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SERVICE MANUAL 028/038

FOREWORD

This Service Manual covers model
028 chain saws up to machine
number 5561640 as weli as later
machines unless technical infor-
mation bulletins have been issued
in the meantime with updated
repair procedures.

Models 038 have substantially the
same constructional features as
model 028 chain saws. This Serv-
ice Manual can therefore be used
for the 038 chain saws as well.

In the event of faults it is quite pos-.

sible that a single malfunction may
have several causes. It is, there-
fore, advisable to consult the
“troubleshooting charts® when
tracing faults. We also recommend
that you make use of the exploded
views in the illustrated parts lists
while carrying out repair work.

This service manual and all techni-
cal information bulletins are in-
tended exclusively for the use of
STIHL servicing staff and dealers
and must not be passed on to third
parties.

® Andreas Stihl
Postfach 1760
D-~7050 Waiblingen

STIH.

Repair work is made considerably
easier if the chain saw is mounted
on assembly stand 5910 8503100.
The saw is easily attached to the
stand by means of the two stud
bolts and collar nuts for bar mount-

ing.

While on the assembly stand, the
chain saw can be swivelled into any
required position to suit the repair
in question. This not only has the
advantage of keeping the compo-
nent in the best position for the re-
pair, but also leaves both hands
free for the work, and thus repre-
sents a considerable time-saving.

SPECIAL TOOL
MANUAL

Our special tool manual illustrates
and lists the part numbers of all
available machine-related tools as
well as general purpose tools for ali
machines.

The special tool manual is available
in various languages and can be
ordered by quoting the appropriate
part number listed hereunder.

German 0455 901 0023
Engtish 04559010123
French 04559010223
Spanish 0455901 0323
Yugoslav 04559010423
Swedish 0455901 0523
ltalian 04559010723
Portuguese 04559011223
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1.

SPECIFICATIONS

1.1 Engine STIHL single cylinder, two-stroke engine with special impregnated

cylinder bore

Displacement: 47 cmd (2.87 ¢u. in)

Bore: 44 mm (1.73 in)

Stroke: 31 mm (1.22 in)

Compression ratio; 9.51

Max. torque: 2.65 Nm (1.95 Ibf. ft) at 6000 rpm

Max. permissable engine speed: 12000 rpm '

Mean idle speed: 2200 rpm

Crankshaft: Two-part, drop-forged

Crankshaft bearings: 2 deep-groove ball bearings

Crankpin: 14.4 mm (0.57 in) dia.

Big-end bearing: Needle cage

Piston pin; 10.0 mm (0.39 in) dia.

Small-end bearing: Needle cage

Rewind starter: Pawl engagement with automatic
starter rope rewind mechanism

Starter rope: 3.5 mm (0.14 in) dia.,
1060 mm (41.8 in) long

Clutch; Centrifugal clutch without linings,
76 mm (3 in) dia.

Clutch engages at: Approx. 3100 rpm

Crankcase leakage test:

with overpressure: pa = 0.5 bar (7.1 Ibf/in2)

with vacuum: pu = 0.5 bar (7.1 Ibf/in2)

1.2 Fuel System Carburetor: All-position diaphragm

carburetor with integral
fuel pump

Adjustment:

high-speed adjustment screw H:

low-speed adjustment screw L:

Carburetor leakage test
with overpressure:
Fuel capacity:

Open approx. 1/ turns

Open approx. 14 turns

(basic setting with screws initially
hard against their seats)

ps: = 0.4 bar (5.7 Ibf/in2)
0.52 L (1.1 US.pt)




Fuel mixture:

Air filter:

Fuel mix 1:40 with

STIHL two-cycle engine oil;
1:25 for other branded
two-cycle engine oils

Flat wire mesh filter

1.3

Ignition System

028 AV and 028 AVQ
Type:

Magneto edge gap:
Air gap:
Ignition timing:

lgnition advance angle:

Breaker point gap:
Condenser:
Armature:

028 AVE
Type:

Air gap:
Ignition timing:

Ignition advance angle:

Armature:

028 AVEQ
Type:

Air gap:
Ignition timing:

All Models

Spark plug (suppressed):

Spark plug thread:

Breaker-controlied magneto
ignition system
4...8mm(0.16...0.31in)
0.2...0.3 mm (0.008...0.012 in)
2.2...2.3 mm (0.087...0.091 in)
before T.D.C.

27 ...28°

0.35...0.4 mm (0.014...0.016 in)
Capacitance 0.15...019 pF

Coil resistors

Primary Secondary
0.7...1.0Q 7.7...10.3 kQ

Transistor-controlled (breaker-
less) magneto ignition system
0.2...0.3 mm (0.008...0.012 in)
2.6 mm (0.1 in) before T.D.C.

at 8000 rpm

30° at 8000 rpm

as 028 AV/028 AVQ

Thyristor-controlied (breaker-
less) magneto ignition system
0.2...0.3 mm (0.008...0.012 in)
2.6 mm (0.1 in) before T.D.C.

at 8000 rpm

Bosch WSR 6 F or

Champion RCJ 6 Y

Heat range: 200

Electrode gap: 0.5 mm (0.02 in)
M 14x1.25: 9.5 mm (0.37 in) long




1.4

Tightening Torques .

Crankshaft nut

(ignition side) M 8 x 1:
Hub/spider (output side):
M 5 socket head screws:

M 5 cheese-head screws:
M 4 cheese-head screws;

M 5 nuts:
Spark plug:

30 Nm (22 Ibf. ft)
50 Nm (37 Ibf. ft)
8 Nm (6 Ibf. ft)

5 Nm (3.7 Ibf. ft
2.5 Nm (1.8 Ibf. ft)
5 Nm (3.7 Ibf. ft)
25 Nm (18.4 Ibf. ft)

Important: The M 5 x 12 screws on the front handguard and the
M 4 x 8 screws on the spider are fitted with LOCTITE.

1.5

Cutting Attachment

Guide bars:

Bar lengths:

Chain:

Chain sprocket:
Chain speed:
Chain lubrication:

Oil delivery rate:

Oil tank capacity:

STIHL Duromatic guide bars
with stellite-tipped bar nose;
STIHL Rollomatic guide bars
with sprocket nose. Both types
with corrosion resistant finish
and induction hardened track
Duromatic 40 and 45 cm

(16 and 18 in)

Rollomatic 32, 37, 40 and 45 cm
(13, 14.6, 16 and 18 in)

0.325” (8.25 mm) pitch

7-tooth for 0.325” chain

16.4 m/s (53.8 ft/sec) at 8500 rpm
Speed-controlled oil pump

with lift plunger, operative

only when chain is running

8 cm3/min (0.49 cu. in/min)

at 6000 rpm

0.3 L (0.63 U.S.pt)

1.6

Weights

Model:
Dry weight with 32 cm
bar and chain:

AV/AVE AVQ/AVEQ

6.5 kg (14.3 Ib) 6.6 kg (14.5 1b)

1.7

Special Accessories

STIHL rescue kit 028
Gasket set 028

1118 900 5000
1118 007 1050




2. CLUTCH,
CHAIN DRIVE AND
CHAIN BRAKE

2.1 Construction and
Operation

2.1.1 Clutch and Chain Sprocket

The transmission of power from the
engine to the saw chain is effected
via a centrifugal clutch. On ”Quick-
stop” models, the centrifugal clutch
incorporates an isolating clutch
whichisactuatedbythechainbrake.

On the Quickstop version the hub
screwed to the crankshaft is the
clutch element which absorbs the
torque and acceleration of the
crankshaft. It is essential that the
hub is always tightened down to the
specified torque. The clutch spider
is supported on the hub by a needie
sleeve and located axially with a
circlip. The driving plate is located
onthethree lugs of the clutch spider
and can move axially while remai-
ning in constant mesh with the
spider. The flat spring between the
spider and driving plate presses the
driving plate against the release
plate; this means that the internal
teeth of the driving plate are always
in mesh with the teeth of the hub
when the chain brake is released,
and thus provides positive trans-
mission of engine torque to the
clutch spider. When the chain brake
is actuated, the release plate dis-
engages the driving plate from the
hub. The clutch spider and hub can
then rotate independently.

On the standard version the cluich
spider assumes the function of the
hub and must therefore always be
tightened to the specified torque.

Chain brake engaged

The centrifugal clutch has three
clutch shoes without linings. The
clutch drum and chain sprocket are
separate components. The spur
gear which drives the oil pump is a
ring-gear, positively mounted to the
hub of the clutch drum. The chain
sprockethastwointegrally castlugs
which engage in corresponding re-
cesses onthedrum hub. Asthelugs
have odd sizes, the chain sprocket
can only be fitted in one position.

When the engine is running at idle
speed the clutch shoes are also in
the idle position, because the ten-
sion of the clutch spring is greater
thanthe centrifugal force. Asengine
speed increases, centrifugal force
presses the clutch shoes outwards
against the clutch drum and thus
transmit engine torque positively
via the chain sprocket to the saw
chain.

The preload and strength of the
clutch spring are designed so that

Chain brake released

the clutch shoes beginto make con-
tact with the clutch drum at an en-
gine speed of approx. 3100 rpm
(engagement speed). The clutch
engagesfully above this speed. The
correct idle setting on the carbure-
tor is therefore essential in order to
insure that the clutch engagement
speed is not reached when the en-
gineis idling.
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2.1.2 Chain Brake

The chain brake is a spring-loaded
band brake without linings. Its main
components are the brake band,
tension spring, handguard and re-
lease plate — which operates the
isolating clutch.

The chain brake is actuated by
means of the handguard which can
be used to release and engage the
brake.

2.2 Troubleshooting Chart

The chain brake is released (reset)
by pulling the handguard back
against the handlebar. This move-
ment is transmitted via a lever
system which preloads the tension
spring and disengages the brake
band. At the same time the release
plate moves back and allows the
driving plate to engage in the teeth
ofthe hub. The brake lever, whichis
connected to the tension spring,
brake band and release plate, is
locked in the idle position by the
relay lever.

The chain brake is actuated by mo-
ving the handguard towards the bar
nose. This movement unlatches the
brake lever and causes the brake
band to be clamped around the
clutch drum by the force of the pre-
loaded brake spring. The release
plate simultaneously disengages
the driving plate from the hub and
interrupts the flow of power between
the crankshaft and the centrifugal
clutch. Clutch drum and saw chain
are brought to a standstill within a
fraction of a second even if the en-
gine continues running at high
speed. ‘

Fault

Cause

Remedy

Saw chain turns at idle speed

Engine idle speed too high

Clutch spring stretched or fatigued,
spring hooks broken

Readjust at idie speed adjustment
screw
Renew ciutch spring

Excessive chain sprocket wear

incorrect chain tension *

Tension saw chain properly

Chain stops in mid-cut even with
engine at maximum speed —
Isolating clutch disengages

~ during cutting

Isolating clutch worn

Flat spring broken

Renew hub and driving plate

Renew flat spring

Isolating clutch does not re-engage
after releasing chain brake

Engine idle speed too high

Flat spring broken

Readjust at idle speed adjustment
screw
Renew flat spring

Saw chain does not stop imme-
diately when chain brake is engaged

Tension spring broken

Renew tension spring
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2.3 Disassembly and Repair

2.3.1 Clutch

Top:
Chain brake released

Bottom:
Pressing out the retaining washer

First remove chain sprocket cover
and cutting attachment.

The chain brake must be released
beforeremoving the chain sprocket.
Use a screwdriver, about 5 mm
wide, to press the retaining washer
out of the annular groove in the
crankshaft. The thrust washer,
chain sprocket and needle sleeve
can now be pulled off the cranks-
haft.

Top:
Removing the side plate

Center:
Releasing the cover

Bottom:
Ring-gear removed

Top:
Removing the spur gear

Bottom:
Clutch drum and needle sleeve removed

Remove the inner side plate — se-
cured with asingle M4 x12 cheese-
head screw. Unscrew the five
M 4 x 12 cheese-head screws and
take off the cover. Now remove ring
gear from clutch drum hub and the
spur gear (with worm) from the oil
pump shaft by turning it clockwise.
Pull clutch drum and needle sleeve
off the crankshaft.
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Top:
Removing the circlip

Bottom:
Clutch, flat spring and needle sleeve
removed

Disassembly differs on the Quick-
stopand standard versions fromthis
stage onwards.

On the Quickstop version, first re-
move the circlip which locates the
clutch spider on the hub. The clutch
with flat spring and needle sleeve
can now be pulled off the hub. If the
hub has to be removed, firstremove
the driving plate and block the
crankshaft. To do this, unscrew

Top:
Driving plate removed

Center:
Locking screw 1107 1911200

Bottom:
Locking screw inserted

Top:
Special socket 1118 893 1300

Bottom:
Unscrewing the hub

spark plug and fit locking screw
1107 1911200 in the spark plug hole
and tighten down by hand. Use spe-
cial socket1118 8931300 to unscrew
the hub. Remove washer from
behind hub.
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Unscrewing the clutch spider

The crankshaft must also be blo-
cked with locking screw 1107 1911200
in order to remove the clutch spider
on the standard version. Use a
19 mm cranked ring wrench to un-
screw the clutch spider and then re-
move the dished cover plate.

Caution: Thehuband clutch spider
have left-hand threads — unscrew
them clockwise.

Wash all parts of the clutch, inclu-
ding the needle cages, in clean
gasoline and blow out with com-
pressed air if available. Also clean
crankshaft stub.

Always replace damaged or worn
parts.

Top:
Removing cover plate

Bottom:
Clutch spring in spring recess

Pressing clutch spring into position

Use the following procedure to re-
placethe clutch spring, clutch shoes
or spider:

First unscrew the cover plate from
the spider (Quickstop only) andthen
remove the clutch shoes.

Toassembletheclutch, first position
the clutch springinthe springrecess
ofone clutch shoe, sothatthe spring

hooks are in the center of the clutch
shoe. Now fit the three clutch shoes
on the arms of the spider so that the
spring recesses face away from the
triangular plate on the spider. Grip
the clutch spring with both thumbs
and push it into the spring recesses
of the other two clutch shoes.

Refit the cover plate on the Quick-
stop clutch. The three M 4 x 8
cheese-head screws mustbe secu-
red with LOCTITE.
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2.3.2 Chain Brake

Detaching the tension spring

The clutch drum must be removed
before the brake band can be disas-
sembled. To do this, engage the
chain brake and detach the tension
spring. Remove retaining washer
from brake lever’s pivot pin and
carefully withdraw the brake lever.
Collect the washers and helical
spring onthe brake band’s pivot pin.
The other end of the brake band can
now be prised out of its seat in the
crankcase.

Take out the clutch before removing
the release plate. Remove the re-
taining washers, washers and heli-
cal springs from the guide pins and
take the release plate out of the
crankcase.

Unscrew the handguard (the chee-
se-head screws will be difficult to
remove because they are fitted with
LOCTITE) and then take out the
actuating lever, relay lever and tor-
sion spring.

Top:
Removing retaining washer

Center and Bottom:
Unscrewing the handguard

The spring guide pins in the crank-
case must be replaced if they are
damaged.

These screw pins must be bonded
in position to prevent them loose-
ning in operation. To do this, use a
suitable solution: (trichlorethlene,
diluted nitro or similar) to compiete-
Iydegreasethethreadsinthecrank-
case and on the pins themselves.
Then coat the threads of the screw
pins with a little adhesive — 101, part
number 0786 111 1101, (LOCTITE
242) — and screw them into the
crankcase. Tightentoatorqueof4.9
Nm (0.5 kpm).

It is essential to use a suitable
screwdriver with a tip which fits
snugly in the slot of the pin in order
to avoid damaging the pin material.
A1 x 6.5 screwdriver in accordance
with DIN 5265 is recommended for
this purpose.
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2.4 Assembly

2.4.1 Chain brake

Top:
Torsion spring and relay lever in position

Bottom:
Actuating lever fitted

Seat for brake band

Top:
Brake band and brake lever in position

Center:
Special assembly tool
1117 890 0300

Bottom:
Attaching the tension spring

First fit the relay lever, actuating
lever and handguard. The ends of
the torsion spring must engage in
the hole in the crankcase and the
actuatinglever. TheM5x12cheese-
head screws must be secured with
LOCTITE.

Now fit release plate in crankcase
sothatits slots locate overthe guide
pins. Fit washer, helical spring, wa-
sher and retaining washer on the
guide pinsinthat order. Locate bent

end of brake band in its seat in the
crankcase and insert pivot pin of
brake lever in the loop of the brake
band. Fit washer, helical spring and
washer on the pivot pin of the brake
lever. Push lever onto pivot pin and
locate pin in slot of release plate at
the same time. Now secure brake
lever with retaining washer and at-
tach the tension spring using the
special assembly tool.
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2.4.2 Clutch

Top:
Tightening the hub with a torque wrench

First degrease the threads on the
crankshaft and hub (Quickstop) or
clutch spider (standard) with a suit-
able solution (trichlorethlene, dilu-
ted nitro or similar).

The initial assembly operations are
different on the Quickstop and stan-
dard versions.

On the Quickstop version, fit the
flange washer on the crankshaft,
screw hub counter-clockwise onto
the crankshaft and tighten to a tor-
que of 49.0 Nm (5.0 kpm) using the
special socket 1118 893 1300 and a
torque wrench.

Itis essential to observe the speci-
fied torque as the hub may other-
wise loosen during operation.

Engagethedrivingplateontheteeth
of the hub. The chain brake must be
in the released condition during this
operation. Fit flat spring on lugs of
clutch spider; the raised spring tabs

Bottom:
Flat spring fitted on spider lugs

mustface away fromthe clutch. Now
push clutch together with greased
needle sleeve onto the hub and turn
backwards and forwards until the
clutch spider lugs engage in the dri-
ving plate. Fit circlip to secure
clutch.

On the standard version, fit cover
plate on the crankshaft so that the
raised outer diameter faces away
fromthe crankcase. Screw spider of
clutch assembly counter-clockwise

onto the crankshaft and tighten to a
torque of 49.0 Nm (5.0 kpm) using
atorquewrenchwithal9 mmsocket.

Itis essential to observe the speci-
fiedtorqueasthe spidermay other-
wise loosen in operation.

The assembly procedure is now the
same for both versions.

Lubricate needle sleeve of clutch
drum with antifriction grease and fit
it on the crankshaft.

Push clutch drum onto crankshaft
and needle sleeve and then fit spur
gear onto oil pump shaft. Slip ring
gear onto hub of clutch drum.

Finish off by fitting cover and chain
sprocket; removethelocking screw,
fit and tighten down the spark plug.
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3. ENGINE

3.1 Construction

Series 028 chain saws are powered
by an air-cooled, single cylinder
two-stroke engine.

The crankcase is a two-part pres-
sure die-casting made of a special
magnesium alloy. The two-part
drop-forgedcrankshaftis supported
in two deep-groove ball bearings.
Twooilseals, inthe crankcase atthe
ignition side and in the ball bearing

at the other side, hermetically seal
the crank chamber.

The connecting rod, also drop-for-
ged, is supported on needle cages
both on the crankpin and the piston
pin. Once the needle cage and the
connectingrod have been fitted, the
two halves of the crankshaft are
pressed together to form a torsio-
nally rigid assembly and then

machine finished. For this reason a
replacement crankshaft can only
be supplied complete withconnec-
ting rod and needle sleeve.

Cylinder and piston are made of a
special aluminum alloy. The cylin-
der bore is impregnated in a special
process.

3.2 Troubleshooting Chart First check fuel supply, carburetor,
air filter and ignition system before
looking for faults on the engine.
Fault Cause Remedy

Engine does not start easily,
stalls at idle speed, but operates
normally at full throttle

Oil seals in crankcase
leaking

Elbow connector leaking

Crankcase damaged (cracks)

Replace oil seals

Seal or replace elbow connector

Replace crankshaft

Engine does not deliver full power
or runs erratically

Secondary air seepage into engine
through poorly mounted or
faulty elbow connector

Piston rings leaking or broken

Mount elbow connector correctly
or replace

Replace piston rings

Engine overheating

Insufficient cylinder cooling.
Air inlet opening in fan housing
blocked or cooling fins

on cylinder plugged

Thoroughly clean all cooling air
openings
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3.3 Exposing the Cylinder 3.4 Disassembly of Cylinder
and Piston
Top: Top:

Removing the shroud

Bottom:
Unscrewing the muffier

First remove carburetor box cover,
unscrew spark plug and take off the
shroud and two-part muffler.

The cooling fins of the cylinder are
now easily accessible and can be
cleaned thoroughly. Check for da-
mage (cracks, broken cooling fins,
etc).

Removing the cylinder base screws

Drain fueland oiltanks. Remove the
carburetor (see 10.4) and unscrew
the four cylinderbase screws. Care-
fully pull the cylinder off the piston
and press the elbow connector for-
wards and-out of the tank housing.

Before removing the piston it must
be decided whether or not the
crankshaftis to be removed, i.e. the
wooden block used to lock the
crankshaft — to facilitate removal of
the flywheel and hub (Quickstop) or
clutch spider (standard) — must be
fitted between the crankcase and
the piston.

To remove the piston, first take out
the two wire retainers and press the
piston pin out of the piston and nee-
dle cage by means of drift
1110 893 4700.

If the piston pin is stuck as a result
of carbonization, tap it out lightly
with a hammer and the drift. It is

Removing the wire retainers

Bottom:
Pushing out the piston pin

essential to counterhold the piston
toinsurethatnojolts are transmitted
to the connecting rod. Remove the
piston.
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Reassembly of Piston
and Cylinder

3.5

Arrow and ”A” point towards exhaust
port

Ifthe cylinder hasto bereplacedthe
new cylinder must always be instal-
ledwith amatching piston. Replace-
ment cylinders are only supplied
complete with piston.

If only the piston is to be renewed,
every replacement piston (marked
”B”) can be used with any cylinder.

Before installing the piston, lubri-
cate the needle cage with oil and
insert it in the connecting rod. Posi-
tion pistonon connecﬁng rod sothat
the stamped markings (arrowand A)
point towards the cylinder exhaust
port (towards tip of guide bar). Now
fit piston pin in piston and connec-
" ting rod (needle cage). To do this,
push assembly drift through piston
bore and connecting rod to align
both bores concentrically. Fit piston
pin on spigot of assembly drift and
slideintopiston. Gently move piston
to and fro to ease insertion of piston

pin.

Fitting the piston pin

The piston pin must move freely in
its bore. Never use force during
assembly.

Insert the two wire retainers and
make sure that they are properly
seated.

Mounting of the cylinder is best car-
ried out using the wooden assembly
block and the ring compressor
1113 893 4900 or clamping strap
0000 893 2600.

The elbow connector must be fitted
if a new cylinder is used. To insure
a perfect seal, coat the inside of the
elbow connector’s neck with sea-
ling paste 0783 810 1101. Fit elbow
connector on the intake stub so that
it faces upwards (towards cylinder
head) and the moulding seam is
vertical (parallelwith cylindercenter
line). Then secure elbow connector

Top:
Wooden assembly block, ring compressor
and clamping strap

Bottom:
Elbow connector in position

with hose clamp, making sure that
the clamp is correctly seated and
doesnotdistortthe elbow connector
when tightened down.
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Top:

Piston on wooden assembly block

Bottom: Tightening cylinder base screws with
Piston rings correctly positioned Fitting the cylinder torque wrench

Fitnewcylindergasketonthecrank-
case. Lubricate piston and piston
rings with oil. Place wooden block
on the crankcase so that piston is
resting on it.

Position each piston ring so that the
radii at the ring gaps locate against
their respective fixing pins in the
piston grooves.

Insert the four M 5 x 16 socket head
serews in the cylinder mounting
holes. Using the ring compressor or
clampingstrap,compressthepiston
rings while making sure they are
correctly positioned. Fit cylinder
over the piston with the exhaust port
facing in the direction of the guide
bar tip. During this process make
sure that the cylinder is properly
aligned, i.e. the outer edges of the
cooling fins must be exactly parallel
with the outer edge of the crankcase
atthe sprocketside. Ifthisalignment
is not carried out, the piston rings
may break. The ring compressor is
pushed downwards as the piston
rings move into the cylinder. Re-
move wooden assembly block and
ring compressor. Push flange of
elbow connector through the bore
in the tank housing (do not use a
sharptoolforthispurpose)andalign
the cylinder gasket and cylinder.
Tighten down the four cylinder base
screws to a torque of 7.8 Nm
(0.8 kpm) in a diagonal pattern.

Insert sleeve in elbow connector
and then refit carburetor (see 10.4),
mufflier, shroud, spark plug and car-
buretor box cover.
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3.6 Disassembly of Crank-
case —
Removal of Crankshaft

Bottom:
Detaching brake spring

Bottom:
Handguard and relay iever removed

Itis necessary to remove the cluich
(2.3.1), hub (Quickstop only), fly-
wheel (4.4.5), generator (8.3.4) and
flange, cylinder and piston (3.4) to
gain access to the crankshaft. De-

“tach the brake spring and take off

the handguard together with actua-
ting lever and relay lever.

Now remove the tank housing.
Proceed as follows:

Top:
Disconnecting pulse hose

Bottom:
Removing short-circuit wire

Disconnect pulse hose from stub in
crankcase and pull short-circuit
wire out of contact cam and rubber
grommet in tank housing. Now re-
lease the tank housing from the
vibration mounts by removing the
respective screws (see 6.2).

The tank housing can now be lifted
off together with the handlebar.

Top, center and bottom:
Unscrewing vibration mounts
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Top:
Crankcase mounting screws

Bottom:
Knocking back a cylindrical pin

Unscrew the six crankcase cheese-

head mounting screws. Use a suit-

able tool, e.g. 5 mm diameter drift,
to knhock the two cylindrical pins
back into the crankcase half on the
ignition side.

Top:
Driving out the crankshaft

Bottom:
Knocking out the oil seal

Remove key from crankshaft stub
at ignition side. Hold both halves of
the crankcase and use a soft-nosed
hammer to knock the crankshaft out
of the bearings.

Use ascrewdriveror similar suitable
tool to knock the oil seal out of its
seat in the crankcase at the ignition
side. Use arbor 1118 893 7200 to
press both ball bearings inwards
and out of their seats in the crank-
case.

Top:
Pressing out ball bearing
at ignition side

Bottom:
Pressing out ball bearing
at sprocket side




Crankshaft with needle cage
and piston pin

3.7 Installing the Crankshaft —

Assembly of Crankcase

Top:
Cleaning the sealing faces

Bottom:
Snap-ring fitted

Top:
Special assembly arbor
1118 893 7200

Bottom:
Pressing in ball bearing at ignition side

The crankshaft, connecting rod and
needle bearing are inseparable.
This means that the crankshaft
must always be replaced as a com-
plete unit in the event of damage to
any one of these parts.

When fitting a replacement cranks-
haft it is advisable to renew the ball
bearings and oil seals as well. New
oil seals should always be fitted.

If the crankshaft is damaged it must
be replaced as a complete unit. All
the other parts which are still ser-
viceable must then be transferred
from the old to the new crankcase
after the new bearings have been
fitted, i.e. the crankcase has to be
heated for this purpose.

If the old crankcase is used again,
remove gasket and clean sealing
faces with a scraper.

If a new crankcase is to be fitted,
first insert a new snap-ring in the
annular groove of the bearing seat
at the clutch side. Heat both halves
of the crankcase on a heating plate
to approx.150 —180°C. Fit ball bea-
rings squarely — without canting —
from the inside of the crankcase so
that the outer races locate against

the shoulder of the bearing seat ol
the snap-ring. If the crankcase is
heatedtothe specifiedtemperature
the ball bearings can be inserted by
hand. If the crankcase cannot be
heated, press in both bearings witt
the large end of the assembly arbo!
1118 893 7200.
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Crankshaft inserted as far as crank
web shoulder

£
&

The inner races of the ball bearings
must also be heated before the
crankshaftisfitted. Thisisbestdone
with a soldering iron and an appro-
priate attachment. Then insert
tapered stub of crankshaft into bea-
ring at ignition side until the crank
web shoulder locates against the
inner race.

Coat the sealing faces of both
crankcase halves with sealing paste
0783 810 1101, if available. Fit new
gasket on crankcase at ignition side
and drive in cylindrical pins until
they project about 1 mm and thus
hold the gasket. Fit inner race of
bearing at clutch side over the
straightstubofthecrankshaft,place
the two halves of the crankcase to-
getherandalign. Drivethetwo cylin-
drical pins fully home, insert screws
and tighten to a torque of 4.9 Nm
(0.5 kpm) in adiagonal pattern. Trim
away any excess gasket material
in the area of the cylinder mounting
face.

Top:
Oil seal fitted over assembly sieeve

Bottom:
Pressing in oil seal at clutch side

Before fitting the oil seal at the
clutch side, pack the cavity between
the dust lip and sealing lip with
grease 0781 120 1109. Then slip
assembly sleeve 1118 893 4600 over
the straight stub of the crankshaft
and push the oil seal, sealing lip
first, onto the sleeve and press into
position  with  press sleeve

1118 893 2400 until it is flush with
the front edge of the ball bearing.
The oil seal at the ignition side is
pressed in with the press sleeve

Pressing in oil seal at ignition
side

1118 893 2400 until it is flush with
the front edge of the bore. The as-
sembly sleeve is not necessary in
this case as the tapered crankshaft
stub has no sharp edges which
could damage the sealing lip.

Assembly of the remaining parts is
areversal ofthe disassembly proce-
dure. If a new crankcase has been
fitted it will be necessary apply a
new timing mark. To do this, set the
ignition timing exactly (4.5.2) and
apply the mark.
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3.8 Leakage Testing

the Crankcase

Top:
Carburetor and crankcase tester

Bottom:
Vacuum pump

Defective oil seals and gaskets,
cracks or blow-holesin castings are
the usual causes of leaks. Such
faults allow supplementary air to
enter the engine and thus upset the
fuel-air mixture.

This makes adjustment of the pres-
cribed idle speed difficult or even
impossible. Moreover, thetransition
from idle speed to part or full load is
not smooth.

The crankcase can be checked
accurately for leaks with the
carburetor crankcase tester
1106 850 2900 and the vacuum
pump 0000 850 3500.

3.8.1 Testing with Overpressure

Top:
Test and blanking flange

Bottom:
Blanking flange in position

- Remove the carburetor (see 10.4

and muffler. Seal the cylinder’s ex
haustportwithflange1113 8554205
using the exhaust gasket and the
upper M 5 x 16 muffler mounting
screws. The shroud has to be re
moved if the new sealing plat
0000 855 8105 is used in place o
flange 1113 855 4205, and the muf
fler can remain in position on the
engine. However, the mounting
screws must be slackened off st
that the sealing plate can be inser
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Sealing plate in position

ted, narrow side first, from above
between the cylinder exhaust port
and the muffler. Then tighten the
upper-M 5 x 16 mounting screws
moderately. The sealing plate ef-
fecttively seals off the cylinder ex-
haust port.

Push test flange 1118 850 4200 onto
the studs in the tank housing (car-
buretor seat) so that the cylindrical
pin locates in the pulse hose and
seals it airtight. Now fit the two M 5
nuts onto the studs and tighten
down so that the flange is pressed
against the elbow connector to in-
sure a good seal.

Top:
Securing the test flange

Bottom:
Pressure-testing the crankcase

The spark plug must be properly
tightened down and the piston attop
dead center (T.D.C.).

Connect pressure hose to nipple of
test flange and close the bleed
screw on the rubber bulb. Pump air
into the crankcase until the gauge
indicates an overpressure of 0.5 bar
(kp/cm?). If this pressure remains
constant, the crankcase is properly
sealed. However, if the pressure

Pressure hose connected

drops the leak must be found and
the faulty part renewed.

When the test is completed, open
the bleed screw and disconnect the
hose.
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3.8.2 Testing with Vacuum

Leakage test with vacuum pump

Qil seals tend to fail when subjected
to avacuum, i.e. during the piston’s
induction stroke the sealing lip lifts
off the crankshaft owing to the lack
of any counterpressure.

An additional test can be carried
out with the vacuum pump. The
preparations for this test are the
same as for the overpressure test
(3.8.1).

Connect suction hose of vacuum
pump to nipple of test flange. Pull
out pump piston until the gauge
indicates a vacuum of 0.5 bar
(kp/cm?). When the pump piston is
released, the non-returnvalve auto-
matically closes the suction hose.
if the vacuum reading remains con-
stant, orrises no furtherthan 0.3 bar
(kp/cm?), the oil seals are in good
condition. However, if pressure

continues to rise (up to p = 0 bar),

the oil seals must be replaced even
if no leaks were found in the pre-
vious overpressure test.

3.8.3 Replacing the Oil Seals

Puller in position

If only the oil seals need to be re-
placed, this operation can be car-
ried out without disassembling the
engine. To do this, remove clutch
(standard) or hub (Quickstop), fly-
wheelandtriggerplateorcontactset
and condenser.

The oil seal at the ignition side can
be pulled out of its seat in the crank-
case with puller 0000 890 4400.
No. 3 jaws must be fitted in the pul-
ler for this purpose. The oil seal at
the clutch side is prised out with a
screwdriver, Caution. In the case of
the oil seal on the ignition side,
make sure that the sealing face of
the crankshaft is not damaged. On
the oil seal at the clutch side, care
mustbe taken notto damagetheball
cage of the bearing.

Installthe new oil seals as described
under 3.7.
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4 IGNITION SYSTEM

Like all other STIHL chain saws the
series 028 saws are equipped with
a magneto ignition system which
requires neither a battery nor a dy-
namo. Different ignition systems
are installed in the various versions
ofthechainsaw.Breaker-controlled
magneto ignition systems and brea-
kerless (electronic) magneto igni-
tion systems are used here. There
aretwotypes of breakerless ignition
systems, i.e. transistor or thyristor
controlled.

41 Construction

The Bosch ignition systems (both
breaker and transistor-controlled)
are of a component-type construc-
tion and consist of three main parts
~ the flywheel (magnet wheel), the
ignition armature and the control
unit. The SEM ignition system is a
compact construction and consists
of only two main parts — the fly-
wheel (magnet wheel) and the igni-
tion module.

The flywheel of both types carries
the permanent magnet with a north
and south pole and is located on the
crankshaft stub. The ignition arma-
ture (Bosch), or the ignition module
(SEM}), is mounted in the crankcase
on the periphery of the flywheel so
that it can only be adjusted in the
radial direction. In the ignition mo-
dule (SEM) the primary stage, igni-
tion transformer and electronic
switch unit, are combinedin asingle
unit and embedded in a moisture-
proof plastic compound.

The control components of Bosch
ignition systems, i.e. the contact set
with condenser on the 028 AV/028
AVQ and the switch unit on the 028
AVE, are fitted in the crankcase
behind the flywheel. All electronic
control components are incorpora-
ted on a common printed circuit
board and embedded in a moisture-
proof plastic compound in the ring-
shaped switch unit,

4.2 Operation

4.2.1 General Information

The flywheel magneto ignition sy-
stem operates on the basis of mag-
netic induction. On both the
breaker-controlled and transistor-
controlled ignition systems this in-
volves only "dynamic induction”,
while ”static induction” also occurs
in the thyristor-controlled magneto
capacitor ignition system.

In the case of dynamic induction
the electric current is generated in
a conductor in that the conductor is
moved through the flux lines of a
magnitude ofthe induced voltage s,
among other things, dependent on
the strength of the magnetic field
and the speed of the flux change.
This in turn is influenced by the in-
tensity of the movement.

In respect of the magnetic ignition
system, this means: as the flywheel
rotates, the flux lines flowing be-
tweenthe permanentmagnets, from
north pole to south pole, create a
magnetic flux in the iron core of the
coils. The flux lines of this magnetic
field cut through the wire windings
of the coil and induce a low-tension
current. The magnitude of the vol-
tage is thus dependent on the rota-
tional speed of the flywheel.
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In the case of static induction on
the other hand, the voltage ina con-
ductoriscreatedinthatthemagnetic
field — in which the conductor is
situated, generated by an electric
current, changes its strength or flow
direction (transformer principle).
Among other things, the magnitude
of the induced voltage is dependent
on the strength of the primary cur-
rent which the magnetic field gene-
rates, and the ratio of turns between
the primary coil and secondary coil
(transformation ratio).

4.2.2 Breaker-controlled
Ignition System

Diagram of ignition system:

1 Flywheel

2 Permanent magnet with north
and south poles and pole shoes

3 Armature with primary and secondary
windings

When the magnet poles of the rota-
ting flywheel pass the iron core of
the armature coils, a low-tension
voltage is induced in the coils as a
result of the magnetic flux.

Without any form of control the ma-
netic flux would rise and fall like a
sine-wave and finally change direc-
tion. The same applies for the elec-
tric voltage. However, the magni-
tude of a voltage pulse generatedin
this way would not be sufficient to
produce a sparkover.

This means, therefore, that the vol-
tage curve must be controlled; in
this system the mechanical contact
breaker performs this function. The
contact breaker points are opened
by the cam lobe ground on the hub
of the flywheel and closed by spring
action. At the moment of maximum
magnetic fluxthe breakerpointsand
thus the primary current circuit are
closed. The induced voltage thus
allows a current to flow in the pri-

4 Breaker points

5 Condenser

6 Spark plug

7 Ignition stop switch
8 Armature air gap

9 Magneto edge gap

mary winding which builds up a
magnetic field (armature field)
around the coil. This is opposed to
the induced magnetic field (exciter
field) and counteracts its tendency
to change the flux direction. The
further the flywheel rotates, the
greater the tendency of the exciter
field to change the flux direction,
and the opposing armature field and
thus the primary current must also
increase accordingly. When the
currentfinally reaches its maximum
value, the contact breaker opens
the primary circuit — this instant is
called "magneto edge gap”. This
causes the magnetic field in the ar-
mature core to suddenly change
direction and induced a high-ten-
sion pulse in the secondary winding
of the armature because of its high
number of turns.
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This pulseisfedviathe high-tension
ignition lead to the spark plug and is
discharged as a sparkover from the
center to the ground electrode and
thus ignites the fuel-air mixture.

A condenser is wired in parailel with

the contact breaker in the primary

circuitin order to prevent excessive

sparking (arcing) between the

points when they open and there-

fore insures that there is no loss of
energy or premature wear.

In order to stop the engine, the pri-
mary circuit is permanently closed
by means of the short-circuit switch.
This suppresses the abrupt change
in direction of magnetic flux so that
no high-tension pulse can be in-
duced.

4.2.3 Transistor-controiled
(breakerless) Ingnition
System — Bosch

Diagramm of ignition system:

1 Flywheel

2 Permanent magnet with north and
south poles and pole shoes

3 Armature with primary and
secondary windings

The description under 4.2.2 also
applies to this type of ignition sy-
stem with the exception that transi-
stors are used as electronic swit-
ches to perform the control function
in place of the mechanical contact
breaker. The whole system can be
divided into an input circuit and a
control circuit.

The primary winding of the ignition
coil, diode D2 (rectifier) and tran-
sistor T+ are wired in series in the
input circuit. The input current flows
from the primary winding via the
diode D2 — which only allows the
positive halfwave to pass through —
and the transistor Ti and then back
to the ignition coil.

Thetransistor T1mustbe conductive
to allow the input current to flow.
This is achieved by the primary vol-
tage positively triggering the base
of T: via resistor Rs at the point of
maximum magnetic flux.

4 Trigger plate

5 Spark plug

6 Short-circuit switch
7 Armature air gap

I////‘/////é;/

3

The control circuit is formed by the
primary winding of the ignition coil,
zener diode D1, the resistances R
and R: (voltage dividers) and the
transistor T2. Voltage rises as the
inputcurrentincreases. Thevoltage
rises to the breakdown vaiue of the
zener diode D1 just before the input
current reaches its highest value.
D1 becomes conductive — the con-
trol circuit is closed, the base of Tz
is positively triggered, T2 becomes
conductive. The control current for
T: now flows via Tz, thus making the
potential at the base of T1 negative.
T1 inhibits current flow and the input
circuit is open. This corresponds to
the opening of the contact breaker.

The process up to sparkover then
takes place as described under
4.2.2.
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4.2.4 Thyristor-controlled
(breakerless) Magneto
Capacitor Ignition
System — SEM

This type of ignition system differs
from those described under 4.2.2
and 4.2.3 basically in that the pri-
mary voltage at the point of ignition
does not need to be generated in-
ductively, but is already stored. I,
therefore, follows that the high-
tension pulseisfedto the spark plug
without any time delay at the point of
ignition and thus insures a stable
ignition spark.

During each rotation of the flywheel
the thyristor is triggered (initiation
of ignition process) and the storage
capacitor charged consecutively.
The following description of this
ignition system therefore begins
with the charging of the storage
capacitor.

4.2.41 Charging
the Storage Capacitor

1 — Permanent magnet
2 — Charging armature
3 — Charging diode

4 — Storage capacitor
5 — Ignition transformer

Charging the storage capacitor

When the poies of the permanent
magnets of the flywheel pass the
core of the charging armature a vol-
tage pulse is induced in the arma-
ture by the change in magnetic flux.

The winding of the charging arma-
ture is wired in series with the sto-
rage capacitor and the primary
winding of the ignition transformer.
The voltage pulse thus flows to the
storage capacitor. However, the
interposedcharging diode (rectifier)
only allows the positive halfwave of
the pulse to pass and inhibits the
negative portion so that a positive
charge is stored by the capacitor.

The storage capacitor cannot de-
liver any energy in this operating
condition as it is inhibited in the
reverse direction by both the thyris-
tor and the charging diode.

4.2.4.2 Triggering the Thyristor

6 — Trigger coil

7 — Control diode

8 — Thyristor

9 — Short-circuit contact
10 — Spark plug

Triggering the thyristor

After almost a full turn of the fiy-
wheel the poles of the permanent
magnet pass the iron core of the
trigger coil. A change in flux again
takes place and causes a voltage
pulse to be induced in this coil.

The winding of the trigger coil is
connected to the gate (G) of the
thyristor via ground. The generated
voltage pulse thus flows via the
interposed controldiode, which only
allows the positive halfwave to pass
to the gate (G) of the thyristor and
allows it to become conductive in
the A-C (anode — cathode) direc-
tion. The magnitude of the voltage
pulse is dependent on the rotational
speed of the flywheel. The voltage
pulse required to trigger the thyris-
tor is reached sooner when the fly-
wheel speed is higher. This pheno-
menon explains the method of elec-
tronically displacing the ignition
point on this ignition system. igni-
tionis, therefore, advanced propor-
tional to the engine speed. The
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4.2.4.3 Ignition

1 — Permanent magnet
2 — Charging armature
3 ~ Charging diode

4 — Storage capacitor
5 — Ignition transformer

6 — Trigger coil
7 — Control diode
8 — Thyristor

9 — Short-circuit contact
10 — Spark plug

Ignition process

specified ignition point (2.5 mm _ ‘ : Sl each revolution of the flywheel. The
before T.D.C.) is reached at an en- ‘ ' ‘ engine runs as long as this process
gine speed of 8000 rpm. continues.

The engine is switched off by inter-
rupting the process. This is effected
in that the control pulse from the
trigger coil is connected to ground
by the short-circuit contact. Asare-
sult of this, the thyristor is no longer
triggered, the storage capacitor
cannot discharge and no high-
tension pulse can be induced.

When the thyristor becomes con-
ductive acurrentpathisformedfrom
the storage capacitor via the A-C
link of the thyristor, ground, primary
winding of the ignition armature and
back to the storage capacitor. The
storage capacitor discharges via
this current path and causes a sud-
den rise in current in the primary
winding of the ignition transformer.

, The high electric flux in the primary
i winding creates a powerful mag-
i netic flux in the common iron core
and induces a high-tension pulse in
the secondary winding of the igni-
tion transformer because of its high
number of turns. This is routed via
the high-tension ignition lead to the
spark plug and is discharged as a
sparkover from the center to the
ground electrode. The fuel-air mix-
ture is thus ignited.

This sequence of charging the sto-
rage capacitor, triggering the thy-
ristor and ignition is repeated during
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4.3 Troubleshooting
4.3.1 Breaker-controlied
Ignition System
Iﬁspark plug terminal firmly seated on spark plug? }
*yes no*
Remove spark plug. Press terminal firmly onto spark plug
Is it in good condition? yes and fit new spring if necessary.
‘no'
Clean spark plug and reset electrode gap. —} Poor insulation on ignition or short circuit lead?
Does spark test produce powerful spark? -—.’ Is contact sleeve touching short circuit contact? |
no ;
yes¢ no ;‘
Replace faulty ignition lead or correctly insulate
short circuit lead. Repair contact spring or
switch spindle.
Insert screwdriver in place of spark plug in spark
plug terminal and hold about 4 mm (1/8") f
away from ground. Sparkover?
ino yes¢
- 5 ‘ :
Is air gap correct? ]-YT [ Fit new spark plug. ]
*no
Correct the airgap (0.2 ...0.3mm) —> Does flywheel appear to be in good
Is spark test positive? ——-’ condition?
no

yes no

Check connections at contact set and contact ‘
breaker. Renew burnt points. Check and correct

ignition timing and magneto edge gap. Fit new flywheel.
Does engine now run? < no Is spark test positive?
¢no

L Check condenser. In order? ]-—
. es

y
*no _> Check ignition lead for break with chmmeter.
If break is detected,
Replace condenser. replace ignition lead. Does spark test now
Is spark test positive? no ’ produce sparkover?
no¢
Ignition system in order. Check armature and replace if necessary.
Look for fault in fuel system and carburetor. < no Does engine now run after positive spark test?
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4.3.2 Electronic Ignition System

Great care must be taken during
troubleshooting as well as mainten-
ance and repair work on the ignition
system. The high voltages which
occur can cause serious acci-

dents.
Spark plug terminal tirmly seated on spark plug?
yes noi
Remove spark plug. Press terminal firmly onto spark plug
Is it in good condition? yes and fit new spring if necessary.
lno
Clean spark plug and reset electrode gap. Poor insulation on ignition or lead?
Does spark test produce powerful Poor insulation on ignition or short circuit lead?
spark? —_—-’no Does contact sleeve touch the short circuit contact?

lyes no

Replace faulty ignition lead or correctly insulate
short circuit lead. Repair contact spring or
switch spindle.

insert screwdriver in place of spark plug in spark
plug terminal and hold about 4 mm (1/8”) <4
away from ground. Sparkover?

vno yesl

i correct. ) i
Is air gap Ves Fit new spark plug.
no
Correct the airgap (0.2 ... 0.3 mm) ——-} Does flywheel appear to be in good
Is spark test positive? condition?
no
yes no

Check ignition lead for break with ohmmeter. f
If break is detected, replace ignition lead. .
Does spark test now produce sparkover? — Fit new flywheel.

no ls spark test positive?
Lno

Replace switch unit or ignition modutle. l Ignition system in order.
Does engine now run after positive spark test? no Look for fault in fuel system and carburetor.
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4.4 Function and Repair
of Components
4.4.1 Spark Plug

The high-tension pulse generated
in the ignition module is fed to the
spark plug and discharges as a
sparkover between the center and
ground electrodes.

When the spark plug is in good con-
dition and the electrode gap is
correct, this spark ignites the fuel-
air mixture.

The appearance of the spark plug’s
insulator nose givesimportantinfor-
mation with regard to the effects. of
various operating conditions:

Condition of insulator nose

Troubleshooting on the ignition
system should always begin at the
spark plug.

In the event of starting difficulties,
low engine power or misfiring,
unscrew the spark plug and check
whetheritis one of the types appro-
ved by STIHL. The Champion
RCJ 6 Y suppressed spark plug is

analternative to the standard Bosch
WSR 6 F spark plug (earlier desig-
nation: WKA200TR®6). These spark
plugs cover agreaterthermal range
and have better operatingcharacte-
ristics under extreme conditions.

Some associated operating
conditions

Normal:

Sooted:

grey/yellow to brown, dry

velvetlike, dull black coating of soot

Engine in order; spark plug heat
range is correct

Mixture too rich, lack of air
(dirty air filter, choke valve
partly closed), electrode

gap too large, heat range too
high

Smeared with Oil:

Coating of damp oil, carbon and soot

Too much oil in fuel mix

Overheated:

Welding beads on insulator nose,
eroded electrodes

Mixture too lean, spark plug loose,
heat range too low
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Checking electrode gap with
feeler gauge

Readjusting electrode gap with
Bosch spark plug gauge

4.4.2 Ignition Lead

Pulling out leg spring

Never clean a sooted or carbonized
spark plug with a steel-wire brush.
Always use a brass wire brush for
this purpose and then blow out plug
with compressed air. If the spark
plug is smeared with oil, wash it
with a grease solvent and blow out
with compressed air.

Asthe electrode gap becomeswider
through normal erosion, the gap
mustbe checked with afeelergauge
at regular intervals and readjusted.
The specified gap of 0.5 mm can be
restored by bending the ground
electrode. However, always fit a
new spark plug if the electrodes are
badly eroded.

Accurate checking of the spark plug
is only possible with a special spark
plug tester. A provisional check can
be carried out by inserting the
cleaned spark plug in the spark
plug terminal, holding it against
ground and cranking the engine by
means of the rewind starter. There

should be a powerful sparkover at
the electrodes.

If there is no sparkover although the
spark plug is in good condition, first
check the lead connections. Chafed
insulation on the ignition and igni-
tion switch leads will cause a short-
circuit to ground. If this is the case
the engine will either not start or
only run erratically.

Before refitting the spark plug in the
cylinder, clean spark plug seat and
make sure that sealing ring is in
good condition. Tighten down spark
plug to a torque of 24.5 Nm
(2.5 kpm).

The ignition lead feeds the high-
tension pulse generated in the ar-
mature (Bosch) or ignition module
(SEM) to the spark plug. If its insu-
lation is brittle or damaged in any
other way, a sparkover to ground
can occur and thus interrupt the
ignition process. Renew the ignition
lead in such a case.

To do this, remove the carburetor
box cover and pull the ignition lead
terminal offthe spark plug. Unscrew
spark plug and remove shroud and
fan housing. Use a suitable pair of
pliers to grip and pull leg spring out
oftheignitionlead terminal. Discon-
nect leg spring from ignition lead
and pull lead out through the termi-
nal after unscrewing it from the
wood screw on the high-tension
output of the ignition armature
(or module).




Top:
Unscrewing ignition lead

Bottom:
Fitting leg spring

The installation of a new ignition
lead is made easier if the ignition
armature (module) is unscrewed.
The new ignition lead has a length
0f150 mm. Fit rubber boot over one
end ofthelead and screw lead firmly
ontothe wood screw inthe armature
(module). It is advisable to make a
hole in the center of the ignition
lead’s cross-section with a pointed
tool to ease assembly. Refit ignition
armature (module) and setthe edge
gap (4.4.6). Coat the other end of

Ignition iead positioned in guide

the lead with a little oil and then fit it
in the ignition lead terminal. Grip
end of the lead with a suitable pair
of pliers and pull it forwards out of
the terminal. Pinch the hook of the
leg spring into the center of the
lead’s cross-section about 15 mm
from the end of the lead. Pull lead
back so that leg spring locates in
the terminal.

Refit shroud, fan housing and spark
plug; fit terminal on the spark plug
and mountthe carburetorboxcover,

4.4.3 Short-Circuit Wire/
Ground Wire

On the SEM ignition system the
short-circuit wire is permanently
connected to the ignition module.
However,onBoschignitionsystems
it is combined in a single terminal
with the primary connection of the
armature and connected to the con-
tact set (breaker-controlled) or the
switch unit (transistor-controlled).
The free end has a contact sleeve
which is inserted in the switch cam
of the switch spindle.

The short-circuitwireis usedto con-
nect the voltage pulse from the trig-
ger coil (SEM) to ground when the
short-circuit contact is closed or
ground the primary circuit (Bosch)
permanently when the engine is
switched off.

The contact spring of the short-cir-
cuit contact does nothave a positive
ground connection to the ignition
armature (module) because of its
position in the AV-insulated tank
housing. For this reason a connec-
ting wire (ground wire) is necessary
from the short-circuit contact to
ground.

If the insulation of the short-circuit
wire is damaged, a short-circuit to
ground may occur at the point of
damage and thus cause the ignition
to operate erratically or fail comple-
tely. As the short-circuit wire cannot
be replaced as a unit, the defective
insulation must be renewed in such
acase. '




36

Securing the ground wire

The ground wire need only be re-
placed if it is broken. To do this,
remove carburetor box cover and
air filter and the shroud mounting
screw which secures the ground
wire. Then unscrew contact spring
and pull wire out of rubber grommet.
Insert new ground wire, 4 mm ter-
minal first, through the rubber
grommet. This operation is made
easier if the short-circuit wire is first
withdrawn and refitted after the
ground wire has been threaded
through. Then secure ground wire
together with shroud and contact

spring.

Refit air filter and carburetor box
cover.

4.4.4 Short-Circuit Contact

Contact sleeve in switch cam

The master control switch (7.1) is
used to make the short-circuit con-
nection whenthe engine is stopped.
The switch element on the switch
spindle, in which the contact sleeve
of the short-circuit wire sits, makes
the connection between the ground
wire and short-circuit wire via the
contact spring in the "Stop” posi-
tion.

The short-circuit mechanism is in
good condition when the contact
spring locates against the contact
sleeve with the master control lever
in the "Stop” position. The contact
spring must be replaced if it is dis-
torted or broken.

To do this, first remove carburetor
box cover and move master control
to "Choke” position.

Unscrew the M 4 x 10 cheese-head
screw which holds the contact
spring. When fitting the new contact
spring, first insert screw through

Top:
Master control in "Choke” position

Bottom:
Securing ground wire and contact
spring

terminal of ground wire and then
position and tighten down the con-
tact spring.

Finally check for correct operation
and then refit carburetor box cover.
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4.45 Flywheel

The flywheel performs several func-
tions simultaneously. it accommo-
dates the permanent magnet for the
ignition system with a north and a
south pole (sequence of polariza-
tion in engine’s normal direction of
rotation). Its front side is designed
as afanwheel to provide the neces-
sary airforenginecooling. Aflanged
hub, also on the front side, incorpo-
rates six pawl notches for trans-
mission of starting torque. One of
the most important functions of this
relatively large flywheel mass is to
substantially smooth out the irre-
gularities of the engine.

The flywheel is mounted at the igni-
tion side of the crankshaft on ataper
seat and is located by means of a
key and secured with a hexagon
nut.

To disassemble the flywheel, first
remove the fan housing, unscrew
the spark plug and fit locking screw
1107 1911200 in the spark plug hole
and tighten down by hand.

Rotate crankshaft counter-clock-
wise until piston crown locates
against the locking screw. Use a
ring or socket wrench to slacken off
and remove the hexagon nut coun-
ter-clockwise.

Screw flywheel puller 1110 890 4500
as far as it will go into the thread of
the flywheel hub. Hold puller with a
24 mm open end or ring wrench and
tighten downthrustboltwitha19mm

Top:
Releasing hexagon nut

Bottom:
Special puller 1110 890 4500

wrench until the flywheel hub is re-
leased from the taper seat on the
crankshaft.

The flywheelwillcome away fromits
seat more easily if the puller is
tapped with a hammer after tighte-
ning the thrust bolt.

Alwaysreplace adamaged flywheel
(cracks, broken fan blades, etc).

Top:
Puller in position

Bottom:
Pulling off flywheel




Key in position

Before re-installing the flywheel
clean the crankshaft taper and fly-
wheel hub bore with a suitable
degreasing agent (e.g. trichlore-
thlene, diluted nitro).

Make sure that key is properly
located.

Note the following when mounting
the flywheel:

The ignition process is triggered at
different magnet positiocns accor-
ding to the type of ignition system
(Bosch or SEM). To insure that the
replacement flywheel can be used
for both types of ignition system,
two key slots are machined in the
flywheel hub. The standard flywheel
for SEM ignition systems also has
two slots. The positions of the slots
canbeseeninthe aboveillustration.

The standard flywheel for Bosch
ignition systems has only one key
slotandcan, therefore, only be used

Top:

Key slots
B = Bosch
S =SEM

Bottom:
Tightening hexagon nut with torque
wrench

for these ignition systems (breaker-
less and breaker-controlled).

Fit flywheel on the crankshaft so
thatthe correct slot fits over the key.
Screw hexagon nut onto flywheel
and tighten down.

In order not to overioad the key itis
important that all forces generated
by the flywheel are transmitted via
the taper seat between the flywheel
and crankshaft. For this reasoniitis

Flywheel for saws with handie heating
system

essential to insure that the cranks-
haft nut is tightened down to the

specified torque of 29.4 Nm
(3.0 kpm).
Finish off by removing locking

screw, refitting spark plug, fan hou-
sing and carburetor box cover.
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4.4 6 Ignition Module (SEM)

Ignition Armature (Bosch)

The charging coil, storage capaci-
tor, trigger coil, electronic switch
unit and ignition transformer are
combined to form a single unitin the
ignition module (SEM). The four
coils are arranged onthe three arms
of the common iron core. All parts
are completely encased in plastic
material to protect them against
moisture; only two electrical con-
nections emerge from the ignition
module — the high-tension output
and the short-circuit wire. In the
event of a fault in any of the inte-
grated elements, the whole ignition
module must be replaced.

On the ignition armature (Bosch)
the primary and secondary coils are
mounted on the center arm of the
iron core and encased in plastic
material to protect them against
moisture. Three electrical connec-
tions emerge from the coil body, i.e.
the primary connection, secondary
connection and common ground
connection, which is riveted to the
core,

There are two ways of testing the
Bosch ignition armature:

An ohmmeter 5910 850 4800 can be
used to check the resistance of both
coil windings.

However, accurate testing is only
possible with an ignition coil tester.

4 4.6.1 Resistance Test on
Primary Winding

Top:
Test lead on primary connection

Bottom:
Resistance test on primary
winding

To test the primary winding, firstre-
move the flywheel (4.4.5) and dis-
connect wire from contact set or
switch unit. Connect one of the two
test leads to the primary connection
and the other to ground of ignition
armature. In measuring range
”() x 17 the ohmmeter should indi-
cate a value of 0.7 — 1.0 (Q).

If different values are obtained the
ignition armature mustbe renewed.

4.4 6.2 Resistance Test on
Secondary Winding

Top:
Test lead attached to spark plug terminal

Bottom:
Resistance test on secondary
winding

To check the secondary winding,
connect banana pin of one testlead
to leg spring in spark plug terminal
and the other test lead to ground of
ignition armature. In measuring
range " x 1000” (kQ), the ohm-
meter should now indicate a value
of 7.7 —10.3 (kQ). if differentvalues
are obtained, the ignition armature
must be replaced.
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4.4.6.3 Testing with
Ignition Coil Tester

Armature test with ignition coit tester

The sparkover can be checked with
an ignition coil tester, e.g. Bosch,
EFMZ 1 A, or EFAW 106 A. The ar-
mature must be removed for this
purpose.

Asparklength of 7mm at 2.4 Amust
be obtained in this test.

4.4 6.4 Removal and installation

Rubber grommet in position

Before disassembling, remove the
fan housing, carburetor box cover,
shroud and airfilter. Then pull short-
circuit wire out of switch cam on
switch spindle and out of the rubber
grommet. In case of Bosch ignition
systems, the flywheel must also be
removed, the common terminal of
the short-circuit wire and primary
wire unscrewed from the contact
set or switch unit, and both wires
pulied out of the housing bore to-
gether with the rubber grommet.
Slacken offandremove the cheese-
head screws which secure the igni-
tion armature (module).

Remove spark plug terminal from
defective ignition armature (mo-
dule) and transfer it to the new one.

On Bosch ignition systems, fit the
terminal with primary and short-
circuit wires through the housing
bore, push on the rubber grommet
and insertitin the bore. Secure ter-
minal to contact set or switch unit.

Top:
Securing the wire terminal

Center:
Wire routed through recess

Bottom:
Flywheel aligned
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Top:
Special setting gauge
1111 890 6400

Bottom:
Securing the ignition module

Now fit flywheel and turn it so that
the magnet poles are pointing to-
wards the pistol grip. Position igni-
tion armature (module) in crank-
case. Insert screws and tighten
down provisionally. Now align fly-
wheel so that the area in which the
magnets are embedded covers half
of the two outside armature arms.
Insert setting gauge or 0.2 mm
gauge sheetbetween magnet poles
and armature arms, press ignition
armature (module) firmly against

Checking air gap with feeler gauge

the flywheel and tighten down the
screws, starting with the screw
which passes through the center
armature arm.

Withdraw gauge sheet and check
the air gap with a feeler gauge. The
specified air gap is 0.2 — 0.3 mm.

Fit short-circuit wire through the
rubber grommet in the tank housing
and insert it in the switch cam. Refit
fan housing, air filter, shroud and
carburetor box cover.

4.4.7 Condenser
(Bosch breaker-controlled
ighition only)

The condenser is wired in parallel

with the contact breaker. While the

points are opening the primary cur-

rent is fed briefly to the condenser

until it is charged. This insures that-
the strength of the current flowing

via the contact breaker at this point

isonlyverylowandthus suppresses

excessive sparking (arcing).

A faulty condenser is often the
cause for premature pitting of brea-
ker points and loss of ignition vol-
tage. The condenser’s capacitance
is0.15...0.19 uF and can be check-
edwiththeohmmeter59108504800
or the Bosch ignition coil and con-
denser tester EFAW 106 A. To do
this, remove the fan housing and
flywheel and disconnect the con-
denser wire from the contact set.

To check with the ohmmeter, con-
nect one of the two test leads to
ground (e.g. cylinder fin) and the
other to the condenser connection.
Ifthe condenserisingood condition,
it will be charged and the ohm-
meter’s pointer should briefly move
to about 0.2 (1F) in the measuring
range "u x 1”7 (u = microfarad). If
this is not the case, fit a new con-
denser.
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Top:
Checking condenser with ohmmeter

Bottom:
Discharging the condenser

Locating stud on condenser

4

The condenser must be discharged
after this test by shorting the wire
terminal to ground.

If the Bosch tester EFAW 106 A is
used for this test, follow the instruc-
tions supplied with the unit.

When changing the condenser,
make sure that the locating stud on
the condenser is fitted in the hole in
the crankcase. Tighten down the
mounting screw securely. Connect
condenser wire to contact set and
tighten down the terminal screw.

Finish off by refitting flywheel and
fan housing.

4.4.8 Contact Set
(Bosch breaker-controlled
ignitions only)

The contact breaker set consists of
a fixed contact — connected to
ground — and a moving contact
breaker lever which is insulated
from ground and connected to the
primary connection of the ignition
coil, the condenser and the short-
circuit contact. The . contact set
operates as a switch which closes
the primary circuit and opens it
again at the point of ignition.

The heel of the contact breaker
lever is pressed against the eccen-
tric hub of the flywheel by a spring
and is actuated by the cam lobe on
the hub.

The service life of the heel on the
contact breaker lever is greatly de-
pendent on proper lubrication. it is,
therefore, important to insure that
the grease impregnated lubricating
felt in the contact plate is always in
good condition and the groove be-
hind the heel packed with ample
grease.

The contact breaker points wear as
a result of erosion (burning). Burnt
contacts increase the breaker point
gap and thus "advance” ignition
timing and reduce the magneto
edge gap.
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Top:
Unscrewing contact set

Bottom:
Locating stud on contact set

Partly burnt contacts can be reset,
while severely burnt contacts
necessitate immediate renewal of
the complete contact set. To do this,
remove fan housing and flywheel,
disconnect wires from terminal and
unscrew contact set mounting
SCrews.

Fit new contact set (note locating
stud), reconnect wires and adjust
contact breaker gap. Push special
adjusting cam 1118 893 0500 onto

Top:
Special adjusting cam
1118 893 0500

Bottom:
Adjusting cam fitted on crankshaft

crankshaft. Unscrew locking screw
and turn crankshaft to T.D.C. posi-
tion. The flywheel cam opens the
contact breaker lever fully in this
position. Now slacken off contact
set and turn it until a breaker point
gap of 0.35 — 0.4 mm is obtained
with a clean feelergauge. Retighten
the mounting screws and check
ignition timing and magneto edge
gap.

The contact breaker point gap, igni-

Checking breaker point gap

tion timing and magneto edge gap
are inter-related and neither of
these values can be altered without
influencing the other. This also
means that if one of these is cor-
rectly set, the others should also be
correct. The dominating factoris the
magneto edge gap. If variations are
experienced in practice, preference
should be given to maintaning the
edge gap.

Finally, fill the groove of the contact
breaker lever with the grease supp-
lied with the new contact set and
then reassembie the other parts.
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4.4.9 Switch Unit (Bosch
transistor-controlied
ignitions only)

Removing the switch unit

The electronic switch elements and
other components of the electronic
contro! are combined on a single
printed circuit board in the switch
unitand encased in plastic material.
The electronic control is, therefore,
impervious to moisture and dirt.

The switch unitis not subject to me-
chanical wear and is substantially
trouble-free in operation. Aslong as
the switch unit is intact, the ignition
point remains constant and does
not, therefore, require checking.

However, it can be assumed that
the switch unit is faulty and needs
to be replaced if the spark test on
the ignition system is negative,
although the other components are
in order.

To disassemble the switch unit, first
remove the fan housing and fly-
wheel and disconnect the terminal
of the primary and short-circuit
wires.

Elastosil on terminal screw

Unscrew the switch unit mounting
screws and lift out the unit. Reverse

‘the sequence to fit the new unit,

making sure that the primary and
short-circuit wires locate in the re-
cess in the crankcase. In order to
increase operational reliability
under damp conditions, it is advis-
abletocovertheterminal screw with
Elastosil, part no. 0783 820 0110.
Refit flywheel (pay attention to
correct key slot) and fan housing.

Finish off by repeating spark test.

4.5 Ignition timing

The ignition timing on the breaker-
controlled magneto ignition system
must be setto 2.1 — 2.3 mm before
T.D.C. (top dead center). This
means that the moving contact
should just begin to lift off the fixed
contact when the crankshaft is in
this position. The contact breaker
points should be fully open when
the crankshaftis in the T.D.C. posi-
tion and the gap must be 0.35 —
0.40 mm (only measure with adjus-
ting cam — see 4.4.8).

On both types of electronic (brea-
kerless) ignition systems the igni-
tion timing is fixed at 2.6 mm before
T.D.C. at8000 rpmandis notadjust-
able. However, in view of the per-
missable tolerance in the electronic
circuit, it may vary between 2.4 and
2.8 mm before T.D.C. at 8000 rpm.
As there is no mechanical wear on
these systems, the ignition timing
cannot get out of adjustment during
operation. However, an internal
fault in the circuit can alter the
switching point to such an extent
that the spark test will still be posi-
tive, although ignition is outside the
permissable tolerance and thus im-
pair engine starting and power
delivery.
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Checking Timing on
Breaker-controlled
Ignition (Bosch)

4.5.1.

Timing marks onthe flywheeland crankcase

Tocheckignitiontiming, firstremove
the carburetor box cover, air filter
and fan housing and unscrew the
spark plug (to ease rotation of fly-
wheel). Now pull contact sleeve of
short-circuit wire out of the switch
camand connectoneterminalclip of
theignition timing unit to the contact
sleeve and the other to ground.

Switch ontheignitiontimingunitand
turn flywheel slowly in the engine’s
normal direction of rotation (coun-
ter-clockwise) until the indicator
lamp onthe timing unitlightsup. The
contact breaker opens in this posi-
tion. The timing marks on the fly-
wheel and crankcase should be
exactly in alignment. If this is notthe
case, the ignition must be retimed.

4.5.2 Adjusting Timing on
Breaker-controlled
Ignition (Bosch)

Special clamp 59108505700

Top:
securing the clamp

Bottom:
Holder and dial gauge in position

Remove the shroud and flywheel
(4.4.5)in additionto the preparatory’
work described under 4.5.1. As the
flywheel is a completed solid unit,
the special adjusting cam 1118893
0500 must be used for this adjust-
ment. The hub of an old flywheel for
Bosch ignition systems would also
be suitable for this purpose. t

Now mount ignition timing unit and,
clamp on the cylinder. :

To do this, back off the screwsinthe
clamp plate untilthey canbe pushed
between the second and third cylin-
der fins (from the top). Align the
clamp so that it is flush with the
edges of the cylinder fins and then
moderately tighten the self-tapping
screws. This opens up the plate be-
tween the cylinder fins and secures
the clamp.

Fit dial gauge in seat of holder (cur-
ved side facing downwards) and
moderately tighten the cheese-

head screw. The lower edge to the
clamping collar on the dial gauge
should be flush with the lower edge
of the holder.

Caution: If the screw is over-tigh-
tened, the clamping collar — which
is also the spindle guide — will be
deformed and the measuring spind-
le will jam.
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Dial gauge setto ”0”

Fit S-shapedtracerpin 1106894 3000
in measuring spindle in place of the
ball-pointed tracer pin. Now fit dial
gauge with holder on the clamp so
thattracerpinextendsintothecylin-
der. Align holder and tracer pin so
that the pin is concentric with the
spark plughole, engagesinthecen-
ter of the cylinder bore and does not
foul anything. Tighten down the hol-
derwith the cheese-head screw.

Now push adjusting cam firmly onto
the crankshaft and bring piston ex-
actly into T.D.C. position by turning
crankshaft backwards and for-
wards. Set dial gauge to ”0” by ad-
justing the bezel. Turn crankshaft
beyond T.D.C. until the dial gauge
indicates a mean value of 2.2 mm.
Switch on the ignition timing unit,
slacken the contactsetandturnitso
that the indicator lamp on the timing
unit just lights up.

Thenretighten contactsetmounting
screws and check ignition timing. If

Ignition timing unit connected up

Turning the contact set

itisnowbetween2.1and2.3mmbe-
fore T.D.C.,the contactbreakergap
should be between 0.35 and 0.40
mm, and the magneto edge gap
(4.6) between 4 and 8 mm.

The contact breaker gap, ignition
timing and magneto edge gap are
inter-related. Neither of these valu-
es can be changed without influen-
cing the other. However, this also
means that if one of these values is
correctly setthe others will normally
be correct. The dominating factor is
the magneto edge gap. If any varia-
tions are experienced in practice,
preference should be given to main-
taining the edge gap.

Finish off by removing the test
equipment and refitting the fly-
wheel, fan housing, shroud, spark
piug, air filter and carburetor box
cover.
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4.5.3 Checking Timing on
Breakerless Ignition
Systems (Bosch and SEM)

Timing marks applied

Contrary to the breaker-controlled

ignitions, the ignition timing on the :

breakerless ignitions cannot be
checked statically, i.e. it must be
checked with the engine running
using a stroboscopic timing light.
The Bosch stroboscope ET Z 003
(Bosch order number 0684100300)
whichis accurate upto 10000 rpmis
particularly suitable for this pur-
pose. The Bosch timing light EFAW
180 (Bosch order number 0681101
103) and EFAW 185 (Bosch order
number 0681101102), which are ac-
curate up to 6000 rpm, can also be
used.

The preparatory work is the same
here as under 4.5.2 but the flywheel
remains on the crankshaft. Now
move the crankshaft to the T.D.C.
position and set the dial gauge to
"0”. Turn crankshaft backwards
(clockwise) until the dial gauge indi-
cates a value of 2.4 mm. Use a suit-

Top:
Fan housing with special opening

Bottom:
Checking engine speed

able felt pen to apply timing marks
to the flywheel and armature arm.
Then turn flywheeluntil the dial gau-
ge shows a value of 2.8 and apply a
second timing mark to the armature
arm in line with the one on the fly-
wheel,

The dial gauge and clamp must now
be removed before the engine can
be started. Insert short-circuit wire
in switch cam and refit air filter,

shroud and spark plug. Connect up
test lead as described in the timing
light’s operating instructions.

A specially made up fan housing
must be used for the test procedure
sothatthetiming marks can be seen
when the rewind starter is fittéd. As
can be seen in the illustration, an
opening is made in the lower right-
hand half of the housing.

Because of the need for proper coo-
ling, the fan housing must not be fit-
ted without the deflector segment.
A suitable opening must therefore
be made in the segment as well.

With the test set up in this way, start
theengineandsetthespeedio 8000
rom with a tachometer. After briefly
warming up the engine (approx.
1 minute), direct the timing light
through the opening in the fan hou-
sing at the timing marks. if the elec-
tronic control is intact, the mark on
the flywheel should appear to be in
line with one of the two marks onthe
armature or between them. If the
mark is outside this area, the elec-
tronic control is faulty. In this case
the switch unit must be replaced on
the Bosch ignition system, or the
ignition module on the SEM system.




Flash directed at timing marks

Repeat test procedure, remove test
equipment and reassemble the
machine.

4.6 Magneto Edge Gap (Bosch
Breaker-controlled Ignition
Only)

Edge gap

The position of the magnet at the
point of current interruption, i.e.
ignition, is defined as the edge gap.
The edge gap is, therefore, the
distance between the trailing edge
of the north pole shoe and the left-
hand edge of the center armature
armwhenthe contactbreakerpoints
begin to open. This distance is 4 to
8 mm on the Bosch breaker-control-
led ignition system.

The magneto edge gap has a de-
cisive influence on the performance
of the ignition system. If it is too
large, the ignition voltage during
starting will be too low; however, if
it is too small, the engine will misfire
at high speed.

If the ignition is properly timed, the
magneto edge gap will also be cor-
rect. However, variations can occur
because of the accumulation of
tolerances. The edge gap should,
therefore, also be checked when-
ever the ignition timing is altered.

Preference should always be given
to maintaining the correct edge gap
rather than accurate ignition timing
and contact breaker gap.

To check the edge gap, first follow
description for checking the ignition
timing on breaker-controlled igni-
tion systems (4.5.1). The edge gap
should then be measured at the
moment the indicator lamp on the
ignitiontiming unitlights up (ignition
point).
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5. REWIND STARTER

5.1 Construction and
Operation

The rewind starter is mounted on
the starter post in the fan housing,
directly in front of the flywheel. The
main components of this newly de-
veloped single pawl starter unit are
the starter rope with grip, rope rotor,
pawl, spring clip and rewind spring.

The starter rope, which is wound
onto the rope rotor by the preload of
the rewind spring, rotates the rotor
when the starter grip is pulled. This

5.2 Troubleshooting Chart

causes the spring clip to turn rela-
tive to the rope rotor, the pawl
moves into the upright position and
engages in one of the six notches in
the flywheel hub. The torque pro-
duced by the starter rope is thus
transmitted positively via the fly-
wheel and sets the crankshaft in
motion.

The withdrawn starter rope is auto-
matically rewound onto the rope

rotor by the tensioned rewind spring
and the pawl returns to its idle posi-
tion.

The rewind starter itself is practi-
cally maintenance-free. Only the
bearing bush of the rope rotor needs
to be lubricated with resin-free oil
at regular intervals.

Fault

Cause

Remedy

Starter rope broken

Rope pulled out too vigorously
as far as stop or over the edge,
i.e. not vertically

Replace starter rope

Rewind spring broken

Spring over-tensioned —
no reserve when starter
rope is fully extended

Replace rewind spring

Starter rope can be pulled
out almost without resistance
(crankshaft.does not

turn)

Guide pin on pawl or pawl
itself worn

Spring clip fatigued

Renew pawl

Replace spring clip

Starter rope is difficult
to puil and rewinds very
slowly

Rewind starter dirty
(dusty conditions)

The lubricating oil on the rewind
spring becomes viscous at very low
outside temperatures

(spring windings stick together)

Thoroughly clean rewind
starter

Apply a little paraffin to the
rewind spring, then pull starter
rope carefully several times
until it operates properly
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5.3 Disassembly 5.4 Installation of Starter Rope
Top: Top: Top:

Unscrewing fan housing Removing spring clip Starter rope secured in rope rotor

Bottom:
Special knots used

Bottom:
Component parts of rewind starter

Bottom:
Withdrawing the starter rope

B

B U W e e s 5

Remove rope residue from the rope
rotor, thread a new 3.5 mm dia. and
1060 mm long starter rope through
the rope rotor and secure with a

fully remove the spring clip from the
starter post. The washer and rope
rotor can now be taken offthe starter
post.

| First unscrew fan housing and then
release tension on rewind spring.
To do this, pull starter rope partly
out of housing and unwind two to

three turns of the starter rope while
holding the rope rotor firmly. Re-
lease the rope rotor — the rewind
spring is now relieved of preload.

There will, of course, be no preload
on the rewind spring if the starter
rope was broken. Use a screwdriver
or a suitable pair of pliers to care-

simple knot. Push the other end of
the rope through the rope bush in
the fan housing and secure itin the
starter grip with a double-knot.

Do not wind rope onto rope rotor.
Lubricate bush of rope rotor and
annular groove in starter post with a
litile resin-free oil.
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Fitting spring clip

Push rope rotor onto starter post

and turn backwards and forwards -

until the inner loop of the rewind
spring engages in the recess on the
annular rib. Now insert pawlin rope
rotor, place washer on the starter
post and use a screwdriver or a suit-
able pair of pliers to fit spring clip.
Make sure that spring clip engages
onguide pin of pawl and faces in the
clockwise direction. Always take
great care with the spring clip to en-
sure that it is not bent during disas-
sembly and reassembly, as this
would cause the rewind starter to
malfunction.

Finish off by tensioning the rewind
spring.

5.5 Replacing the

Rewind Spring

Rewind spring in position

First remove rope rotor and take
spring housing with rewind spring
and any spring particles out of the
fan housing.

Lubricate rewind spring with resin-
free oil and fit it together with spring
housing (bottom facing upwards) in
the fan housing. Hook the outer
spring loop over the cast lug on the
fan housing.

If the spring jumps out and uncoils
during installation, it should be re-
fitted in spring housing in the clock-
wise direction, starting with the
outer loop and working inwards.

Refit the rope rotor.

5.6 Tensioning the

Rewind Spring

Winding starter rope onto rotor

Wind starter rope onto rope rotor
counter-clockwise until the starter
grip is about 20 cm (8”) away from
the fan housing. Make a loop with
the free end of the rope between
the fan housing and the rope rotor
and use it to rotate the rope rotor
three full turns clockwise. Hold rope
rotor firmly and straighten out
twisted rope.

Releaseroperotor and allow starter
rope to rewind slowly onto the rope
rotor.

The rewind spring. is correctly ten-
sioned when the starter grip sits
firmly in the rope bush and does not
hang to one side. If this is not the
case, tensionrewind spring afurther
turn.

When the rope is fully extended it
must be possible to rotate the rope
rotor at least another half a turn
before maximum spring tension is
reached.
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Top:
Withdrawing the starter

.

Bottom:
Tensioning the rewind spring

If this is not the case, hold the rope
rotor firmly and take off one turn of
the rope.

Do not over-tension rewind spring
as this will cause it to break pre-
maturely.

Reassemble the fan housing.

5.7 Replacing Starter Rope
Guide Bush

Fitting new rope bush

The wear on the bush is increased
considerably if the starter rope is
pulled sideways during starting.
The wall of the bush eventually
wears through, becomes loose and
must be replaced.

To do this, unscrew deflector seg-
ment and pull starter rope out of
rope bush. Use a screwdriver to
fever the old bush out of the fan
housing. Fit new bush in its seat.
Insert threaded end of installing
tool 0000 890 2201 through the
guide bush from the inside of the
fan housing and fit the thrust sleeve
and hexagon nut. Now tighten down
the hexagon nut to fold over the
lower end of the rope bush until it is
firmly seated.

5.8 Routine Maintenance

If starter rope action becomes very
stiff and the rope only rewinds very
slowly or not completely, it can be
assumed that the rewind starter is
mechanically in order but plugged
with dirt, At very low outside tempe-
ratures the oil on the rewind spring
may thicken and cause the spring
windings to stick together.

This has a detrimental effect on the
function of the rewind starter. In
such a case it is sufficient to apply
a little paraffin to the rewind spring.
Then pull out starter rope slowly
several times until its normal
smooth action is restored.

If clogged with dirt or resin, the
entire rewind starter, including re-
wind spring, must be removed from
the machine. Take special care
when removing the spring. Wash all
parts in paraffin or clean gasoline.

Lubricate rewind spring and post
with oil when reassembling.
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6. AV HANDLE SYSTEM

6.1 Construction and

Operation

Location of vibration dampers

The anti-vibration handle system

insuresthatallvibrations generated -

by the engine and cutting attach-
ment are damped down to a mini-
mum before reaching the operator.
Apart from the engine itself (with
rewind starter, ignition system,
chain drive and chain brake) all
other parts of the machine are con-
nected to the AV system.

Owing to the compact construction
of this chain saw — on which the
pistol grip, handiebar, carburetor
with air filter and fuel tank, are
mounted onorin the tank housing —
vibration insuiation is only required
between the crankcase (with chain
oil tank) and the tank housing.

Atthe joints between the crankcase
and tank housing there are four
vibration dampers located as fol-
lows:

Two vibration dampers are fitted
concentrically to the right and left

of the forward tank housing exten-
sion. At the rear, one vibration
damper is fitted at the bottom right
and one at the top left of the ma-
chine.

The vibration dampers are, there-
fore, the components which have to
absorb the vibrations of the saw and
are thus subject to high stresses.
For this reason it is extremely im-
portant that the chain saw be ope-
rated only with intact vibration
dampers to insure that the full
benefit of the AV system is main-
tained. It is also important to insure
that the fasteners and self-tapping
screws in the plugs are always pro-
perly tightened.

6.2 Repair

Removing the side plate

Always replace vibration dampers
if they show any signs of damage.
A new method of attachment was
developed for the two front and rear
right-hand vibration dampers (an-

nular buffers). These vibration
dampers are only screwed to the
tank housing. Attachment to the
crankcase is effected by means of
an interference fit, i.e. when the
self-tapping scews are tightened
down, the plugs expand and brace
the annular rubber buffers against
the wall of the seats in the crank-
case.

To replace any one of these three
vibrationdampers, firstunscrew the
self-tapping screw from the plug,
then re-insert screw about one turn
to grip and remove the plug from the
vibration damper. Remove moun-
ting screw and then use a suitable
screwdriver to push the vibration
damper out of its seat from the tank
housing side.
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Top:
Removing self-tapping screw

Bottom:
Withdrawing plug

The inner sideplate must be un-
screwed before the front right-hand
vibration element can be removed.

When installing the new vibration
damper, make sure that it is fitted
up to the stop, bonded steel washer
first, in the crankcase seat. Line up
hole in steel washer with the tapped
hole in the tank housing. Insert and
tighten down mounting screw. Then
insert plug — it must be flush with

Top:
Pushing out vibration damper

Bottom:
Plug with chain catching bolt

the crankcase face, fit and tighten
down the self-tapping screw.

To replace the rear vibration ele-
ment at the ignition side, first un-
screw spark plug and remove the
shroud. Remove the collar screw
and two M 5 cheese-head screws
and take off the vibration damper.
Fit new vibration damper, with rub-
ber buffer facing machine, and se-
cure. Thenline up holes in vibration

Removing rear vibration damper at ignition
side

damper and tank housing, insert
and tighten down the collar screw.

Refit side plate, shroud and spark
plug.
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7. MASTER CONTROL

7.1 Construction and
Operation

The main part of the master control
is the control shaft with an integral
multi-function lever, a cam and two
further levers. The control shaft is
located in the tank housing just for-
ward of the pistol grip and is sup-
ported in two bearings.

The master control lever performs
the following functions: ”Start”
(half-throttle; choke valve opened),
"Choke” (half-throttle; choke valve
closed) and ”Stop” (short-circuit
contact closed).

The contact sleeve of the short-
circuit wire locates in the cam at the
left-hand end of the control shaft,
the cam also serving as a stop for
the contact spring. In the "Stop”
position the contact sleeve moves
against the contact spring. The
lever in the center of the control
shaft sets the throttle trigger to half-
throttle in the ”Start” and "Choke”
positions. The actuating lever for
the choke valve in the air filter is at
the right-hand end of the control
shaft.

7.2 Disassembly and
Assembly

Top:
Pulling out short-circuit wire

Bottom:
Unscrewing the contact spring

First remove carburetor box cover
and air filter and pull short-circuit
wire out of the switch cam.

Remove contact spring and ground
wire and detach the throttle linkage.

Move master control to "Choke”
position. The control shaft can now
be taken out of the bearing.

Reverse the above procedure for
reassembly.

Top:
Detaching throttle linkage

Bottom:
Master controlin "Choke” position
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8. ELECTRIC HANDLE
HEATING SYSTEM

8.1 Construction and
Operation

The handle heating system heats
the handlebar and pistol grip, thus
enabling the saw operator to keep
a comfortable grip on the saw at
extremely low temperatures.

The system comprises an electric
heating element in the pistol grip
and on the handlebar. The power
supply to the system is provided by
a generator which has 12 coils wired
in series on its star-shaped iron
core and is mounted concentrically
with the crankshaftin the crankcase
behindthe flywheel. The permanent
magnet of the generator is imbed-
ded in the inner diameter of the fly-
wheel. The heating system’s switch
is located on the right-hand side of
the tank housing.

As on the ignition system, voltage is
generated by magnetic induction.
Because of the 12 uniformly spaced
induction coils on the periphery of
the generator, the voltage produced
per flywheel revolution is a continu-
ous alternating current. The magni-
tude of this voltage is dependent on
the speed of the flywheel and
reachesabout23voltsat10000rpm.
The system is, therefore, complete-
ly safe.

When the switch closes the circuit,
an alternating current flows via the
connecting wire through the heating
element in the pistol grip, the hea-
ting element on the handlebar, the
switch and back to the generator
via ground.

Terminals

The rating of the generator is such
that the pistol grip and handlebar
are heated sufficiently, even at ex-
tfemely low outside temperatures,
when the saw is operated within its
normal speed range.

The entire handle heating system
is maintenance-free and is subject
to practically no wear. Faults on the
generator, heating elements and
wiring are generally caused by
mechanical damage.

8.2 Troubleshooting

Failure of the heating system can be
caused either by a break in the cir-
cuit owing to a faulty lead or com-
ponent or a short-circuit resulting
from damage to the insulation.

To trace the cause of a fault, first
remove the carburetor box cover
and grip insert and disconnent the
generator wire (terminal 1). Now
connect one test lead of the ohm-
meter 5910 850 4800 to the genera-
tor wire and hold the other against
terminal 1 (place a pin between the
jaws of a crocodile clip to make
better contact with the terminal
screw). Heaterswitchto ”1”. Inmea-
suring range "Q x 1”7, the chmmeter
should indicate a value between 3.5
and 4 (Q) if the system is intact. If
no reading is obtained, there is a
break in the circuit, If the ohmmeter
shows a value of less than 3.5 (),
there is a short-circuit in one of the
components.

In both cases each individual com-
ponent must be tested separately.
The generator wire remains discon-
nected from the terminal during
this process.

The following troubleshoaoting chart
shows the test connections and test
values.
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Component  Ohmmeter Resistance Cause Remedy
connection Q
(use either B
test lead)
Lead 1 Lead 2 Nom.Actual
Switch Switch Ground 0 - Switch faulty Replace switch
terminal’)
Heating Terminal1  Terminal2 1 app.1 Heating elementintact
elementin
pistol grip - Break in wire, heating Replace heating element
element damaged
0 Short-circuit — damaged Repair insulation
insulation
Heating Terminal2  Ground 2 app.2 Heatingelementintact
element on
handlebar — Break in wire, heating Replace handlebar
element damaged
0 Short-circuit — damaged
Repair insulation
Generator Generator  Ground 0.6 app.0.6 Generator intact
wire

") Remove wire

Break in wire, generator
damaged

Short-circuit — damaged
insulation

Replace generator

Repair insulation
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8.3 Disassembly and Repair

8.3.1 Switch

Removing the switch

To remove the switch, first take off
the carburetor box cover and the
air filter. Disassembly is made ea-
sier if the grip insert is removed and
the throttle linkage detached. Now
pull contact sleeve of switch wire
out of the switch, unscrew the nut
and take the switch out of the hou-
sing bore.

When installing the new switch
make sure that the slot in the thread
of the switch faces towards the
pistol grip. Fit and tighten down the
nut. Insert contact sleeve in switch
terminal and fit rubber boot in posi-
tion.

Refit throttle linkage, air filter and
carburetor box cover.

8.3.2 Heating Element in Pistol
Grip

Heating element bonded in position

Remove the carburetor box cover
and grip insert and then disconnect
the heating element’s wires from
the terminal. The thrust block and
heating element can now be taken
out of the grip.

The new heating element is self-
adhesive. Remove the backing
paper and position the heating ele-
ment in the pistol grip so that the
recess engages on the longitudinal
rib. Then press down heating ele-
mentfirmly, refitthe thrustblock and
connect up the wires.

Refit grip insert and carburetor box
cover.

8.3.3 Handlebar

Top:
Disconnecting heating element wire

Bottom:
Pulling out wire at switch

The heating element on the hand-
lebarisnotreplaceable. Thismeans
thatthe handlebar mustbe replaced
if the heating element is faulty. The
removed handlebar can be used for
other 028 chain saws which do not
have a handle heating system.

Before disassembling the hand-
lebar, remove the carburetor box
cover, air filter, spark plug, shroud
and grip insert. Thendisconnectthe
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Insulating sheath in position

heating element’s wire at the ter-
minal block.

Remove rubber boot and discon-

nect the other wire from the switch
and then pull both wires out of the
grommet in the tank housing. Un-
screw the four M 5 x 16 socket head
screws and take handlebar off the
tank housing.

The reserve sequence is used for
assembly of the new handlebar.
After fitting the insulating sheath,
insert heating element wires
through the grommet in the tank
housing. Insert short wire (after fit-
ting rubber boot) in switch and con-
nect the long wire to the terminal
block. The short wire should be
routed behind the fuel line.

Refit grip insert, shroud, spark plug,
air filter and carburetor box cover.

8.3.4 Generator

Top:
Disconnecting generator wire

Bottom:
Removing the generator

Firstremovethe flywheel (4.4.5), air
filter, shroud and grip insert. Dis-
connect generator wire from ter-
minal block (terminal 1) and pull it
back as far as the weatherproof
grommet in the crankcase. Remove

the three generator mounting
screws. Now lift off the generator
and pull out wire completely. When
reassembling, first insert generator
wire through the weatherproof
grommet in the crankcase. Then
position generator on the flange so

Aligning generator with special centering
sleeve 1118 893 2405

that the wire fits in the recess. Coat
mounting screws with adhesive
0786 111 1109 (LOCTITE 270 or 73)
before fitting. The generator must
be centered before tightening down
the mounting screws to insure that
it does not foul the flywheel. To do
this, fit centering sleeve on the
crankshaft so that the slot engages
on the key.

Refit and connect up wire in original
position. Finally remove centering
sleeve and reassemble remaining
parts.
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9. CHAIN OIL

9.1 Construction and
Operation of Oil Pump

The oil pump feeds the chain lubri-
cating oil from the oil tank to the
guide bar and chain and is located
on the clutch side of the crankcase.

The oil pump is driven by the clutch
drumviatwo spurgears. Thedriving
gear is a ring gear with a sliding fit
on the hub of the clutch drum. The
lugs ontheinnerdiameterofthering
gear engage positively with the
clutchdrumwhenthe chainsprocket
is fitted. The driven spur gear is
mounted on the shaft of the single
thread worm in the pump housing
and drives the pump plunger at an
overall reduction ratio of 1:23. This
means that the pump plunger rota-
tes once for every 23 revolutions of
the chain sprocket.

The suction and delivery action of
the pump plunger is effected in that
it performs a vertical stroke during
each revolution. This vertical stroke
is brought about by a cylindrical rol-
ler in the pump housing which en-
gages on a helical edge on the end
ofthe pump plunger. When the plun-
ger rotates it performs a continuous
vertical stroke with a travel equal to
the pitch of the helical edge.

The pump plunger moves down-
wards on its intake stroke and crea-
tes a depression at the inlet port.
This causes oil to be drawn out of
the oil tank and into the pump hou-
sing. An oil pocket at the top of the
plunger collects the oil at the intake
portandtransfers itto the outlet port

Diagram of oil pump:

1 — Spurgear

2 — Worm

3 — Helical edge

4 — Cylindrical roller
5 — Pump housing

6 — Pump plunger

Intake stroke

on its upward stroke, thus compres-
sing the oil and forcing it through the
outlet port and pipe to the cutting
attachment.

The oil delivery rate is in a fixed
linear ratio to the chain speed. This
means there is always a sufficient
supply of lubricating oil to the guide
bar and chain at all engine speeds.
The pump delivery rate is 8 cm®/min.
at 6000 rpm.

Thechainlubricating oilisfiltered by
the pickup body in the oiltankto pre-
vent any impurities reaching the oil

pump.

in order to project the -cutting
attachment from unnecessary
wear, make sure that the oil pump
is always in good working order.

Delivery stroke
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9.2 Troubleshooting Chart

In the event of faults in the chain lu-
bricating system, always investi-
gate the other possible sources of
faults before disassembling the oil

pump.

Fault

Cause

Remedy

No lubricating oil at chain

Oil tank empty
Oilinlet bore in guide bar is blocked

Intake line or oil pickup body

‘(strainer) clogged or intake line

ruptured

Valve in oil tank blocked

Teeth on spurgears or pump
worm worn

~ Fill up with oil

Clean oil inlet bore

Wash intake line and pickup body
(strainer) in clean gasoline and
blow out with compressed air;
renew if necessary

Clean or renew valve

Install new spurgears

Machine losing chain oil

Cylinder bore in pump housing worn

O-ring on pump plunger worn

Fit new pump housing

Renew O-ring

Oil pump delivers too little oil

Cylinderbore in pump housingworn

Fitnew pump housing
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9.3 Oil Tank/Tank Vent 9.4 Repairing Pickup Body

and Valve

Top:
Removing the chain sprocket

Bottom:
removing the valve

The chain oil tank is an integral part
of the crankcase. The fitting in the
tank, to which the intake line and
pickup body are connected, termi-
nates in the crankcase at the oil
pump’sintake port. During the pump
intake stroke, the chain oil is drawn
through the pickup body, intake line
and fitting from the oil tank.

A precondition for correct operation
of the oil pump is that the pressure
in the pump chamber during the in-
take stroke isless than that in the oil
tank. However, the oil tank is sea-
led air-tight by the filler cap and
this would cause a vacuum to be
created inthe tank when the oil level
drops, thus negating the suction of
the oil pump, if a valve were not in-
stalled to equalise the difference in
pressure between atmosphere and
the tank. This valve is installed in
thetank wall and opens at a depres-
sion of approx. 0.1 bar (kp/cm?) to
insure that the depression in the oil
tank never exceeds this value. The
valve has a nonreturn action and ef-
fectively prevents chain oil leaking
from the tank irrespective of the
position of the chain saw.

Unscrewing the side plate

To remove or replace the intake
hose and pickup body, first empty
the oil tank. Then use a suitable pair
of pliers to pull the intake hose off
the fitting. Bend back the hose bell
and remove the pickup body.

Wash the intake -hose and pickup
body in clean gasoline and blow out
with compressed air. Refit clean or
new parts in reverse sequence.

If the valve is blocked with dirt, blow
it out with compressed air from out-
side the tank and then flush out the
tank. The side plate, chain sprocket
and cover must be removedin order
to replace a defective valve. Lever
the valve out of its bore with two
srewdrivers or similar tools. Press
or drive in new valve carefully until
the rear edge of the annular groove
is flush with the front edge of the
bore.

Refit cover, chain sprocket and
side plate.
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9.5 Disassembly and Repair
of Oil Pump

Top:
Removing the cover

Bottom:
Unsrewing the spurgear

iftrouble persists afterall other pos-
sible sources of faults have beenin-
vestigated and rectified, the cause
must be in the oil pump.

To remove the oil pump, first empty
the oil tank and disassemble the bar
and chain, chain sprocket, side
plate and cover. Unscrew the spur
gear and the two M 4x12 cheese-
head screws holding the oil pump

Top:
Unsrewing the oil pump

Bottom:
Withdrawing the cylindrical rolier

and then take oil pump with gasket
out of the crankcase.

To disassemble the oil pump, first
pullcylindricalroller out of the pump
housing with a magnet. If cylindrical
roller does not come out easily, turn
plunger backwards and forwards to
free it off. The pump plunger can
now be knocked out of the housing
— if it does not drop out of its own
accord. To do this, hoid the pump
housing in the palm of your hand,

Component parts of oil pump

with cylinder bore facing downward,
and knock the side of your hand
against a firm base until the plunger
emerges.

Clean pump housing and pump
plunger in clean gasoline and blow
out with compressed air, paying
special attention to the ports. Re-
place any damaged parts. Always fit
a new O-ring and coat the helical
edge and teeth of the plunger with
grease before assembly. Install the
plunger and refit the cylindrical
roller.

Make sure the gasket is correctly

positioned when installing the ol

pump. Refit other parts in reverse
sequence to that of disassembly.
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10. FUEL SYSTEM

Construction and
Operation of Carburetor

10.1

The all-position diaphragm carbu-
retor comprises the fuel pump and
the carburetor body itself. The fuel
pump operates as a completely se-
parate and independent unit al-
though it shares a common housing
with the carburetor.

10.1.1 Operation of Fuel Pump

The pressure in the crankcase va-
ries with each stroke of the piston.
The piston creates a depression in
the crankcase on its upward stroke
and overpressure on its downward
stroke. This process is utilized for
actuation of the fuel pump. The
chamber in front of the pump dia-
phragm (pulse chamber) is connec-
ted to the crankcase by a pulse line.
Thechangesinpressureactdirectly
on the pump diaphragm and cause
it to move in time with the piston.
Control is effected by means of two
flap valves stamped into the pump
diaphragm.

The depression created by the up-
ward stroke of the piston draws the
pump diaphragm into the pulse
chamber. This enlarges the pump
chamber and creates a vacuum,
The inlet valve then opens and the
higher atmospheric pressure for-
ces fuel from the tank into the pump
chamber and presses the outlet
valve onto its seat.

The downward stroke of the piston
chqnges the relative pressures.

An overpressure is built up in the
crankcase and pump chamber
which presses the diaphragm
against the pump chamber and
exerts pressure on the fuel. The
overpressure forces the inlet valve
to close while the other valve opens
and aliows fuel to flow to the carbu-
retor’s needle valve.

10.1.2 Operation of Carburetor

The opening and closing action of
the needle valve and, therefore, the
supply of fuel to the carburetor is
controlled by the metering dia-
phragm. The metering diaphragmis
in a position of rest when atmos-
pheric and diaphragm chamber
pressure are equal (the chamber in
front of the diaphragm is connected
to atmosphere).

The cone of the inlet needle is held
on its seat by spring pressure.

The metering diaphragm chamber
is filled with fuel when the engine is
running. A depression is created in
the choke tube (venturi) during the
induction stroke. Fuel is drawn into
the choke tube through the jet bores
between the choke tube and dia-
phragm chamber. This in turn pro-
duces a depression in the dia-
phragm chamber and the atmos-
pheric pressure of the free air pres-
ses the metering diaphragm to-
wards the carburetor body. The
force generated by the pressure

difference times diaphragm area
acts ontheinlet control levervia the
perforated disc on the diaphragm,
overcomes spring force and lifts the
inlet needle off its seat. This allows
fresh fuel to flow from the pump
chamber into the diaphragm cham-
ber. The needle valve closes again
as soon as atmospheric pressure is
reached in the metering diaphragm
chamber. Under normal operating
conditions the needle valve does
not open and close constantly. The
metering diaphragm actually sett-
les down to a mean level, depen-
ding on engine speed and the
needle valve remains open relative
to the diaphragm’s position.

The quantity of fuel drawn into the
choke tube depends on the amount
of depression, and this in turn is in-
fluenced by the position of the
choke and throttle valves. The vo-
lume of fuel can be altered to suit
different operating conditions by
means of adjustment srews for the
idle and main jets.
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Four basic operating conditions
are described below to explain the
function of the carburetor:

1. The choke valve is closed and
the throttle valve partly opened
during the starting process. A
powerful vacuum is created in the
choke tube during the induction
stroke because the entry of outside
air is almost completely restricted
by the closed choke valve. This
means that the engine draws in a

large amount of fuel through all the'

jets and relatively little air. A rich
starting mixture is obtained in this
way. The choke valve must be
opened as soon as the engine fires
- the mixture would otherwise be
too rich and stall the engine.

2. In the idling operation only little
fuel is needed. The choke is fully
opened while the throttle shutter is
nearly closed. The vacuum acts on
the primary idle discharge port
only. Because of the difference in
pressure between the venturi and
the intake behind the throttle shut-
ter, "wrong” air would enter the
diaphragm chamber through the
main orifice, the air-fuel mixture
would become too lean and the en-
gine would stop. This condition is
prevented by a small plate which
closes the main orifice when there
is no vacuum in the venturi.

Top:
Starting position

Bottom:
Idie position

1 — Pulse nipple
2 — Inlet valve open
3 — Fuel intake
4 - Choke valve
5 — Valve jet
6 — High-speed adjustment srew
7 — Pump diaphragm
(intake position)
8 — OQutlet valve closed

Top:
Changing from idle to part or full-throttle
position

Bottom:
Full-throttle position

9 — Throttie vaive
10 — Secondary idle jet
11 — Primary idle jet
12 — Low-speed adjustment srcew
13 — Metering diaphragm chamber
14 — Metering diaphragm
15 — Connection to atmosphere
16 — Inlet control lever
17 — Inlet needle

(both adjustment screws are drawn offset by 90°)

3. During the changeover from idle
to part or full-throttle sufficient fuel
must be drawn in with the suddenly
increased flow of air when the
throttle valve is opened. This is
effected by means of the secon-
dary idle jet which is exposed to
the effects of vacuum at this point,
thus producing the richer, ignite-
able mixture required.

4. Opening the throttle valve further
brings the main jet (valve jet), lo-

cated at the narrowest point of the
choke tube, into operation and pro-
vides the fuel required for full-
throttle operation.
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10.2 Troubleshooting Chart

Fault

Cause

Remedy

Carburetor floods;
engine stalls

Iniet valve not sealing.
Foreign metter in valve seat or
seat damaged

Helical spring not properly located
on dimple of inlet control level

Perforated disc on diaphragm is
deformed and presses constantly
against inlet control lever

Inlet control lever too highg
(relative to design position)

Remove and clean or renew inlet
needle

Remove inlet control lever and refit
correctly

Fit new metering diaphragm

Set inlet control lever fiush with
top edge of plate

Engine does not respond
properly to throttle

Idle jet "too lean”

inlet control lever too low
(relative to design position)

Vent bore to atmosphere blocked
Diaphragm gasket leaking

Metering diaphragm damaged

Back off low-speed adjustment
screw slightly
(see Carburetor Adjustment)

Set inlet control lever flush with
top edge of plate

Clean bore
Fit new diaphragm gasket

Fit new metering diaphragm

Engine will not idle

Throttle valve opened too far by
idle speed adjustment screw

Readjust idle speed adjustment
screw
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Fault

Cause

Remedy

Engine stalls at idle speed

Idle jet bores or ports clogged

Idle jet "too rich”

Idle speed adjustment screw
incorrectly set — throttle valve
completely closed

Clean jet bores and blow out with

compressed air

Tighten low-speed adjustment
screw slightly
(see Carburetor Adjustment)

Set idle speed adjustment screw

correctly

Engine speed drops off quickly
under load — low power

_ Air filter plugged

Tank breather faulty

Leak in fuel line from tank

to fuel pump

Pump diaphragm damaged
Main jet bores or ports clogged

Fuel strainer plugged

Clean air filter

Clean tank breather
or replace if necessary

Seal or renew connections
and fuel line

Fit new pump diaphragm
Clean bores and ports

Clean fuel strainer

See also0 3.2
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Leakage Test (Pressure
Test) on Carburetor

10.3

Tester connected up

The carburetor can be tested for
leaks with the carburetor and
crankcase tester 11068502900.

To do this, remove carburetor box
cover and air filter and pull fuel line
off the elbow fitting. As the inside
diameter of the test tube is larger
than the outside diameter of the el-
bow fitting, a fuel line (11101418600)
must be used as an adapter o make
the connection. One end of the
fuel line is then pushed onto the el-
bow fitting and the other end into
the tester’s tube.

Now close vent screw on rubber
bulb and pump air into the carbu-
retor until the pressure gauge indi-
cates a pressure of 0.4 to 0.5 bar
(kp/cm?).

If this pressure remains constant,
the carburetor is airtight. However,
if it drops, there are two possible
causes:

Bottom:
Closing the vent screw

1. The inlet needle is not sealing
(foreign matterin valve seat or cone
of inlet needle demaged).

2. The metering diaphragm is da-
maged.

In either of these cases the carbu-
retor must be removed and re-
paired.

10.4 Disassembly of Carburetor

Removing carburetor

Remove the carburetor box cover
and air filter. Then detach the
throttle linkage fromthe leveronthe
throttle shaft and pull fuel line off
the elbow fitting.

Slacken off and remove the two M 5
hexagon nuts which hold the car-
buretoronthe studs. The carburetor
can now be lifted off the studs and
the pulse line disconnected fromthe
elbow fitting with a screwdriver at
the same time.
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10.5 Carburetor Repair

Removing end cover at pump side

It is adviseable to check the ser-
viceability of the fuel pump when-

ever the carburetor has been remo-

ved for repair.

Unscrew the end cover at the pump
side and remove the gasket and
pump diaphragm. The end cover,
gasket and diaphragm are fre-
quently stuck firmly together. If this
is the case, take particular care
when separating them. If the fuel
strainerin the pump side of the car-
buretor body is dirty, it should be lif-
ted out with a screwdriver and
washed in clean gasoline. Always
replace fuel strainer if it shows any
signs of damage.

To disassemble the carburetor
body, unscrew the metering dia-
phragm cover and remove the me-
tering diaphragm and gasket. This
diaphragm and the gasket may also
be stuck together and must be se-
parated carefully.

Removing metering chamber cover

The diaphragms are the most deli-

» cate parts of the carburetor. Due to

the continious alternating stress to
which the diaphragms are subjec-
ted, the material eventually shows
signs of fatique — the diaphragms
distort and swell. When this stage is
reached the carburetor can no lon-
ger function correctly and the dia-
phragms must be replaced.

Theinletvalveislocatedin arecess
in the metering diaphragm cham-
ber. The inlet control lever with
spindle, helical spring and inlet
needle can be removed after un-
screwing the M 3 x 6 oval-head
screw. If an annular identation is vi-
sible on the cone of the inlet needle,
it should be replaced as it will no
longer seal properly. This is indica-
ted by constant flooding of the car-
buretor although the needle is
clean.

If the small plastic plate in the valve

Top:
Removing inlet needle valve

Bottom:
Pressing out valve jet

jet (main jet) no longer moves freely
or is stuck, press or knock out the
jet from the diaphragm chamber
side towards the choke tube using a
suitable tool of about 5 mm (0.2”)
dia.
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Wash all parts of the carburetor in
clean gasoline (never use high oc-
tane gasoline) and blow out, bores
and ports in particular, with com-
pressed air. Unscrew both adjust-
ment screws for this purpose.

Check blanking plug 11131229400
for leaks by coating it with oil and
applyingacompressedairlinetothe
bore for the low speed adjustment
screw. If air bubbles appear in the
oil, carefully peen over the circum-
ference of the blanking plug and
check again. Fit a new plug if leaks
persist.

To remove old plug, apply a punch
of about 3 mm (0.12”) dia. to the
center of the plug. Press or tap
punch until plug buckles down-
wards and is released from the wall
of the bore. Take out plug and blow
throughidle bores with compressed
air.

Fit new blanking plug in bore with
curvature facing upwards and then
press it flat with a punch of about 8
mm (0.32”) dia.

When inserting the valve jet make
sure thatitis exactly vertical and not
canted. The rear edge of the valve
jet must be flush with the bottom of
the diaphragm chamber.

Fit inlet needle and helical spring in
their respective bores. Insert spind-
le in inlet control lever, engage
clevis in annular groove on head of

Top:
Pressing out blanking plug

Center:
Hole in metering diaphragm cover

Bottom:
Locating lugs on end cover

inlet needle and secure with oval-
head screw. Make sure that the
helical spring locates on the control
lever’s dimple. Tighten down oval-
head screw and check freedom of
movement of inlet control lever,

Refit gasket, metering diaphragm
and cover on the carburetor body
and screw down firmly. The hole in
the cover must face away from the
adjustment screws.

Now fit and secure the fuel strainer,
pump diaphragm, gasket and end
cover. The two integrally cast lugs
on the end cover locate the pump
diaphragm and gasket.

Installation of the carburetor is then
a reversal of the disassembly pro-
cedure. The elbow fitting locates
automatically in the pulse line when
the carburetor is pushed into posi-
tion.
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10.6  Carburetor Adjustment

1 High-speed adjustment screw
2 Low-speed adjustment screw
3 Idle speed adjustment screw

The carburetor was adjusted at the

factory to provide high power and
low fuel consumption under local ‘

atmospheric conditions, If the chain
saw is operated at high altitudes
(mountains) or near sea level, the
basic adjustment of the carburetor
must be changed. This correction is
made at the two adjustment screws
and the idle speed adjustment
screw.

Both adjustment screws must be
carefully screwed down onto their
seats before making the basic ad-
justment — only intended as a giude
for fine adjustment. Then adjust as
follows:

High-speed screw H:
Open 14 turns

Low-speed adjustment screw L:
Open 1/ turns

Do not interchange the adjustment
screws,

Always carry out carburetor adjust-
ment with the engine warm and the
air filter clean.

10.6.1 Notes for Fine Adjustment
of Carburetor

Engine stops while idling:

Turn idle speed adjustment screw
slightly clockwise while engine is
running (chain should not rotate).

Chain turns at idle speed:

“Turn idle speed adjustment screw

slightly counter-clockwise.

Engine runs erraticaily

at idle speed:

Adjust at low-speed adjustment
screw. Turn clockwise for leaner
mixture or counter-clockwise for
richer mixture.

Important:

Even very slight alteration of the
adjustment screw settings has a
substantial effect on engine perfor-
mance.

10.7  Fuel Line and Tank Breaker

Withdrawing picking body with hook
11108938800

The diaphragm pump draws fuel out
of the tank and into the carburetor
via fuel line. Any impurities mixed
with the fuel in the tank are filtered
out by the pickup body (filter and
strainer). The wire mesh in the pick-
up body and fine pores of the filter
eventually become plugged with
minute particles of dirt. This re-
stricts passage of fuel and the
result is fuel starvation.

In the event of trouble with the fuel
supply system, always clean the
pickup body first. To do this, pull the
pickup body out throgh the tank
filter and disconnect it from the
hose. Remove the cap and then
take out the filter, strainer and in-
sert. Carefully clean all parts. Do
not damage the wire mesh in the
pickup body.
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It is not advisable to clean the filter
— always fit a new one. Take this
opportunity to clean the fuel tank by
flushing it out with clean gasoline
and then reverse the above to as-
semble all the parts.

To replace a faulty pickup hose, re-
move the air filter. Use a screwdri-
ver to prise the bead of the hose out
of bore in the tank housing, discon-
nect the pickup body and then pull
out the hose. The new hose is fitted
inthe reverse sequence. Make sure
the bead of the pickup hose is not
damaged while being pressed into
position.

Correct operation of the carburetor
is possible only if atmospheric and
fuel tank pressure are equal. This is
assured by the tank breather. The
breather passage is formed by the
free space between the threads of
the grub screw which is inserted in
the breather hose.

If faults occur on the carburetor or
the fuel suppy system, always
check and clean the tank breather.
If the flanks of the thread have cut
deeply into the hose, fitanew hose.

10.8 Air Filter and Choke Valve

Prising apart the two halves of the filter

filter’s function is to
intercept dust and dirt in the com-
bustion air and thus reduce wear on
engine components.

The air

Clogged air filters have a detrimen-
tal effect on engine performance,
increase fuel consumption and
make starting more difficult.

To remove the filter, take off carbu-
retor box cover by turning twist lock
counter-clockwise. Clean dirt off fil-
ter and area surrounding it before
removing. Now unscrew the two
slotted nuts in the air filter and lift
the complete filter off the studs. Use
a screwdriver to prise apart the two
halves of the filter; a recess is pro-
vided in the rear half of the filter for
this purpose. The choke valve is
mounted in the front half of the filter
and is normally held in the “open”
position by the tension spring. De-
tach tension spring to release
choke valve from filter.

Master conirol in ”"Choke” position

Wash both parts of the filter in clean
gasoline and blow out with com-
pressed air.

If the wire mesh is damaged in any
way, renew the part of the filter con-
cerned; the engine can be per-
manently damaged by dirt drawn in
with the combustion air.

Move the master control away from
the ”"Choke” position and then
reverse the above sequence to in-
stall the filter.




