitive pole to the loosened line. Apply the negative
pole of the instrument to earth, Bring the engine to maximum speed for a short time,
The voltage messured should be between 5 and TV, II the result is negative, the
rectifier may have an interruption or a line may be brolken in the charging unit.

T RA 8351, KR 512, engl. a7



Checking the system outside of the vehicle ,:— i

Cheching the blocking action of the rectifier outside of the vehicle

Connect, the negative pole of a 2-V battery to the terminal 51/ved. Connect the nega-
tive connection of the ammeter (measuring range al least 2 A) to terminal 63/green.
Connect the positive connection of the instrument with the positive pole of the
baltery, As & consequence, a current of about 1 fo L5 A must flow, If ne current flow
can be observed, the charging cholke must be checked for continuity, There must be
conlinuity between ferminal 63/green and the soldered joint (resistance about 0.7 ohim,
test voltage not more than 2 V).

8.4, Treatment of the Battery

The vehicles of the 5 51 zeries (except for 8 51 N, 3 51 /1 and 5 51 M- are provided
with a lead battery of 6 A4 (68 V, 12 Ah), the vehiclez of the KR 51/2 series generally
with o lead baltery of § A1 {6V, 4.5 Ah).

The baltery serves for the supply to the d. ¢ loads flashing-light direction indicators
and horn. In the vehicle, the battery is charged from the generator coil for the stop
light (6 %, 21 W) of the {lywheel generator primary or electronic ignitor via a recti-
fier diode,

Putting into operation and fivst charging

When putting a new batlery into operation, it must be Tilled with accumulator
sulphuric aecid, having a density of 1.28 glem’ {in the tropies 1.23 glem: the aeid
level must be 1 cm on top of the plate. Maturally, the plugs clozing the filler necks
must bhe removed for filling,

Allow the batlery Lo stand for two to three hours; then charge it according to its
capacity (4.5 Ah with 0.5 A; 12 Ah with 0.6 A). The battery is charged when all cells
evolve gas uniformly, the charging voltage has reached 7.5 to 7.8 ¥V, remains un-
changed during the following three consecutive hours (to he measured every hour),
and the acid denzity is 126 g/cm®. Top up the cellzs with distilled water only, keep
the acid level 5 mm on top of the plates,

The box must bhe protected from fuel and impacts, Since degassing takes place
through the central vent ledge through the PV C-hose, vent plugs have to be used only
which are provided with two vent holes below their head.

Charging the battery mounted in the vehicle

Charging the battery built in the vehicle is effected by the flywheel generatar primary
ignitor producing alternating current via the rectivier dicde, This system is designed
for changing over from high charge (o low charge and vice versa in order that a
certain adaptation to various maodes of operation is possible [the svstem is connected
to “high charge™ (S 51 series) or “low charge” (KR 51/2 series) by the manufacturer].
When connected to the line “high charge” (terminal 63a green/red), the battery is
charged with 2.4 A, when connected to the line “low charge' {terminal 63 green), it

i
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iz charged with 1.1 ﬁ:rﬁim'c: charging the battery is elfected from the generator wind-
ing tor stop light (6 W21 W, the charging process is interrupted when the brake
is actuated,

Charging the battery outside of the vehicle

A discharged baltery should be charged outside of the vehilele beeause the charging
time in operation is too long even with the conneclion of “high charge” and when
all d.o. Ioads remain inoperative for the charging peciod. Charging should be ellected
with 1/10 of the tolal capacity of the battery. This means that the batteries provided
by us have o be charged with 1.2 A (S 51) oc 0.6 A (KR 51720, .

The battery musl be connected to a direcl current supply, When connecting, take
care 1o see to it that the correspondent peles of batiery and charging line are con-
nected together, i, 4 with + and — with —

State of charge al a temperature of 20 °C:

Charged battery acid density 1.28 g/cm?

[or the tropies 123 g/cm®
acid-density 1,20 g/cm?

for the tropies 1.16 glem®
acid density 1.12 gfem?

for the tropics 1.08 glem?

half-charged baltery

discharged hattery

Maintenance of the battery

The proper functiom of the complete direct-current circuit in the wvehicle largely
depends upon the state of the battery, With a well-attended battery, the acid density
i a measure of Lthe state of charge. Maintenance is restricted 1o a check of the liguid
level once a month; the level shouid be a few millimetres on top of the separators.
For topping up, distilled water is only used; acid should be used for replenishing
when it has been lost due to spilling or Toaming of the battery, The connecting poles
of the battery must be cleaned by meanz of water and a bruzsh and then provicded
with a thin film of an acid-free greage,

When mounting the battery, take care that the cables are properly connected (black
cahble to the negative pole) otherwise the rectifier may be damaged.

In winter take care that the state of charge of the battery is alwavs correel becaush -
oa non-charged battery will freeze up at —107°C and may be damaged in this way.
When the vehicle is inpperative for a prolonged peviod of time, it is advisable to
remove the batlery from the vehicle and to kKeep IC in a place [ree from frost in the
charged state. Every four weeks, the battery must be recharged until all” cells uni-
formiy and briskly evolve gus — on no account should the batlery be overcharged.
At the same time check the liguid level.

At intervals of 3 to 4 months, before charging, the battery must be decharged for
ten hours with the discharging current until the cell voltage has dropped to 1.8 V.
Then the battery must immediataly be recharged,

In the mounted state, the battery must nol be capable of moving, It must be protect=
ed from fuel and impacts.
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When the buttery is discharged relatively quickly, the miniature fuse of 3.15 A, which
serves for protecting the rectifier and s of the medium time delay tyrpe, must be
checked and, if required, replaced by a new one.

Caufion!

An insufficient charge of the battery leads to a sulphatising of the sets of plates and,
thus, to the total failure of the baltery, When the battery is subjected to extreme
streases, i must be re-charged stationarily in a £-week cyele.

8.5. Lighting, Signalling and Flashing-light System

When working at the lighting, signalling and flashing-light systems, the relevant
legal regulations must be observed, and all of the systems have to be checked that
they comply with these regulations, and they have to be put in order, if required,

Headlamp adjustment and replacement of headlamp bulb

The headlamp is adjusted by means of the focussing board while the vehicle {s fully
lpaded or with the help of an adjusting device, The passing beam is adjusted by
tipping the headlamp shell.

Lonsen the clamping screw M6 3 12
{with spring washer 6) and hinge bolt
ME < 16 {with spring ring B& and
hexagon nut M &) and adjust the head-
lamp through the required angle and
then tighten the screw and nul again,

T ool : spanner, width over flats 10 mm,
spanner, Width over flats 13 mm.

Fig. 130

For the headlamp, the electric bulbs of
the specified type and wattage have 1o
be used only.

Loosen the retaining screw from the
reflector ring and remove the headlamp
insert, pull the lampholder from the re-
flector and replace the bulb (bavonet
holder), Grip, the new bulb with the
help of a clean piece of cloth.

Fig. 111
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Signalling eguipment

The horn is & d.o load, In the 5 51 M, 5 51 N-H and 851 E/1 light mc:ftoracycies, itis
supplied by a combination of [our menaecells (dry balteries R 20 TGL T487-B) and ‘n
the ather vehicles of the 8 61 and KR 512 sevies by a lead batfery,

It is elastically suspended of o spring stivvup (Go improve  the  emizsion of
zound),

For the replacement of the horn, with-
draw the cable conneclor, open the con-
talner for accessories and remove the
retaining serew MO 0 12 (with spring
washer & and hexagon nul NG,
Remove the horn.

Fig. 132

Flashing-light direction indicator system

The flashing-light direction indicator system also uses direct current and _is supplied
by the lead battery. The flasher unit emploved is a thermally controlled electro-
magnetic device. In any case, an § A fuse has to be used only for the protection of
thiz device. It is suspended in a damping casing of sheet steel where the flasher unit
iz accomodated with the help of two foam rubber disks to protect if from vibra-
fions., i
For any work in the flashing-light direction indicator system, the battery must be
disconnected in order to avoeid any inadvertent short-circuit.

Possible faulis:

Irregular flashing:
too slow
underveltage, ie, the baltery s not fully charged or conlacl resistances in the
line,
flasher unit not correetly adjusted,
too guick
overvoltage, i.e. rated voltage has nol been observed,
flasher unit not correctly adjusted,
current eoil of the Hasher unit burnt aut due to o shovt-cireuil in the Qashing-light
direction indicator svetem.

A 101
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Causes of short-circeuit:

Terminal serews in the flasher switch loosened or fallen out,

Connecting wires pushed too far through the terminals in the flasher switch,
Cable 48 at the flasher switch abraded or cable sgueezed between casing and switch-
ing insert, :
Aceidental earth of the eable 83 L/R,

Switching insert in the flasher switch is tilted during sa'wi.tching on 50 Lthat a short-
circull oceurs belween terminal and switch casing (missing rubber pad or loose
switching ingert).

Acrresting disk for switch lever too large or displaced on a side so that tempararily

& shorl-circuit with the switch casing is produced,

9. Work at the Rear Wheel Drive

9.1. Dismantling

The rear wheel is alvéady removed and
the driving chain sprocket loosened,
Unserew the nut M 12 % 1.5 from the
axle extension and remove lhe rear
wheel drive from the swing ‘arm,

Tanol: spanner, width over flats
18 mum,

Fig. 133

Lift out the cover for the chain pro-
tection (1),

Tool @ Serew-driver 8 mim.

Fig. 134

Removing the driving chain

Dismantling the rear wheel driver

s

Cipen the ladiing link of the chain con-
nector, pull the dhain out of the enclo-
aure and remove (he chain “protecting

Tesas,

Tool s Nol-nosed pliers.

Fig. 135

Remove the elastic ring.

Tool: screw-driver

Flg. 134

Remove Lhe logk ring 40, Remove the
grooved ball bearing 6203 and the axle

exlension.

Tanol: mandral, fitter's hammer,
Fig. 117
103
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9.2 Assembling

Assembling the driver

RS, |

E- T T il i |

Heat the driver, mount the ball bearing
6203 with an amount of 2em® of anti-
Iriction bearing grease and fit the lode
ring, also known as snap ring,

T ool : heating plate,
i drift,
fitter's hammer,
laper-nose pliers.

Fig. 138

Mount the axle extension and the elastic

ring {with the letters pointing upwards).

Tool: rubber mallet

Fig, 114

Mounting the driver into the chain protection
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Draw the driving chain into the chain
proteciion hoses and insert the two chain
ends inte the connecting socket of the
chain protection.

Lock the chain connector,

Tool; wire hook,
flat-nosed pliers,

Fig, 140

Insert fhe chain connector opposite to
[he chain gepse of rotation into the
prooves ol the locking pins,

Toaol  Hat-nosed pliers.

Fig. 141

Note:

The sag of the chain (Jower strand of the chain) should be about 20 mm when the
wvehicle is loaded with one person,

Completing the rear wheel drive

Flace the chain on the gear ring of the driver. Inject lubricating grease inlo the chain
protection hoses and put the cover for the chain protection in place, applyving some
Pressure.

Tool: grease gun

In further work at the rear wheel drive take care that the chain does not jump off
tha gear ring (if necessary, secure the chain by means of the pinion).

9.3. Replacement of the Chain at the Vehicle

Remove the cover [vom the electrical equiprment,

loozen the rear wheel ririve,

open the chain connector,

attach & new chain with its connector to the old chain, draw out the old chain and
separate it from the new chain, place the tail piece of the chain over the driving
sprocliiet, pull together the final links of the chain by means of {apernose pliers and,
fit the chain connector.

Final remarks:

The driving chain is among those parls of the transmission system whljch are
subjected to highest stresses. Thevefore, if must be chocdoed Tor stale of wear at re-
gular intervals {(see Section 4.6.), On this oceasion, plae checl the twe sprodoets (one
at the engine and one at the driver).
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£ Badly worn tooth profile causes a new chain to wear out rapidi:,r.

The chain protection hoses must always be in a proper condition and provided with
& sufficient amount of lubricating oil {in order to reduce friction between chain and

bl i T
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internal profile of the protective hose) because they not only protect the chain from
4 dirt and its effeets but also darmnp the oscillating motion of the chain which is a
" particnlar cause of rapid wear.

 Work at the Internal-expanding Shoe Brake

Dismantling the Brake Cover Plate (Rear Wheel)

Remove two lock washers, unhook the
return spring and remove the brake
shoe,

Tool: flat-nosed pliers,

Fig. 142

Remove the transverse boll M6 < 35
from the brake lever, for this purpose
loosen the hexagon nut M 6 and remove
it together with spring washer B 6 and
washer 6.4,

Draw the brale lever from the serration
of the brake cam. Pull off the packing
ring and push the brake cam out of the
bearing hole.

Tool: spanner, width over flats
10 mm.

Fig, 143

||l’ Ay
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10.2.

Remove the stop light switch. Remove
the hexagon nuts M 5, spring washer 5,
plug lug and toothed lodk washer, A 5,
Talee out the contact screw and the in-
sLulabing bushes,

ook Loserew-driver 6 mn,
apanner, width over [lats
10 .

Fig, 141

Assembling the Brake Cover Plate

Insert the insulating bushes into the
cover plaie of the brake, inserl Lhe ¢on-
fact screw and provide it with toothed
lock washer A 5,

Serew on contact lug, spring washer 5
and two hexagon nuts MG and lock
them.

Tool: spanner, width over flats
& mm.

Fig, 133

Fit the brake cam (slightly grease the
hott), mount the rubber dislk and brake
lever (inclination aboul 8071, then mount
the transverse bolt MG = 35, washer
G4, spring wisher B 6, and the hexagons
el WG,

Tool; spanner, widlh over [lals
10 mim

Phga 14
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Frovide the brake shoes with return
spring and plug the pair of brake shoes
on the brake cam and bearing bolts.
Provide the bearing bolts with snap
rings. Before mounting, slightly grease
the brake cam and besring bolis.

Tool: flat-nosed pliers.

Fig. 147

Insertion of intermediate layers for brake shoes

When the brake lining is worn down to
a high degree, intermediate layers of
three different thidinesses, namely in-
termediate layer I 1 mm in thickness
(mounted in series production), inter-
mediate laver II 2 mm in thidiness and
intermediate laver [II 1.5 mm in thick-
ness, can be inserted belween brake cam
and end lace of the brake shoes.

For this purpose, unhook the hbrake
shoe spring, place intermediate layers
of the same thickness on the end faces
of the upper and lower brake shoes,
hook the brake shoe spring in place.

Tool: flat-nosed pliers,

Fig. 148

T o o

e —

Adjusting the stop light switeh

11.

11.1.

Work at the Wheel Hub

The stop lght is adjusted with the help
ol mn  open-epnded  spanneér  without
joosening the chede nul, The shaft is
turned Ly means of an epen-ended spa-
ner, widih over laks #; until the stop
light flashes up, I pecessary, the con-
fel must Be veadjusted in the interior,
Checking Is effected by actuating the® -
pedal brake while the engine is run-
ning.

Teonol: spanner, width ever flats
B o,
screw-driver 4 mim,

Flg. 149

Demounting the Wheel Bearings

The rear wheel has alveady been remov-
ed from Lhe vehicle
Remove Lhe packing rings and the snap
ring:
T ool scrow-delver mm,

Linprier= i palicrs,

Wigpe 1Al i
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11.2. Fitting the Wheel Bearings

Insert the pulling device for wheel
hearings into the wheel hulb, tighten the
expanding mandrel and then remove the
whee| bearings one after the other, re-
move the spacer tube,

Twoaol: spanner, width over flats
14 mum,
spanner, width owver flats
Hmirm,
rubber mallet,
pulling mandrel for wheel hear-
ings DV 6.

Fig. 151

Wheel hub and individual parts are per-
fectly clean,

Fit the left hand wheel bearing 6201
together with an amount of 2 em® of
antifriction bearing grease.

Tool: mandrel press {(hollow mandreel,
Incksmith’s hammer),

Note!

The length of the spacer tube must be
48.7 _p= mm,

Fig, 152

Fit the spacer tube and the right-hand
wheel bearing 6201 also with an amount
of 2em’ of antifriction bearing grease.
Provide the two padking rings with gra-
phite paste {about 1 em® Lo sealing lips
and press them in place.

T ool : mandrel press (hollow mandrel,
lockamith’s hammer), ¢

Fig. 153

12, Repair of the Telescopic Fork
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Fig. 154

Stellung der Bohrungen
beachten

Tragrohre im Berelch
der Wellendichtringe und
Staubsbstreifer

mit Einheitssl 38 gedls
1 mm vell eingefedort
HLE 46 (fiillmenge

je Holm 34 cm®)

Chserve position
of holes
Carrving tubes oiled with
standardlsed 36 oll in e
range of ghall seal vings
and dust seraper

130 mm spring fully oo
HLP 4 {oll capacity

3d cied pee [ork meinbery
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The telescopic fork of the 8 51 'ﬂgm motor-cycle is an undamped apnngmg- clement
with a hydraulic limil stop, Its sliding tubes consist of a hammered aluminium alloy,
the surface of the carryving tubes are ;prr:rmded with hmd chromium plating. De-
mounting and mounting the complete fork will be facilitated considerably when the

load on the carrving springs is retained by & suitable means (wire hook between
mudguard and lower fork guide),

12.1. Removing the Fork Bars and Bellows

Remove the front mudguard. For this
purpose, remove the two fastening
serews M6 < 35 with washer 8.4, spring
ring B & and nut M § from the clamps at
the sliding tubes.

Tool: spanner, width over flats
10 mvrmn.

Fig. 155

Remove the fastening screws M8 3¢ 30
from the top fork gulde and loosen the
clamping serews M8 3 25 from the
lower fork guide,

Pull the fork bars, while turning them
alightly, from the fork guides (if neces-
sary, loosen them from the seat in the
upper fork guide by applying a slight
Blow, prior to the pulling action),
Remove the bellows from the fork bars,

Twoal: spanner, width ovar flats 13,

Fig. 15

Instructions for subseguently mouniing the hellows:

The eomplete fork bars are removed from the Tork gu:des ;
Remove the dust wiper,

. Press the plaztic cap into the annular groove of the bellows, W]th thiz, the vent hole

in tha.{:pellcms is covered and a tight fit on the carrying tube ensured,
3 Eﬁﬁi'&r oil the carrying tube,

4

it hue'f k ik = -
i _ v o g
: ﬁ_ g
. & -
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f

Push the bellows in their place and press them inlgthe annular groove of the slide
tube. N

Mount the complete Torl bars, .

Shift the hellows upwards untll they contoet the lower fork guides,

12.2, Dismantling the Fork Bars

The structure of the two fork bars is practically the same, Only Lhe lelt-hand bac is
provided at its loot with a clamping screw M 8 w045, o speing washer § and o hexagon
nut M8 for the knockout wheel axle to'prevent it from turning,

Bemove the duslt wiper from the slide
tube, clamp the foot of the bar carefully
and-vertically in a wvice, Pull the carry-
ing tube upwards to its final position
and remove the snap ring 25 from the
lower end of the carryving tube.

Full off the carrying tube upwards.

T ool taper-nose pliers,

spanner, width over flats 13

Flg. 157

Pour out the oil filling and clamp the
alide lube horizonially in a vice. Loosen
the MG nul from the slide tube foot
and remove the lower spring holder with
supporling spring from the slide tube.

1 Turn the supporling speing  from the
' e clommpling membes.

L-linelleed gockoel wrendh, width
aver Tlnls 1Thomm

L Denige]
|

% WAS 5, KR 31, engl. &

w R

B . 0%,
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(=9 Individual parts of the slide tube and
the spring slement:

[ ¥ 8 Fig. 159
L
Irz-ﬁni ' {1} Stide tube
bt ! (2} Shalt seal ring I3 30 ' 20 % 7, TGL 16254
a0 1 {3} Rod for spring holder
ok {4) Cone
<T) i3] Stop plite

(5) Lower spring holder

(Ty Washer §

(8] Hexagon nut M §

(8) Supporting spring (3 4+ 5 mm long)
(1 Upper spring holder
] 6 (11) Senling waaher
s & (12} Annular ving § 32

= (11} Hexagon nut

i-
hd
i 12.3. Assembling the Fork Bars and the Fork
|
| i Complete the lower spring holder,
m All serewed connections must be figh-
i _ tened with a torgue of 4.9 Nm (0.5 kprmo).
! | The cone is sealed by means of an an-
| nular ring § % 2,
A=2331 + 1 mm
. B= 13mm
i Tool: spanner, width over flats
10 mm,
spanner, width over flals
q1 13 mum.
R ! Fig. 150
114

Ei

Fit the annular ring and insert it to-
gether with the spring holder into the
carelully  eleaned  slide tube which,
prioe Lo this, has been provided with
Ihe sealing ving D30 5 40 3 7 (TGL
LS speeial design of the internal dig-
meter),

Put the el ol the spring helder with its
lemaeer sevew Lhreacd Chroweh the hole in

the shiche tube foot, [ the spring washer -

Gand serew on the nut M6 (the: as-
sembly must be oll-tight).

Note:

The lower spring holder iz scaled by
means of an annular ring 6 > 2 which
is mounted under the covne and must
not be forgotien.

e

#

Toaol: L-handled socket wrench, width
over [lals 10 mm

Fig. 161
FProvide the supporting spring with the -
upper spring holder and screw it intg
the lower spring holder, The sealing
washer must be plaged on the upper
spring holder and then the carrying tube
mounted, Move the limit stop dnto its
upper posilion and ingert it into the
carrving lubeo,
Tool: tuper-nose  plices (bent)
| L T TS
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Fuzah the cover plate over the slide tube
opening and mounl the snap ring 25,

Tool: cover plate,
laper-nose pliers  (bent).

Fig. 163

Four an amount of 34 em?® of hydranlic
oil, 46 mm*s {46 cSt) at 50°C, into each
forlke bar and insert the bars into the
fork guides,

Fig. 154

Provide the [astening screws B8 > 25
with washers, put them into the upper
fork guide and tighten them.

Insert the holder for the speedometer
11200915 503 into the right-hand fork
bar:

When mounting, take eare that the
upper spring holder is properly seated in
the hexagonal recess in the upper fork
guide.

Fig. 165

By turning the slide ifubes clockwise
wilh respeel to the travel divection, the
carrying tubes have to be subjected to
o alght pre-tension.,

Adfugt the Covls bars together with the
knocleeu! wheel nxle and then tighten
the clomping serews in the lower fork
Eanlede,

Toal: spanner, widlh over flats
1 i

Fiz. 166

Mount the front mudguard.

For this purpose, put the halves of the
clamps into the recesses provided for
them in the'slide tubes and inzert the
holts M6 3 55 together with the was-
hers §.4 puf: on them into the holes of
the clamps. Fit the mudguard, fit the
spring rings B4 and pi‘DpEI‘!}' tighten
the MG nuts.

Checl: the assembly for proper Tunclion-
ing.

Mount the Tront wheel,

T ool spanner, witlth over flats
140 pania,
spwinner, width over flats
L3 i,
apanner, width over flats
i,

Wi 167
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13. Demounting and Mounting the Steering Bearings
273, g

- lr
For demounting snd mounting the steering bearings, neither the front fovlk nor the
hanc]!ebml"_s have to be removed. The only thing to do is to disconnsct the cahble con-
trols passing through the guide tube of the front fork fromm the operating elements at
the handlebars,

Remove Lhe eable control bushing I:wm
the slotted nubt at the guide tube and
loosen the slotled nut,

Tool: pinspanner

Fig. 168

Remove the two fastening screws M2
# 30 from the top fork guide and re-
move the fork guide together with the
handlebars.

Flg. 163

Looseri the top [ork track ring and re-
move the complete front fork from the
front tube of the frame.

Tool: plnspanner

Fig. 170

Tool: spanner, width over flats 13 mm.

: . .
14. Repair of the SusPansu}n Units
: P " F
14.1. Hydraulically Damped Suspension Unils withoul Adjusting
Device

JT (332 Ly,
P L4
vealiag sefpotiand 2R LAY
= i gl =t fﬂj.
|Tig, 171
villig eingefedert completely ratraeted

The values in { 1 apply to the front suspension units of the KR 51/2 types B and L

Replacement of the internal supporting spring
Press down the upper prolective sleeve

for some v:ii.\il.'ancg and remove the semi-
CLDS.

Vg, 172
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Remove the protective sleeve and re-
move the supporting spring from the
pistom rod.

Fig. 172

Checkk the shock-abzsorber for tightness
and signs of wear.,

Grease the supporting spring and put
it on the shock-absorber.

Fig. 1

Characteristics of the supporting spring of the rear suspension unifs:

e g W

"

[

’ v
—
| —
| a—
| —T |
—
e
——
S
—

Crverall lenpgth 163 mim

Power Inerease per mm of spring de-
Fleetion

' 195 M e (240 kpfman)

L2600 S A6 1) et

Number ol sprloging fuens

of == 14,5, In addition one lurn bent and
ground on each end,
[l applics 1o the supperling spring of
the suspension units with exposed
supporling spring,

Flz. 175

éharactcrisﬁcﬁ of the supporiing spring of the front suspension units (KR 512 E

and L):

w

Crverall length 165 mm

Power increase per mm of spring de-

flection

¢ = 5.98 M/mm (0.6 lkp/mm)

Mumber of springing turns

ef = 145, in addition one turn bent and
ground onoeach end

Push the- profeclive tube over the sup-,
porting spring, press it down and insert
the sermi-cupms,

Fig. 176
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Replacement of the externally arranged supporting spring
The same operalions have to be carried
@@ ; out a5 those which are also reguired for
1 the replacement of the interpally az-
Q ranged supporting apring while the de-
mounting of the protective sleeva is
atnitted,

Fig. 177

.11 Repair of the Hydraulic Shock Absorbers

The telescopic shock absorbers used by us operate on the principle of double-acting
two-tube shoos absorbers (system “Hartha),

Mode of action in the direciion of pressure:

The piston provided with passages and a valve plate moves down through the damp-
ing cylinder which is filled with oil. In this action, the damping [uid must overcome
the drag offered by the MNow caused by the configuration of the piston. The encrgy
entering the damper as a cause of a bump in the road is consumed in this way, The
oil volume displaced by the piston rod is pressed through the hottom valve of the
damping cylinder into the scape between protecting tube and damping cylinder.
In this connection, energy is also consumed. The damping force ean be varied by
means of the valve serew provided in the bottom valve.

Mode of action in the direetion of tension:

The pislon moves upward in the divection of lension, The oil present in the working
compartment (this is above the piston) passes through the openings provided for
this purpose between piston rod and piston and is compelled to lift a pareel of spring
disks elosing these openings. The pre-load on this spring disk parcel can alse be
changed to ensure the desired damping foree be means of an adjusting nut {on the
piston rod)! The displacement of oil caused by the compression of the spring and

1332

eifacted by the piston rod is compensaled by Lhe botlom valve [rom the reserve
compartment (hetween protective Lube and eylinder).

Fuenetional iroubles are due fo: .

an oil filling contrary 1o specilications

[62 4 3 et ol shock-absorber Muld having o viscosily of
30 to 38 mm®s (eSh at 20 °C o
Bto 12 mm's {esl) at b 'Cl;

contaminated or incorrectly adjusted valves,

in caze of lenks,

in ease ol damage due to the action of undue force,
in case of wealr or

due to errors in assembling.

Care, maintenance, functional fest

Mo maintenance is required for the telescopic shock absorber. The rubber elements
for fastening the shodc absorber must not get into contact with grease, After every
000 km of road operation, the component must be checked for proper fastening to
the vehicle and the protective tube for traces of oil as a sign of leaks. For testing
the adjusted damping forces, special testing equipment is required which permits
reproducable recording (diagrams) of the damping process. Curve and magnitude
ol the damping force are of decisive importance to the roadabilily of the vehicle,
Checking by hand iz not permissible because in this way it is not possible to find
out whether or not damping action iz given over the full working stroke. The test
imrinst be made with the shock-absorber In vertical position,

Due {o tranaport or storage it may occur that an “idle stroke” is felt when expanding
the telescopic shock absorber. This can be corrected by “pumping” the shoclk ab-
sorber in ity mounted position so that the oil collected in the reserve compartroent
iz again fed into the crlinder.

Characteristics of the shock abzorber, rear:

Type of telescopic shock absorber 220 =250
Damping force
direction of tension by e R L R T
direction of pressure 49 - 20N { 5 A Bl
Length S5 mm
il capacity 52 o dem!
Tezt speed L
Test stroke A 1
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Characteristics of the shock absorber, front:

435

Ty

R 51/2 E and L)

e of telescopic shock absorber 2290 G-13/5

Damping foree
direction of tension 137 + 49 M (14 + 5 kp)
direction of prezsure 494 29N 6+ 3kp
Length 30 mm
il capacity 52 43 cm
Test speed 100 rpm
Test stroke 4} rmm

© Funectional troubles and their canses:

Pressure stage [ails to worlk:

Sealing disk or bottom valve vails Lo seal (sealing disk distorted, sealing areas at
the bottom valve body not even). Dirt particles between sezling disk and bottom
valve body,

Tension stage fails to work:

Dirt between sealing dislkk and sealing surfaces al the piston as well as between
valve plate and contact area. Sealing disk at the piston does not seal (sealing disk
distorted, piston sealing area not perfectly even).

Damping foree starts scting later after every stroke in both tension and compres-
zion stages:

Bottom valve fails to seal properly at the faces of the cylinder. Bottom valve in
obligue position in the protective tube.

Damper shows oil loss:

Piston rod seal (lip-type of packing) defeetive,

Piston rod delective,

Protective tube seal delectiv

Proteciive tuhe leaky (abrasion, crack).

Damping action staris not smooth but jeckily;

Damping liguid mizsing.

Bottom valve leaky,

Damper fails to produce any effect without visible loss of oil

Foreign particle betwesn membrane of the piston valvea,

14.2. Hydraulically Damped Suspension Units with Adjusting

Device

General remarks

The increased demaned on the evele parks 3 met by the Ineorporation of twice ad-
justable suspension unils which hove alvendy stosd Uhe test, The pre-load on the
suspension spring can be adjusted in tow steps by means of an adjusting sleeve and
thus adapted to the given state ol load, The bwo ways of ndjmstment are marled as

follows;

solo operation — normal spring tension:

et i Leaoy ] ehivecbion

lever of the adjusting sleeve

operation with pillionist — inereased spring

tension;

lever of the adjusting gleeve
poinds opposibe Lo the bravel

direction

We should like to point oul that the piston rod of the shook absorbers is provided
with a spacing rubber element having a length of 16 mm (Fig. 5 which prevenls
any contact of the rear wheel with the rear mudguard when the suspension units
are retracied as far as this is possible, Therefore, shocdt absorbers without this spacer
rubber element must not be built in the vehicle,
The suspension units are classified in two groups according to their damping force,
To identify the suspension units, one of these groups is provided with a green dot.
When replacing suspension units, dampers of the same group must be used.

Characteristics of the supporiing spring

Overall length: 260" mim

Power increase per mm of spring de-flection

¢ = 15,20 I/mm {L.60 kp/mm)
Mumber of springing turns

if =145

Characteristics of the shock absorber

Damping force
direction of tension

direction of pressure
Tength
compressed
Ol capacity
Test speed
Test stroke

040 o G0 N (6 - 6 k)
B20 - G N (B | 6l

BO 30N {8 3l
305 mm
277.s MM
% - o em?t
SO0 e

12 i

gronp wilhout
preen dol
proup with
preen cdalb



142,01, Repair Work

Dismantiing operations

126

Clamp the suspension unit in a viee.
Set the adjusting sleeve to solo operas
tion.

Slightly press down the supporting
spring and remove the semi-cups,

Fig. 178
Remove ithe protective sleeve, the zup-

porting spring and the adjusting sleeve
from the shock absorber,

Fig. 178

14.2.2.

o

Checkt the shock absorber for leaks and

slpns of wear,

The suspension
the lnverse order

|||'|:'I'.'|I1|||'|.-|..

Fig. 180

Information about Mounting inlo the Cyels Parts

-

unit is assembled in

ol the dismantling

EBefore inserting the semi-cups, sel the
adjusting sleeve to solo operation. The
levers of the adjusting sleeves are mark-

ed by R or L.

Adjusting slecves marked by R, have o
be mounted on the lefi-hand suspension
unit (in fravel direction; the adjusting
sleeves marked by Loon the right-hand
suspension undl, The acdjusting cams ol
the shocle absorbers of (he two suspen-

sion unils In
face cach other

i, 111

(TR

FELIRTRTRR EH e T

must
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In the complete suspenzion unit, the
adjusting cam becomes visihle after
turning the adjusting slesve to position
operation with pillionist. The illustea-
tipn  shows  the  left-hand suspension
umnit.

Flg. 182

14.3. Repair of the Friction-damped Suspension Units (KR 51/2 N)

Dismantling the suspension units

Clamp the suspenzion unit in a vice.
Compress the supporting spring with the
lower protective sleeve and insert the
refaining fork EV & into the respective
Tecess.

Toaol: retaining forkk EV 8

Fig. 151

Remove the notched eylindrical pin 4 =
28 from the lower holding piece and pull
the holding piece from the piston rod.

Tool:drift 3.8 mm - in diameter,
locksmith's hammer.

Fig. 134

T RA 56 KR G2, engl.

Remove the retaining fork,

Remove Lhe lower protective sleeve,
supporting spring and upper protective
sleeyie,

Fig. 185

Remove the rubber bulfer from the
piston rod and clamp the slide tube at
its lower end,

Tool: Three-jaw chuck,

Fig. 186

Unzcrew the upper holding piece from
the slide tube and push pul the plston
rod with the Trictional segments.

Tool mandrel

Fig, 187
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Assembling the suspension unit B casi i et o d it The i fube:

Toal: filting sleeve EV T,
miandvel press.

Mounting the friction shock absorber

Checl: the state of wear of the [riclional |
segments and of the slide lube. After
about 3,000 fo 5,000 km of road opera-
tion, the slide tube must be re-calibrated
with the help of a pressure mandrel
(ball diamefer 151 [1] and 1515 mm
[21)

¥
{This work is done by regenerating
enferprizes.}
T ool pressure mandrel,
lodesmith's hammer, i
mandrel press, ! i
Serew om Lhe upper helding  plece.
Slightly grease the piston rodd and carry
out & functional tesl.
I Toal: three-jaw chuck,
mandrel.
l |
I L Fig. 188
1
Fig. 151
Insert the piston rod with the frictional . Completing the suspension unit
segments into the Iitting sleeve EV T,
Tool: litting zleeve EV T 5lip the rubber bulfer on the piston
: mandrel press , | rod, mount the upper prolective fube
Rt and a washer
- |
g L e 1 [
1310 i Gl
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i Mgy
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Frovide the supporting spring with wi-
scous grease (lubricating grease must
not gZet into the interior of the friction
shock absorber!), Mount the supporting
washer and the lower protective tube.

Fig. 143. Characteristics of the supporting
springs:

{1} supporting spring, front
(2} supporting spring, rear

Alle Wafe All dimensions
In mm 1 mim

Compress the supporfing apring, insert
the retaining fork, pﬁ.t ol the lower
holding piece and insert the notched
eylindrical pin 4 3 28,

Tool : retaining fork EV 8,
locksmith's hammer.

Fig. 191

Remove the retaining fork and mount
the suspension unit according to its
marking on the vehicle,

Fig. 153

(1) suspension unity, front
(2) suspension Units, rear

15. Work at the Cycle Parts

The E}’C__J!.-:‘ parrts have the Corm ol o Cubulne consieae o consisling of sub-assemblies
screwed logether, Clonscauently, many eomponeits can be replaced :*nnm&njrﬂntly.

15.1. Replacement of the Dual Seal, the Fuel Tank and the Luggage
Carrier

Lioosen the front o pear dual-seat
Fasteners (o) e Fronl, o Clllister head
serews MG It ol the rear two hexo-
gon-head screws B G L4y e remove
the cdual seat,

Tool i spanner, width over [ats
L
serew-driver 6 mim.

Fig. 196

Remove the lastening screw M A 3 30
and withdraw the Tuel tanlk badowards.

Tool; spanner, width over [lats
& 13 mm,

¥
Fig. 197

Bemove the MG < 14 faslening screw
for the tail-lamp holder and the two
MG = 12 fastening screws for the lug-
gage carvier and remove the luggage
Carrien,

Tool o spanner, widlh over flats
10k .,

L B L

The assembling operalions are to be pecformoed o bhe nverse order; pay paclicula
attention Lo the propeely tight it of the serewed connectlons and (he correct in-
sertion of the locking plineils (weishers, spring washees, speliong vings) and sectional
rubber parts (fuel fanl

10 “RA S 51, KHESEE engl, 133
¢
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15.2. Demounting and “'Irinuutmg the Hear Mudguard and the Casmg
C L‘Ilil’d] Parl

Chpen Lhe container ff-r agcessories, remove the aceessories and remove the battery,
apen The intake muffler (unhook the cover), digconnect the cable connections from
the frarne.

Loosen the lower MG < 12 fastening
serew in the spring strip for fastening
the mudguard and remove the mudgu-
ard backwards.

Tool: spanner, width over flats
L 10 .

Fig. 192

Litosen the holder tor the battery strap
qw"ﬂ fillister-head sheet-metal screws
48 % 13) and remowve the two hole
covers from the openings for the frame
lube in the central part of the casing.

T ool @ serew-driver 6 mm

Flg. 200

Loozen the internal fastening screw,
size MG 3 25, which also serves as
earth point, {together with washer 6.4,
toothed lock washer A B second washer
‘6.4, hexagon nut M6, spring washer &
and zecond hexagon nut M6) and ex-
ternal fastening screw MO < 22 {to-
gether with washer 6.4, spring ring B &
and hexagon nut DME) and remowve the
casing central part towards the right.

T ool L-handled sodoet wrench, width
over flats 10 mm,
spanner, width owver flats

10 rmum,
Fig. 201

The mounting operations have to he performed in the inverse prder. In this proce-
dure pay particular attention to proper, non-damaged ecable lerminals and correct
installation of the electrical lines!

134
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15.3. Replacement of the Foot-rest®arrier
This operation can also bo done with the vehlele complelely assembled,

Herntve the [venl Fagtening screws Mg

topalhor with gpring ring B & and
hexngon ol M i, loosen the bearving
serew for [he prop stancd B8 = 96:
Remove the [ool-resl carrier in foward -
clireelion,

i y'T ool spanner, width over Tlats
r 13 mim
t T, 202

Mounting is Lo be perlormed in the if;&y.:grse order,

15.4, Replacement of the Prop Stand

Thiz operation can zlso be done with the vehicle completely assembled.

Unhoak the prop stand spring,
Remove the bearing bolt M8 = 90 {to-
gether with washer 84, spring ring B &
and hexagon nut M 8],

Remove Lhe prop stand.

Tool : spanner, width over flats
1% mim,
combination pliers.

I_ I

Mounting is to be performed in the inverse ovder,
The prop stand bearing must be provided with an amount of aboul 2 8 of antifriction

bearing grease.

1* 1_'35 g
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15.0. Keplacement of the Brake Pedal Lever

;R i
This cperation can also be done'with the vehicle completely assembled.

Unhook the brake linkage and the re-
turn spring, ;

gether with spring ring B & and hexa-
gan nut MY, remove the brake pedal
lever, vemove the protective caps and
spacer tube.

Tool: spanner, width ovm Tlats

13 mm.

Fig. 2

Mounting is to bq performed in the inverse ordar,
Provide the bearing bolt with about 2 g of antifriction bearing grease hefore fitting.

15.6. Répiacement of the Rear Swing Arms

Prior to this work, the rear wheel and the rear wheel drive must be demounted, the
spring for the prop stand and the spring for the brake pedal musl be unhooked.

Loozen the lower fastening of the sus-
pension units (hexagon bolt M8 0 45,
washer 1126 126 508, spring ring B A and
hexagon nut M 6.
Remove the left-hand hexagon nut I 12
; 1.5 (together with spring ring B 8) of
1 the swing-arms bearing bolt. Press out
the hearing bolt by means of a suitable
mandrel which may be used to-arrest
the engine mounting, it required.
{Avoid damage to the screw threads!)
Remove the swing arms backwards,
T ool i spanner, width over flats 13mm,
spanner, width over flats 10mm,
dmnandrel 10 mm in diameter,
adismith’s hammer.
' Mounting is to be performed in the in-
Verse arder.

Fig, 205

Remove the bearing bolt M 8 > 110 (io- |

*

T —

T——

Advice regarding the scquence of assembling for vehicle Lypes with frame-trussing
braces;

From the lefi-hand {in fravel divection) oulsice, te components have to he mounted
as follows: '

Dokt with hexagon nut M 12 %7 1.5

upper chord Lrace, left-hand

frame-trussing brace, lefi-hand o

swing-arms bearing o

engine bearing, leli-hand o

thrust bush "0::}'- i

" ey

From the right-hand (in travel direction) outside, Lhe componenis have to be m:}ﬁm-
ed as follows: .

. |
i.
-

hexagon nut M 12 %0 1.5

spring washer 2

frame-trussing brace, right-hand
spring ring B 12

upper cthord brace, right-hand
swing-arms hearing

engine bearing, righi-hand

thrust bush

s

15.7. Replacement of the Engine Bearing

Prior Lo this operation, the engine must be removed and the swing-arms bearing
bolt also.

-

Remove the MO nul (logetfigr with
spring ring B& and lowér bressﬂm

member) ol the carriag# holt M H :ﬂ{*@.
and draw gul the earviage boll, b X

engine bearings and the u|1ﬂ1‘ pressura'._

',-qn-r

Remove Lhe [efl-lund  and J‘_LghL—h;m.dJ_

e b,
Tool; Lehancdlod saockal wmm.h m’\%h
o Plils L3 mm, L
.
ur?
1A, di L



x ot L]
o _‘Il I8 ]
, ," e - . - . .
; Remove the lrav for the engine bearing, . [ Table of Conversion for the Introduction of the
) For this purpose, remove the twe fastens , “International System of Units" (SI)
ing bolts N & > 25 (together with spring |
ring B § and hexagon nut M G6). '
Remove (he tray and the bearing rubber, ' Comparison of the most important old units and the new ST uniis:
T-ool: L-handled sockel wrench, width : |
over flats 10 mm, old tmnit e Ll
spanner, width over flats L I
10 rmum, quantilv | conversion el
Fig, 207 1 y ; ol
! il
f el
Mounting is performed in the inverse order. force [ ]Ij?ind B gk | Newton Dig
To fapilifate assebling, tighten the hexagon nut of the carriage bolt at the engine | i LB [ ¥
bearing as the last operation. i 5
; i 1 kp = 9.807 M {10 1)
‘ 1M =0102 kp (0.1 kp)
15.8. BReplacement of the Frame Upper Chord R = r & 7
! Bressure; ‘ kep/em? Pazcal Pa
This operation can be done with the vehicle completely assembled. Prior to this, _ stress at . or Mewton ™ ?'.ﬂ'.,
the fuel tank and the dual seat must be removed, atm sguare melre Nm*
i mim column of water . A
Yor Remove the front fastening bolt M8 bar R
75 (together with spring ring B & and Ny el i 7 e
hexagon nut M8 and loosen the upper | lTat=1 kpffcm:-’- = QRAT0 Pa = 598.07 kpFa = 0.09807 MPa
fastening of the suspension unit (ie, at. | Ll lfp"ﬂ'm't = 100,000 Pa =~ 100 kFa = 0.1 MPa
each unit one hexagon bolt M B 3 63 _ 1 Kp.'fm- = 10 M}f‘a: :—‘-‘J %D_Diﬂilagu i Lt
with washer 11 26126 503, spring ring B £ Lo IONALIR eDee e == Mol hA e ST
d e L& 3 : 1 kPa = (101 Kpfom® = 0.0001 kp/mms:
and hexagon pak LE : 1 MPa = 10 kp/em? = 4.1 kp/mm*
Remove the frame upper chord. 8 £l 1 MPa = 10 at ”
Fig, 208 worl: . kilopondmetre kpm newlonmelre WNm
energj.r; kilocalorie keal ar joule J
Mounting iz to be performed in the inverse order.. ] ; quantity of hp-hour hoh o wall second Ws
| heat 10 ==1nMm 1 Ws ’
15.9. Replacement of the Frame-trussing Braces . ; 1 kpm = 3,807 = 4.807 Nm = D807 W
w 1 kprn = 10 J = 10 Nm = 10 Ws
From the gusset plate, loosen the hexagon nut M8, the hexagon-head bolt M8 2 22 1 kcal = £,187J
and the spring ring B 8. The swing-arms bearing bolt iz removed according to Section 1 hph = 2.648 - 100
15.6.: the instructions given in this Section must be observed in any case. Mounting s T
Mt Re Rormec nthe invegsc order (I f ; 1Ws } — 0102 kpm = 0000289 keal w3997 « 107 hph
¥ | 1 Mm
139
138
£ . &

i
1
E
i
S
a
- = g
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R T i i .
W i O (M S R ¥y
: IR 1_:1_Iunit *f rit: v newfnnit b )
G R e
{kﬂbpﬂnd meire per b netwon metre per e T e P
isenond lpin/s second: Mm/s _:._L i, i
| kilocalorie par - ol ' ‘ sl
second keal's ;tm.ﬂa et s,emndfl" oy
) "ﬁ *;_ 7
i i
horsepower hp l wah. W
DIMmfs =1 s=1W
| & 2y i

e

1 kpm,ls =y sm'rmma — 9,807 J/5 == 0807 W
1 kealis =94,187 Nim/s = 4,187 J/s — 4,187 kW

1 Nm/s

1hp= '?35:}1’111-'3 — 736 J/5 =0.736 KW
l.t={l.121tpmrs=- g

1 m,@= 57,2065

| 1ds ot Ll S Rl

{ W 2388 - 10 k.cal,-'s T 156 « 107 hp
degree’ - radiant rad LB
"1 degree ="1}.G}iﬁf453 racl

"T{K_}

-.-—--

90— T (K)— 27315 K
—C4 285K

¥ -|.. Y P A = E i s "'"-,_ I r: o 3
_'Eemgeraturef} ¢ | degree Celsius °C T3 Kelvin K
¢ E degres centiﬁ.ra.de L
e =5

) Ths sLateme.ni. |:i{ 1he plane angle in ﬁl.‘:g
missible. alsom ‘.l“W j i
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