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PREFACE 

This manual is designed to give dealers and their staff all 

guidance and information necessary to enable them to provide 

an efficient repair and maintenance service, but it is in no way 

intended as a substitute for the practical and theoretical 

training available to personnel at our customer service training 

school. 

It will be found useful as a ready reference in day-to-day 

workshop practice. Our illustrated Spare Parts List, containing 

details of the various units and their construction, will also be 

found helpful when used in conjunction with this booklet. 

Of course, good maintenance and repair work and efficient 

service to customers call for good equipment, a well fitted-out 

workshop, and trained personnel. 

Dealers are requested to make this manual and all SACHS 

circulars containing technical information and modifications 

available to every individual responsible for actual servicing. 

It is emphasized that all information of this nature is intended 

for use in the workshops and not for office filing. 

We hope that this manua l will be of real practical assistance 

to all our dealers, agents and associates. 
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FICHTEL & SACHS AG 
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Technical Data 

Description : SACHS SA 280 A SACHS SA 280 SACHS SA 290 SACHS SA 340 C 

Type: I Fan-cooled sing le-cylinder two-st roke gasoline e ng ine 

Direction of rotat ion: Anti-clockwise as seen on the output shaft of the eng_i_n
7
e _____ :-:-:,.--:-:-:--=---:--:--

Swept capacity : 277 cc (16.902 cu in .) 293 cc (17.879 cu in .) 336 cc (20.503 cu in.) 

Bore: (/) 71 mm (2.795 in.) (/) 73 mm (2.874 in.) (/) 78 mm (3.071 in.) 

I Stroke: 70 mm (2.756 in.) I 
Compress ion ra tio: 8.3 9.5 9 

O utput: 14 HP (DIN) a t 4800 rpm 16.5 HP (DIN) at 5600 rp m 19.5 HP (DIN) at 5500 rpm 30 HP (DIN) at 6500 rpm 

Ignition: BOSCH flywheel dyna mo magneto 

6 v 36 w 
I 12 v 40 w 

12 v - 75 w--------.....----------11 

Ignition t iming: 6 V 36 W equ ipment: 4.0 .. .4.5 mm before TDC (0.1 5748 ... 0.1771 in .) 

12 V 40 Wand 12 V 75 W equipment: 
Stopped eng ine : 0.3 ... 0.5 mm before TDC (0.011 8 . . . 0.0197 in.) 1 0.2 ... 0.4 mm b. TDC (0.0079 .. . 0.0157 in. ) 
Running engine : 4.1.. .4.7 mm before TDC (0.1614 ... 0.1850 in.) 4.1...4.7 mm b. TDC (0.1614 ... 0.1850 in.) ----- I 

0.4 ± 0.05 mm (0.01 6 ± 0.002 in.) Co ntact breaker gop : 

Pole shoe ga p: 6 V 36 W equ ipment: 16 ... 19 mm (0.62992 . .. 0.74B03 in .) 

12 V 40 W eq uipment: stopped eng ine 32 . .. 36 mm (1.2598 . .. 1.4173 in.) 
running engine 14 . .. 18 mm (0.5512 ... 0.7087 in.)-:-::--:-:--------------

12 V 75 W stopped engine 25 ... 29 mm (0.9843 ... 1.1417 in.) 
eq ui pment runn ing eng ine 7 ... 11 mm (0.2756 .. . 0.4331 in .) 

-------------~~~ I Spark p lug: BOSCH M 240 T 1 BOSCH W 290 T 16 I 
Carburetto r: TIL LOTSON d iaphragm carbu rettor 

------
Carburet tor a d justment : 

A ir cleaner: 

Exhaust muff ler: 

Starter: 

Eng ine lubrication: 

HL-242 A 7/a" (22.20 mm dia. ) HR-1 8 A 1'/u" (30.16 mm d ia. ) HD-13 A 1'h'' (38.10 mm d ia.) 

Ma 1n tel: not ad tustable M om jet: 1 turn open Main ~.1 1h turns open Mom 1e1: 
Idling jet: 1'/, turn open ld~ jet: 1 turn open ldlin~ jet: 1 tu rn open 

1 1/41urr~ 

Intake s ilencer 

Swirl -type exhaust si lencer 

Reco il sta rter 
on req uesi solenoid-controlled starter 12 V - OAHP. 

or inertia -p inion type sta rter 12 V - 0.4 HP. 
necessary battery 12 Vo lt 32 ... 38 Ah 

..... Two-stroke mixture mixed in 25 : 1 ra tio 

--- I 
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llll ustr. 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 

14 
15 
16 

17 

18 
19 

20 

21 

22 
23 

24 
25 
26 
27 

Part number 

0276 065 101 
0977 069 000 
0977 068 000 
0976 088100 
0977 063105 
0976 lll 100 
0976 128 001 
0276135 000 
C676 027 005 

0276157 000 
1831 163 001 
0276158 002 

0276159 003 

0276 170 000 
137 6 020 000.8 
0276161 101 
02761 64100 

0276 164 101 
1476012000.8 

1476 013000.8 

1447 009 000.8 
1476014000.8 

1476 014 002.8 

1476 014 025.8 

1447 01 0 000.8 
1476 015 000.8 

0276 081 000 
0776 082 000 
G/.76 085 ODS 
C977 041 000 

Description 

Repair tools 

Gudgeon pin extractor .... 
Insert for gudgeon pin extractor 
Locating p in for piston . . . . 
Protective cap, 14 mm dia. bore 
Puller for magneto flywheel M 50 x 1 
Reta ining lever for magneto flywhee l 
Pin spanner for starter hub . . 
Timing gauge for spark advance 
Extracting and removing tool 

for small-end bush .. . . 
Guid ing bar a ssy. 
Washers 10.2 mm dia. bore (2 pieces) 
Guid ing bush no. 4, 

21.7 mm dia. bore 
Adjustable reamer 17.5 ... 19.5 mm 

(0.689 . .. 0.768 in .) 
Torque key 
Revolution counter 
Extractor for oil seals 
Extractor hook 3 mm (1 piece), 

spare part for 0276161 101 
Extractor hook 2 mm 
Thrust bearing assy., spare part for 

0276161 101 
Extractor sleeve assy., consisting of: 

1476 011 000.8 extractor sleeve 
1440 027 001.8 hexagon head bolt 
1476 012 000.8 thrust tool 

Clamping ring, 58 mm I. D. 
Extractor shells fo r inner races of 

ro ller bearings NJ 305 E C3 
Extractor shells for inner races of 

roller bearings NJ 205 C3 NA 
Extractor shells for inner races of 

roller bearings NJ 206 E C3 NA 
Clamping ring 75 mm I. D. 
Extractor s hells for grooved ball 

bearings 6305 C3 

Assembly jig 

Clamping base 
Swivel unit 
Setscrew 
Mounti ng plate 

x' and for bearing bush (recoil starte r) 

x2 on ly for bearing bush (recoil starte r) 
x3 o nly for equi pment with e lectric starter 

X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 

X X 
X X 
X X 

X X 

X X 
X X 
X X 
X X 

X X 

X X 

x' 

I X X 

I 
X 

I X X 

x x3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x' 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x' 

X 

X 

X 

X 

X 

X 

X 
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TAKING DOWN THE ENGINE 

Remove all connections from engine to frame or unit (cables, electric connections etc.). 
Unscrew exhaust muffler, i . e. manifold and bracket. 
Remove the eng ine and clean thoroughly before taking down. 
When giving the engine a genera l overhaul, components should be removed in the 
sequence indicated. 

Fig. 1 

Fig. 2 
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Exhaust muffler, carburettor and 
electric starter -

Fig. 1 

Screw down engine on the as­
sembly jig with 2 hexagon head 
bolts M 10 x 40, as shown in the 
adjoining illustration. 
Remove intake silencer (1). 
Unscrew adapter flange and 
take off cover plate (2) or un­
screw intake silencer (Fig . 302, 
p. 53) with cover p late. 
Pull off impulse pipe (4). 
Remove carburettor (3). 
Remove insulating sleeves and 
insulati ng flange. 
If there is an intake stack be­
tween carburettar and cylinder, 
remove it only if necessary. 
Unscrew electric starter. 

Recoil starter, starter hub 
and fan 

Fig. 2 

Detach recoil starter. 
Unlock nut in the starter hub (1) . 
Hold starter hub with retaining 
lever (2, repair too l no. 6), un- 0 
screw the nut and remove sta rter 
hub with spri ng ring and washer. 
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Note: 
In the case of the Fairbanks recoil starter release nut, hold starter hub w ith strap 
spanner and unscrew nut. 
In the case of the recoil starter with friction jaws release nut, hold starter hub wi th 
pin spanner (repair tool no. 7) and unscrew it. 
Take off starter hub with spring ring and washer. 
Remove the cylindrica l pin and the bearing roller from the magneto flywheel (Fa ir­
banks recoil starter) resp. 2 bearing rollers (recoil starter with friction jaws). 
Take off cover disc (3). 
Unscrew-fan and remove gasket. 

Cover plate and fan housing 
Fig. 3 

Unscrew fixing clip (3) for igni­
tio n lead (not in the case of 75 W 
equipment) and cover (l }. 
Detach leads at terminals l, 2 
and 3 of the terminal box (5) and 
remove fan housing (4). 

Note: 
Remove cover flanges on fan 
housing for electric starter con­
nection, if fitted. 

Take care of dowel tubes. 

Note: 
Remove short-circuiting button 
only if necessary. 
Remove rubber cap (2) and 
short-circuiting button. 
Detach short-circuiting lead from 
insulator. 
Remount parts in reverse order. 

Magneto flywheel 

Fig . 3 

'L. Fig. 4 

Fit protective cap (repair tool no. 
4} to threaded end of cra nkshaft. 
Fit reta ining lever (1 , repair tool 
no. 6) to magneto flywheel and 
pull off the flywheel by means of 
the extractor (2, repair tool no. 5) . 

Fig . 4 

7 



Fig. 6 
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Labyrinth ring and armature 
base plate 
Fig. 5 

Unscrew labyrinth ring (5). 
Pull ignition lead with spring out 
of the spark plug termina l (6), 
pull off rubber s leeve (1) and 
rubber cap (2) and screw out the 
ignition lead socket. 
Unscrew armature base plate (4) 
and remove it together with ig ni­
tion lead (not in the case of 75 W 
equipment) and insulating tube 
(with lead) . 
Remove Woodruff key. 

Cylinder head, cylinder and 
piston 

Fig. 6 

Unscrew cylinder head and cy­
linder. 
Pull off cylinder without twisting 
(danger of breaking piston 
rings). 
Remove cylinder fl ange gasket. 

Note : 
The SACHS SA 280 A and SA 280 
cylinde rs can be rebored th ree 
ti mes, and those of the SA 290 
and SA 340 C twice . Use appro­
priate piston (see Spare Parts 
List). 
When fitti ng new or replacement 
cylinders and pistons, ca re 
shou ld be take n to e nsure that 
the colored spot on the crown 
of the pisto n is the same color as 
that in the inductio n port of the 
cylinder (i . e. red or white). 
Place cylinder on home-made 
slotted wooden board (1 ). 
Cover the crankcase, take o ut the 
two wi re circlips .. If necessary, 
force o ut, g udgeon pin wi th g ud­
g eo n pin extracto r (3, repa ir too l 
no. 1) a nd insert (2, re pair tool 
no. 2). 
W hen fitting the steel band, ca re 
sho uld be ta ke n to e nsure that 
the piston rings are in their groo­
ves (danger of breaking piston 
rings) . 
Re move slo tted wood e n board . 
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Crankcase and crankshaft 

Fig. 7 

Unscrew 6 hexagon socket head 
screws from crankcase. 

Note: 
When dismantling the crankcase, 
hove a look at the table of 
crankshaft bearings on page 10. 
Split crankcase by tapping the 
crankcase ha lf power takeoff 
side slightly with a rubber ham­
mer. 
Remove crankcase half power 
takeoff side and gasket. 
Take care of dowel tubes. 
Unscrew screwed nippl e (1) and 
oil drain cock (2). 
Unscrew crankcase half magneto 
side from the assembly jig a nd 
heat it to 100 . . . 150° C (212 .. . 
302 ° F) for removi ng the crank­
shaft (grooved ball bearing). 
Take out cra nkshaft. 
Clea n al l ports thoroughly, check 
for wear and replace w he n ne­
cessary. 

Fi~. 7 

Use only genuine SACHS spares. 
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0 Crankshaft bearings 

Type Vers ion Bearing without electric starter sepa- insepa-
rable rable with electric starter sepa- insepa-

rab le rable 

' I I 
magneto side cylindrical rol ler bearing X 

SA 280 A 
14 HP 
(DIN) I grooved bal l bea ring --: 

--

p. t. o. side X 

-- - -1 -
I 

magneto side ' cylindrica l rol ler bearing X grooved ba II bearing I X 

SA 280 
16.5 HP 

I --- ·- -
I (DIN) 

p. t. o. side cylindrica l rol ler bea ring X cylind rical roller bearing X 

- - -- - -- - - - --

mag neto side cylind rical ro ller bearing X grooved ba ll bearing X 

SA 290 
18 resp. 

--- -----
20 HP (DIN) 

p. t. o. side cylind rica l ro ller bearing X cylind rica l ro lle r bearing X 

- I 
I 

-- -- --- -- - -

mag neto side grooved ba ll bearing .J __ i X grooved ba ll bearing I X 
I 

19.5 HP 
SA 290 (DIN) 

- -:-1-
cylindrica l ro ller bearing I x I p. t. o. side cylind rica l ro ller bearing 1 X I 

I 
-- I I 

I 

I 
magneto side grooved ba ll bea ring I X 

I I 

SA 340 C 
30 HP 

- --- _, __ 
(DIN) 

p. t. o. side cylindrica I rol ler bea ri ng X 

I I 

~ u 



WORK ON INDIVIDUAL PARTS 

SACHS special extracting tool for crankshaft oil seals 
(without dismantling the engine) 
FICHTEL & SACHS AG have developed a special extracting tool by means of which 
damaged oil seals can be replaced without a major disassembly of the engine being 
necessary. 
Engine troubles caused by leaking or damaged oil seals can thus be remedied in a 
relatively short time. 
When replacing oil sea ls, the following points should be borne in mind: 

Extracting oil seals 
Fig. 8 

Before extracting oil seal be sure 
to establish insta llation dimen­
sion x, o or y, in order that the 
new oil seal can be fitted to the 
same dimension. 

Note : 
If the correct instal lation dimen­
sion is not adhered to, e ngine 
troubles may occur by closed oil 
bores in the crankcase or by 
rotating parts moving against 
other parts. 

Fig. 9 

If the o il sea l is locked towards 
o utside by mea ns of a collar (a) 
or other locking e lement, it can­
not be extracted. 

Fig. 8 

0 

F I. S 0 7 7z 4 

Fig. 9 
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Fig. 10 

Fi!'J. 11 

Fitting the oil seal 

Fi!'J . 12 

12 

Fig. 10 

Place the extracting tool in posi­
tion in such a way that the two 
hooks (4) grip behind the sheet 
steel rim of the oil seal. Pre-ten­
sion the two legs (2) evenly with 
cylinder head screws (1), taking 
care that shaft (5) and thrust 
screw (3) are in alignment. 
Screw in thrust screw and extract 
oil sea l. 

Fig. 11 

If the gap between shaft and 
sheet steel rim of oil seal is too 
narrow and the extracting tool 
cannot completely be placed in 
position, take off one leg of the 
extracting tool and insert both 
hooks (l) in inclined position. 
Remount leg and extract oil seal 
a~ described under Fig . l 0. 

Note: 
!f th e oil seal has got stuck (oxi­
dation), the sheet steel rim may 
brea k. Therefore it is advisable 
lo knock the oil seal out of i ts 
fo rce fit by means of a tube. 

Fig. 12 

Before fitting the o i l sea l, fill the 
space around the tensio n spring 
with a l ittle heat-resisting grease 
and lightly smear the sealing lip. 
To protect the sea ling lip of the 
o il seal f rom damage caused by 
sharp edges on the shaft, use 
shell sleeve. If necessary, put 
smooth adhesive tape around 
sharp edges. 
Place oil sea l in posi tion and 
press it in by means of a suitable 
tube, taking care of exact insta l­
lation d imension x, o a nd y 
(Fig . 8). 
The o il sea l must not be tilted 
w hen bei ng pressed in. 



Changing crankshaft bearings 

Heat crankcase halves to about 100 ... 150 ° C (212 ... 302 ° f). Remove outer race of 
bearing and crankshaft oils seals. 
Insert new outer race of rol ler beari ng into the warm crankcase half unti l they strike 
a stop. Press in oil seal (with seal ing lip inwards) until they are flush . 
Press in new grooved ball bearing into the w arm crankcase half on the magneto 
side until it strikes a stop. Press in crankshaft o i l seal until flush only after the crank­
case halves have been screwed together. 
Have a look at the table of crankshaft bearings on page 10. 

Removal of inner race 
of roller bearing and 
grooved ball bearing 

Fig. 13 

Pull off inner race (1) and groov­
ed ba ll bearing (5) by means of 
the appropriate extractor shel ls 
(1 0 and 7), clamping rings (9 and 
8) and w ithdrawal tool (11 ; re­
pair tool no. 17 to 23). 
Remove compensating w ashers 
(2), shim (3), spacer (4) or spacer 
bush. 

F&Sl.-0 54: 103 
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Fig . 14 

Gauging axial play of crankshaft 
Fig. 14 

Perm issible 
axia l p lay 0.1 ... 0.2 mm 
(0.0039 ... 0.0079 in .). 
Example (accord ing 
to Fig. 17 page 15): 
Insert inner race of 
cylindrical roller bearing 
into outer race. 
Crankcase power takeoff side : 
sea ling surface (with 
gaskeijtoinnerrace 
of bearing 31.10 mm 
Cra nkcase magneto side: 
sealing surface to inner 
race of bearing + 49.00 mm 
Crankcase gap 80.10 mm 
Dimension a, Fig. 17 
(or, accord ing to the 
engine version, 
Fig . 15 or 16) - 79.50 mm 

0.60 mm 
Permiss ible a xia l play - 0.20 mm 
Difference to be 
taken up 0.40 mm 

The diffe rence of 0.40 mm is take n up by inserting shims (2, Fig. 13) between the spacer 
(3, Fig. 13) and the inne r race of the cylindrica l roller bea ring (1, Fig. 13) on the 
crankpin power takeoff side. 

Fitting the inner race of the cylindrical roller bearing 

When fitting the inne r race of the cylindrical roller bea ring (do not forg e t, accordi ng 
to e ngine ve rsion: spacer bush 2, Fig . 15, washer 2 and crankpin 3, Fig. 16, and spacer 
2, Fig . 17), an intermediate plate (6, Fig. 13) shou ld a lways be positioned between the 
two crank webs. This plate must be of such a size that it can be supported at both 
ends, the reby permitting the crankshaft to lie freely in position. 
Neve r clamp the cra nkshaft in a vice at a crankp in or at the webs and never try to 
fit the inner race by striking it. This wil l crush the webs and render the crankshaft 
unserviceab le. 

14 
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Type of engine 1 Crankshaft Version 

SACHS SA 280 A 
280 
290 

SACHS SA 280 
290 

SACHS SA 280 
290 
340 c 

"s. s I.~SI. : ' Ct. 

Note: 

Fig. 15 

5-piece crankshaft (with cover pla tes) 
1 mag neto side crank pin 
2 spacer bush (21.4 mm long, with electric sta rte r, 

23.4 mm long, without e lectric starter) 
3 washer (2 mm thick; on ly fo r measuring, then to be removed) 
1 power ta keoff side cra nk pin 

Fig. 16 

3-piece crankshaft for eng ine with cyli ndri ca l rol ler bearing 
(NJ 205 EC3 ZS) on magneto side 
1 mag neto side crank pin 
2 washer (2 mm thick) 
3 spacer (5 mm thick, bevel pointing towa rds crankshaft web) 
4 washer (1 .5 mm th ick, bevel pointing towards crankshaft web) 
5 power ta keoff side crank pi n 

Fig . 17 

3-piece cra nkshaft for eng ine with grooved ba ll bea ring 
(6305 C3) on magneto side 
1 mag neto side crank pin 
2 spacer (5 mm th ick, bevel pointing towards crankshaft web) 
3 washer (1.5 mm thick, bevel poi nting towards crankshaft web) 
4 power takeoff side crank pin 

For lhe eng ines SACHS SA 280, SA 290 a nd SA 340 Con ly the 3-piece cra nkshaft 
and for SACHS SA 280 A only the 5-piece crankshaft wi ll be supplied for replacement purposes. 
Pay attention to the above table when mounting the cra nkshaft. 



Removal and replacement of small end bushing 

When carrying out repa irs to engines it will somet imes be necessary to rep lace the 
small end bushing of the connecting rod. A special tool has been designed for this 
purpose (repair too l no. 9). 
A special reaming attachment is required when reaming out a newly fitted bushing, 
and this has been developed in col laboration w ith the G erma n firm of Hunger (re­
pair tools no. 10, 11 , 12 and 13). 
The following procedure should be adopted w hen replaci ng a small end bushing: 

Fig. 18 

Fig. 19 
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Removing small end bushing 

Fig . 18 

Fix the gu ide rai l (1), as illustrat­
ed, adjust it in relation to the 
connecti ng rod , and lightly se­
cure it by means of two washers 
(2) and two nuts (3). 
Press guide rail un iformly against 
the two studs and tighten nuts (3). 
Clamp the connecting rod by 
means of eccentr ic p ins (9) a nd 
p ress out the sma ll end bush ing 
as follows: 
Insert withdrawa l bolt (4) with 
gu ide bush (5) and pressure bush 
(6) into the sma ll end bushing. 
Fit hold ing sleeve (7), screw the 
nut (8) and press out the sma ll 
end bushing . 

Inserting replacement bushing 

Fig. 19 

When inserting the replacement 
bush ing (k), care should be taken 
to ensure that both o il holes (in 
the bushing and in the connect­
ing rod) are in al ig nment. 
Carefully insert withdrawa l too l 
(e) with pressure bush (g) into 
smal l end bushing (k). 
Fit guide bush (f) and holding 
sleeve (h), screw the nut (i) and 
press in the bush ing (k) so that it 
projects equa lly on both sides. 
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Centering the connecting rod 
Fig. 20 

Mount support (r) with guide 
bush (g) on guide rail (a) and 
screw it tight. 
Insert reamer (t), shank foremost, 
into the guide bush (g) and accu­
rately center the connecting rod 
(v) wi th the aid of the taper. 
Care shou ld be taken not to dis­
place the connecting rod axially 
or radially. 
Then bring eccentric pin (w} 
lightly into contact w ith the con­
necting rod and secure it with 
nut (x). 
Press eccentric pin (y) firmly 
aga inst connecting rod ond tigh­
ten nut {z). 

Reaming the small end bushing 

Fig. 21 

Cover the crankcase. 
The front adjusting nut {q) of the 
reamer is provided with mark­
ings: each division corresponds 
to 0.02 mm (0.00079 in .). 
Insert reamer and, with the aid 
of adjusting nuts (q and p), ad­
just it to the diameter of the bore 
of the sma ll end bushing. 

Fig . 20 

F &S £. 05£. :17 

Fig. 21 

Remove reamer f rom the bushing, slacken lock nut (p), alter position of adjusting nut 
(q) by one divis ion, and secure the b lades with lock nut (p). 
The small end bushing can now be reamed carefully with the aid of the adjustable 
reaming tool (t) and the add ition of oi l or paraffin. 
Check the fit with the aid of the gudgeon p in. 
Reaming shou ld be continued until the oi led gudgeon pin slides with a close " sucking " 
fit through the reamed sma ll end bushing . 

Bore tolerance for the bushing = (/) 18 t ~:~~~ mm 

0 70866 +0.00078 . d' 
. +0.00118 l n. Ia . 

FICHTEL & SACHS AG, 8720 SCHWEINFURT, GERMANY 
supply this special reaming tool in two versions or individual components if required. 

Relevant prospectuses are available from us on request. 
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Fairbanks recoil starter 

The recoil starter is available for clockwise or anti -c lockwise starting direction. 
It con also be subsequently converted for the other starting direction. 
The illustration below shows the two starting directions. 

Fig . 22 

Recoil starter for engine runn ing 
in clockwise direction 

Recoil starter for eng ine running 
in a nti-c lockwise direction 

(as seen on the power toke-off side of the crankshaft) 

F S.S 40 54: l B 

Fig . 23 
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Dismantling 
Fig. 23 

Unscrew the housing. 
Pull out the cord as shown in the 
i llustration. Withdraw knot from 
starter handle and undo it. 
Remove tubular rivet (a), bearing 
plate (b) and starter handle (c), 
and let cord run bock completely. 
Remove retainer (d) and cover 
plate (e). 



c 

Fig. 24 

Remove compression spring (f), 
friction disc (g), drive assembly 
(h), and second friction disc. 
Carefully take out pulley (i). Take 
care not to let the coil spring 
under it jump out. 
Detach starter cord from pulley. 
Take out coil spring by hand. 

Assembly 
Fig. 25 

Lubricate the coil spring and the 
pivot pin (k) lightly with Moly­
cote before a ssembling . 

Note: 
For clockwise starting direction, 
insert coil spring as shown in il­
lustration. For anti-clockwise 
starting direction insert coil 
spring the other way round . 
Check if coil spring lies flat and 
even. 
Bend the e nd of the spring up­
wards a littl e. 

Fig. 26 

Fit the cord into the pulley, a s 
shown in the illustration, and 
wind it on, according to the start­
ing direction. 
Fit pulley on to pivot pin and 
engage the end of the spring in 
the pulley according to the start­
ing directio n. 
Replace starter handle, bearing 
pla te a nd tu bul a r rivet (see Fig . 
23) in posi tion on the starter 
cord, knot the end of the cord 
a nd pull it into the ha nd le. 

Fig. 24 

Fig. 25 

F 8S L.O S£. :22 

Fig. 26 
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-~ Fig. 27 

Recoil starter with friction jaws 

Fig. 27 

Fit friction disc, drive assembly 
(with projections in starting d i ­
rection for clockw ise starting di­
rection, see arrow in ill ustration; 
for ant i-clockwise starting direc­
tion fit drive assembly counter­
wise), second friction disc and 
compress ion spring on to pivot 
pin . 
Place cover plate in position and 
insert retainer. 
With the a id of the cord, tension 
the pulley 1 . .. 2 turns so that the 
starter g r ip is pul led back until 
it encounters the stop. 
Let cord run back. 
Fit the housing in position and 
screw tight. 

The recoil starter is availab le for clockwise o r anti-clockwise starting direction. 
It can be subsequently converted for the other starting direction, if the driv ing levers 
a re exchanged for the required direction of rotation. 
The illustration below shows both sta rting directions. 

F&S 430,121 

Fig . 28 

Reco il starter fo r eng ine run ning 
in clockwise d irection 

Recoil sta rter fo r eng ine running 
in anti-clockwise directio n 

(as seen on the power take-off side of the crankshaft) 
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Dismantling 
Fig. 29 

Screw off cover plate {b). 
Remove retaining ring (g), pack­
ing discs, spring disc, friction 
disc, bearer (x) with drive levers 
and packing discs. 

Fig. 30 

Pull out cord approx. 50 em (19.7 
in.) and hold the pulley with a 
home-made retaining clip (see 
adjoining illustration). 

Fig . 31 

Remove retaining· bolt from star­
ter handle a nd ope n clamping 
s leeve (m) by tapping with ham­
mer. Pull off retaining bolt and 
starter handle from starte r cord . 
Remove reta ining cl ip again and 
let cord run back completely. 

Fig. 29 

Fig. 30 

Fig. 31 
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F&S 430;124 

Fig . 32 

F &S 430:125 

Fig . 33 

F&s 4 30 ,126 

Fig. 34 
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Fig. 32 

Caref ully take out the pulley, 
taking care that the coil spring 
under it does not jump out. 
Detach starter cord from pul ley. 
Take out spacer ring (n) and 
ring (g). 

Fig . 33 

The best way to take out the coil 
spring is to strike the sta rter 
housing with the open side 
downwards on the work bench. 
Brake the ejecting coil sp ri ng 
with the starter housing. 

Note : 
If the sta rting disc must be re­
placed or inserted for the other 
starting d irectio n heat the bush 
well, let it cool and then remove it. 

Assembly 
Fig. 34 

Fit the starting disc so that the 
bent-up clip (h) lies in the start­
ing direction shortly after insert­
ing the spring, and the recesses 
(x) cli p into place in the corres­
pond ing r ib on the bottom of the 
starter housing. 
Press bush up against stop (use 
only new bushes). 



Fig. 35 

Lubricate the coil spring with 
Molycote before assembling. 

Note: 
For clockwise starting direction 
(B) insert coil spring as shown in 
(b), and for anti-clockwise start­
ing direction (A) as in (a) with the 
tubular rivet (collar facing down­
wards). 
The first coil of the coil spring 
must lie outside the plate (h, Fig. 
34), whereas all other coils must 
fit inside. 
Ensure that coil spring lies per­
fectly even. 
Insert spacer ring (n, Fig. 32). 
Insert contact ring (g, Fig . 32) so 
that the riveting of the spring 
lies snugly in the groove of the 
contact ring. 

Fig. 36 

When fitting the pulley, attach 
the e nd of the spring to the d riv­
ing pin of the pulley. 
Tension pulley/ coil spring in di­
rection of cord exit until stop is 
encountered. Release coil spring 
1 ... 2 turns until the recess for the 
soldering nipple in the pulley 
rests near the cord duct of the 
housing . 
Lubricate the cord lightly with 
Molycote before assembling. 
Fit rubber grip on to clamping 
sleeve, lay double loop of cord 
around reta iner bolt (see Fig 31 ) 
and secure with clamping sleeve. 
Pull retainer bolt into rubber grip 
and let starter cord run back. 

F&S L30,128 

F &S4-3M58 

Fig. 36 

Fit on packing rings, bearer with driving lever, and insert the angled ends of the 
driving levers into the recesses of the pulley. 
Fit friction disc, spring disc, pa·cking rings and retainer ring. 
Remove packing rings from under the bearer, should the driving levers not move out­
wards when starting. 
The bearer should have a tolerance of 0.1 ... 0.2 mm (0.0039 ... 0.0079 in.). 
Screw on cover plate (b, Fig. 29) with 4 cylindrical screws M 5 x 12 and washers. 
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Recoil starter with pawls 

The recoil starter is available for c lockwise or anti-clockwise starting direction 
It con also be subsequently converted for the other sta rti ng direction. 
The illustration below shows the two starting directions. 

Fig . 37 

Recoil starter for engine running 
in clockwise direction 

Recoil starter for engine running 
in anti -clockwise direction 

(as seen on the power toke-off side of the cranks haft) 

F& $407 1:33 

Fig. 38 
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Dismantling 
Fig. 38 

Toke out broke spring {5), 
shims, spring ring, friction plate 
(3), washer 0.1 mm (0.0039 in.) 
thick and starter pawls (1 and 4) . 
Screw off labyrinth ri ng (2). 



c 

Fig. 39 

Pull out starter cord approx. 
50 em (19 in.) and hold pulley 
with home-made retaining c li p 
(1 ). 
Take clamping ring with clamp­
ing taper out of starter handle. 
Withdraw clamping taper fro m 
clamping ri ng and detach cord . 
Remove clamping ring and sta r­
ter handle with stop from cord . 
Remove retaining clip (1) a nd let 
starter cord run back completely. 
Carefu lly take out pulley w ith 
coil spri ng, taking care not to let 
coil spring jump out. 
Take care of disc (3, Fig. 41) . 
Remove cord from pulley. 

Fig. 40 

Raise spring end to take out coil 
spring . 
Hold coil spring firmly with both 
thumbs (see illustration) and, by 
raising each thumb, let out spring 
on alternate sides. 

Note: 
Replace bush (2, Fig. 42) only if 
necessary, using the extractor 
shells (repa ir tool no. 19). 
Take care of tolerance ring 1n 
bush (2, Fig . 42). 

Assembly 
Fig . 41 

Before assembling, grease coil 
spring w ith Aero-SHELL-Grease 
14 and fill the 4 lubricating 
grooves 1n the pulley w ith the 
same lubricant. 
Insert coil spring w ith end o f 
spring (2) in stud (1) and f it in 
coil by co il. 
Ensu re that the coil spring lies 
flat a nd even . 

Note: 
For clockwise starting direction, 
insert coil spring as shown in il­
lustration, for anti-clockwise di ­
rection insert coil spring rever­
sely. 

F & S 1.. 071 : 34. 

FiR. 39 

FiR. 40 

F & S £.071: 36 

FiR. 41 
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Fig . 42 

Before inserting pulley, stick d isc 
(3, Fig. 41) 0.8 mm thick (0.032 in.) 
with a little grease into recess of 
pulley. 
Fit pulley on to bearing bolt and 
insert end of spring (4, Fig. 41) at 
stud (1). 
Tension pulley/coil spring in d i­
rection of cord exit until stop is 
encountered . 
Release coil spri ng approx. 'h 
... 1 turn until the recess fo r the 

F &s<.oJ , ,n so ldering nipple in the pulley 
rests nea r the cord duct of the 

Fig . 42 housing. 
Again hold the pulley firm ly with home-made retaining clip (1, Fig. 43). 
Pull the starier cord thro ugh a rag soaked wi th SAE 10 oil before assembling. 

F8 S 40? 1:3t.. 

Fig. 43 

F &Sl..0 7 l : J3 

Fi g. 44 

Fig. 43 

Nate: 
Whe n converting sta rting direc­
tion, reposition cord gu ide (2) 
also. 
Fit sta rter handle with stop and 
clamping ring on to cord . 
Lay starter cord around clamp­
ing taper and pull it into clamp­
ing ring. 
Pull clamping ring into starter 
handle and let starte r cord run 
bock. 

Fig . 44 

Screw labyrinth ring (2) tight. 
Lubrica te starte r pawl bed and 
sta rte r pawls lig htly with SAE 10 
o il. 
Fit sta rte r pawls {1 a nd 4). 
The open side of the starter 
pawl seati ng and the long side 
of the sta rte r pawl face in sta rt­
ing direction. 
Fit washer 0.1 mm (0.0039 in.) 
thi ck, friction p late (3), spring 
ring a nd shims a s req uired. 
Insert brake spring (5). 

Afte r mo unting the brake spring, the friction plate sho uld have an axia l play of 
0.1 . .. 0.2 mm (0.0039 .. . 0.0079 in .). 
Co rrect thi s p lay by putting shims und er the brake spring. 
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Flywheel dynamo magneto centering tool 

Replacing the ignition or 
lighting armature 
Fig. 45 

l. Pass the leads through a hole 
in the centering plate and 
in position in centering plate. 

2. Place centering unit in posi­
tion and tighten hexagon 
head screw by hand. 

3. Remove faulty armatures and 
replace by new ones. 

4. Place centeri ng ring in posi­
tion, press new ly fitted arma­
ture against this ring and tigh­
ten both screws. After removal 
of the centering ring the gap 
between armature core and 
magneto flywheel wi ll be of 
the correct w idth. 

Note: 

F&S lf22•25 

The F & S centering tool w ill not 
be supplied any more when the 
present stock is exhausted. Fig. 45 

New ignition or lighting armatures have to be fitted according to the insta llation 
instructions wh ich are attached to BOSCH spare parts. 
In order to obtain the maximum ignition and lighting power it is recommended to 
maintain the gap of 0.25 ... 0.35 mm (0.0098 ... 0.0138 in.) between the armature poles 
and the f lywheel under any ci rcumstances. 

Replacing the contact breaker 
The contact breaker should be changed when the contacts, the slider or the pivot pin 
are badly worn; also when the bearing bush is worn or if the contact arm or the spring 
is damaged. 
l. Unscrew cutout lead, and, if fitted, noting correct sequence of insulating washers 

for connector angle bracket i n contact carrier. 
2. Remove retainer and contact arm from pivot pin (take care of shimming washers). 
3. Unscrew fillister head screw and remove contact carrier. 
4. Unscrew pivot pin f rom armature base plate. 
N ew parts shou ld be fitted in reverse order, proceeding as follows: 
Caulk the pivot pin after screwing in. 
Use only the contact breaker assembly specified for this engine. 
When fitted in position, the contacts o n the contact arm must not be disp laced or 
tilted. 
Apply BOSCH Ft l v 8 grease to bearing before fitt ing. 
Smear BOSCH Ft l v 4 grease on the felt lubricating pad and greaser wedge in the 
slider. (BOSCH grease is obtainable in tubes from all BOSCH suppliers.) 
Do not allow any grease or oil to reach the co ntacts. 

Replacing the condenser 
1. Unsolder both leads. 
2. Push the defective condenser out of the armature base p late w ith a wooden dowel. 
3. Remove the sea ling caulk from the hole wi th a triangu lar scraper. 
4. Insert new condenser and carefully caulk again. 
5. Solder both cables to their term inals. 
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Replacing the magneto housing or the flywheel 

2 

F & S l. OSl..:lOS 

Fi~. 46 

5 

F & s l. 05l. :106 

f ig. 47 

Fi~. 46 

Screw out 4 recessed head screws 
in flywhee l. 
Screw in 4 hexagon head screws 
(1) alternately (with equipments 
without gear ring for elec­
tric starter the 4 staybolts must 
be removed before) and press 
out flywheel (2). 
Note: 
Whe n replacing the magneto 
housing of the 6 V 36 W equip­
ment, screw out contact-breaker 
hub and insert i.t again into the 
new housing, as described under 
Fig. 53. 
Torque: 0.6 ... 0.8 kpm (4.3 ... 5.8 ft. 
lb.). 

Fig. 47 

Unscrew reta1nmg strip (2) and 
take out cam (1). 
Fill annular groove (3) with heat­
resisting grease and grease cam 
support in flywheel. 
Insert cam (1), fit retain ing strip 
(2) and screw tight with 3 cylin­
der head screws M 4 x 5 and 
washers. 
Take retaining ring (5), flyweight 
(4) and thrust ring below off 
bearing pin. 
Grease bearing pin and bea ring 
surface for flyweight in flywheel 
with heat-resisting grease. 

Fit thrust washer (0.3 mm thick) on beari ng pin, hang spri ng (6) into place in flyweight. 
Fi t flyweig ht on bearing pin (must e ngage with cam) and secure with reta ining ring (5). 
Cam and flyweight must always be free-moving . 

Note: 

On equipments with gear ring for electric starter there are two markings in the 
magneto housing: "40x" (for 40 W equipment) a nd "75x" (for 75 W equipme nt). 
The f lywheel should be fi tted in such a way that the bores in the flywh eel are perfectly 
in line with the bores in the housing. 
On e ngine witho ut e lectric starte r, f it appropriate magne to housing (see Spare Parts 
List) according to equipment (40 W or 75 W) in such a way that the bores in the hous­
ing are perfectly in line with the bores in the flywheel. 
Press in the flywhee l. 
Deg rease 4 Philips screws M 6 x 10 with T ri, apply LOCTITE to the m and screw them in . 
Tig hte ning torque 0.9 ... 1.1 kpm (6.5 ... 8.0 ft. lb.). 
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C._ 

Carburettor 

The type of carburettor, the jet size and the jet adjustment are determined by means 
of tests in the factory. The adjustment determined in this way gives the best results, 
and it is therefore not a dvisable to alter it. 
No alteration of the carburetto r setting should be made as long as the engine turns 
over quietly and smoothly when idling, accelerates steadily when the throttle is 
opened, and gives its full output at full revs without choking. If the engine pounds or 
runs uneven ly, or the exhaust gas is black, the mixture is too rich. Repeated spitting or 

· coughing, or backfiring with a blue flame stabbing from the carburettor co upled with 
difficult starting, indicates that the mixture is too weak. 
When running with the correct carburettor adjustment, a clean air filter and a suitable 
sparking p lug with the correct thermal value, the insulator af the sparking plug should 
be brown in colour. Sooty or wet plugs indicate rich mixture, whereas white insulator 
points to the mixture being too weak. 
Special care should be taken to ensure that the carburettor setting is never too low, 
as at low throttl e insufficient lubricant will be conveyed to the moving parts of the 
e ngine. With a two-stroke engine the carbure ttor setting should always be sufficient 
to provide adequate lubrication. 
Correct carburettor settings will help to ensure economic and trouble-free running of 
the engine. 

Adjusting the carburettor for special climatic conditions 

When using the engine at al titudes above 1000 metres (3280 ft.) , adjustments of the 
carburettor setting will be required . As the air density is reduced at high altitudes, 
the supply of gasoline to the ca rburettor should be restricted by changing the main je t. 

Starting 

On Tillotson diaphragm carburettors the choke is incorporated in the carburettor 
itself. 
The choke should be used to facilitate starting from cold. It should not be used for 
starting when the engine is warm and it should be partially or fully closed only for 
starting the cold e ngine. 
Whe n the choke is c losed, a higher vacuum is caused in the mixing chamber, so that a 
richer fuel / a ir mixture is obtained. Once the e ngine has started, the choke shou ld be 
slowly opened. 
The Tillotson diaphragm ca rburettor can function in any position and has two dia­
phragms (the HD-7 A type and the HD-13 A type have three diaphragms): a control 
diaphragm for proportion ing the fuel feed to the eng ine and a pump diaphragm 
(HD-7 A and HD-13 A have two pump diaphragms) for drawing the fu e l from the tank. 

Carburettor adjustment 

The Tillotson carburettor is the first carburettor used for SACHS e ngines which has ad­
justable jets. If engine troubles occur and the jets have to be readjusted, the following 
points should be noted: 
1. To adjust the carburettor correctly for maximum output (full load), the eng ine 

shou ld be thoroughly warmed up. 
2. With adj ustable jets, care should be taken not to use too lean a fuel /air mixture 

(see also page 41 ). 
3. The adjusti ng screws for the jets must never be screwed too tightly to the right 

(i . e. closed) in the je t seat, as this will deform the seat. 
4. The ma in jet is marked "H" and the id ling jet is marked " L" on the carbure ttor 

housing. 
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Tillotson diaphragm carburettor 

Fi>J. 48 

1 Hose nipple 
2 Fuel pump body 
3 Fuel pump diaphragm 
3 A Inlet valve on pump 

d iaphragm 
3 B Outlet valve on pump 

diaphragm 
4 Fuel pump gasket 
5 Diaphragm housing gasket 
6 Control chamber 
7 Adjusting screw for idling jet 
8 Impulse passage 
9 Idling jet orif ice 

30 

l OA Idling outlet passage 
10 B By-pass passage 
11 Butterfly valve 
12 Main jet orifice 
13 Carburellor hous ing 
14 Throat of ca rburettor (venturi) 
15 Main fuel outlet 
16 Choke 
17 Fuel passage from pump 

to control chamber 
18 Inlet needle and seat 
18 A Copper seal 
19 Adjusting screw lor main jet 

F&S I. lO l!:ol 

20 
21 

In let compress ion spring 
In let control lever 

22 Pivot p in 
23 Vent ho le 
24 Diaphragm housing 
25 Diaphragm 
26 Air chamber 
27 Filter gasket 
28 Fuel strainer 
29 Filter housing screw 
30 Fuel chamber 
31 
32 

Pulsation chamber 
Fuel fi lter housing 
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Initial adjustment 

Jet adjustment should fi rst be done w hen the engine is cold. Proceed as fo llows: Close 
both jets and open the adjusti ng screw of the main jet and the adjusting screw of the 
id li ng jet again to the values given in the ca rburettor chart (see technical data). Turn 
the idl ing adjustment screw so far back that it is no longer in contact with the butterfly 
valve lever ; then turn the screw in again about one whole turn, so that the butterfly 
valve is slightly open. 
Now sta rt the eng ine and allow it to warm up (open the choke as soon a s the engine 
starts up). 
Fino I adjustment: see section "Test-running the engine" . 

Maintenance of the carburettor 

At certain intervals every ca rbu rettor must be disassembled, cleaned and overhauled. 
All exterior d irt should be cleaned off with ga·soline before disassembly. The holes, 
ducts, passages and jets must not be cleaned wi th hard objects (e. g. wire or dr il l), 
but should only be rinsed with gasoline and cleaned with compressed air (remove 
diaphragms before blowing through) . Before assembly, check that a ll carburettor 
components (especially jet seats and diaphragms) are in proper working order. 
Checking and cleaning the fuel filter in good time helps to achieve satisfactory func­
tioning of the carburettor and longer engi ne service life. 

Special maintenance instructions 

1. If pump fail ure occurs, always check (before removing the pump diaphragm) the 
impulse pipeline for leakage and blockage. 

2. When fittin g the inlet control lever and the compression spring (see ill ustration), 
take ca re that both ends of the spring are bedded in the spring seats. 

3. The compression spring must not be stretched, as the spring pressure is a ccurate ly 
adjusted to the carburettor. 

4. The inlet control lever is cor-
rectly inserted when it is at the 
sa me level a s the bottom of """"" 
the diaphragm chamber (see 
arrows o n illustration). 

5. The inlet needl e should close 
just when the inlet control le­
ver is flush with the bottom of 
the chamber. If not, the lever 
should be adjusted by bend­
ing it a little (on the inlet 
needle side). 

6. W hen assemb ling the carbu­
rettor, make sure that main 
diaphragm, gasket and cast­
ing of the housi ng are care­
fully inserted into the east-on 
centering pins ; simila rly, the 
gasket, fuel diaphragm and Fig. 49 
fuel pump body are adjusted 
by means of the sa me ki nd of 
centering pins. 
The gaskets at both dia­
phragms are in each case po­
si tioned on that side of the 
diaphragm which faces the 
carburettor housing. 
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Decarbonizing the exhaust muffler, cylinder and cylinder head 

When dealing with complaints and repairs, the following should be borne in mind: 
In every engine a proportion of the lubrication oil is burnt and forms carbon wh ich, 
in a two-stroke engine, is deposited chiefly on the piston crown, in the transfer port of 
the cylinder a nd in the exhaust muffler. The carbon should be removed after every 
200 running hours, at the latest when the engine perfo rmance drops or when, even 
with correct carburettor setti ng, the eng ine tends to four-stroke. 

Fig. 50 

Exhaust muffler 
Fig. 50 

The exhaust muffler cannot be 
dismantled for cleaning. 
Carbon deposits may be burnt 
off by heat ing the muffler to red 
heat by means of a welding torch 
or in a forge f ire. 

I 
No mod if ications should be made to the exhaust muff ler, as any such alterations 
w ill be detrimenta l to performance, f uel consumptio n and will increase eng ine 
noise. Modifications of any kind to the exhaust muffler are in any case illega l 
and consti tute a punishable offence. 

Cylinder head 

Unscrew the cylinder head and remove the carbon deposits from the inside of the 
combustion chamber w ith a screwdriver. Take care not to da mage the surface of 
the chamber. 

Cylinde r ports 

Place piston at bottom dead center. 
Remove carbon deposits in exhaust port and t ransfer ports with a screwdriver. 
Carefully place piston at top dead center and remove loose carbon. 

Piston 

Carefu lly remove o nly the thicker ca rbon deposits (flakes) from the piston crown. 
Do not try to scrape the pisto n crown to a brig ht meta llic condition. 
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ASSEMBLING THE ENGINE 

Crankcase and crankshaft 

Fig. 51 

Before assembling, fill the groov­
es of the shaft sea ls with grease 
(Aivania 3). 

Note: 
When assembling crankcase ha l­
ves, have a look at the table on 
crankshaft bearings on page 15. 
On e ng ines equipped with 
grooved ball bearing on the 
magneto side, heat the inner 
race of the grooved ball bea ring 
and insert crankshaft into the 
crankcase half. 
Insert both dowel tubes a nd 
place gasket in position. 
Fit the p . t. o. crankcase half 
(heat up inner ring on engines 
equipped with grooved ball 
bea ri ng) and screw the two hal­
ves together by means of 4 hexa­
gon socket head screws M 8 x 35 
and 2 hexagon socket head 
screws M 8 x 60 (on SACHS SA 
340 C, 2 hexagon socket head 
screws M 8 x 65) and spring wa­
shers. 
Tightening torque 2.2 . .. 2.4 kpm 
(1 5.9 ... 17.4 ft. lb.). 
Screw magneto side crankcase 
ha lf to assembly jig with two 
hexagon head screws M 1 0 x 40. 
Screw in screwed nipple (1) and 
oil drain cock (2) w ith seal. 

Fig . 52 

After having screwed the cra nk­
case halves together, press in 
crankshaft oil sea ls on power 
takeoff and on mag neto side 
from outside until flush (see illus­
tration) . 

Fig. 52 
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Piston 

Note: 

In case there are pistons with square-profiled and L-profi led rings, fit the Iotte r into 
the upper recess (leg points upward). 
Heat piston to 70 ... 80 ° C (158 . .. 176 ° F) end fit it in position on the connecting rod by 
means of the fixing bolt. Arrow on piston crow n must point to the exhaust. 
Insert gudgeon pin - w ith the aid of withdrawal tool (3, Fig. 6) and insertion bush (2, 
Fig. 6), if necessary. 
Use slotted board (1, Fig. 6). 
Cover the crankcase, fit the two w ire circlips, making sure that they are correctly 
seated. 

Cylinder and cylinder head 

Scrape off th e projecting e nds of the gasket. 
Locate the cylinder fla nge gasket with the g raphited side facing the crankcase. 0 
Put piston on slotted wooden board (1, Fig. 6), lightly oil the cy linder and place it in 
posi tion over the pi ston, taking care not to rotate the cylinder, o therwise it might 
damage the piston rings. 
Remove slotted boa rd and secure cylinder wi th 4 nuts M 10. These nuts shou ld be 
tightened diagona lly, with a torq ue of 4.6 .. .4.8 kpm (33.3 ... 34.7 ft. lb .) for SW 14 
(14 mm across f la ts) a nd a torq ue of 2.0 .. . 2.2 kpm (14.7 ... 15.9 ft. lb.) for SW 17 (1 7 mm 
across flats). 
Fit the cylinder head (decompressor towards power takeoff s ide) and secure it with 
4 hexagon head bolts M 10 x 55 (in the case of the SACHS SA 340 C with 6 screws 
M 8 x 60). Tig hten bo lts diagona lly with a to rque o f 4.6 . . .4.8 kpm (33.3 ... 34.7 ft. lb.) for 
M 10 x 55 and w ith a torque of 2.2 .. . 2.6 kpm (15.9 ... 18.8 ft . lb.) fo rM 8 x 60. 

Armature base plate and labyrinth ring 

Insert Woodruff key into crankshaft. 
Pass the insulating tube with lead and the ignition lead (not in the case of 75 W 
eq uipment) through the holes in the crankcase. Place armature base plate (4, Fig. 5) 
in position so tha t the ma rks (3, Fig. 5) are lined up, and secure it wi th 3 filli ster head 
screws M 5 x 12 and washers. 
Torque 0.4 . . . 0.5 kpm (2.9 ... 3.6 ft. I b). 

Note: 

New armature base p lates have no timing mark and should be adj usted by means 
of the lo ngi tudinal s lots. 
Put socket with rubber cap (2, Fig. 5) on ign ition lead and screw it into the crankcase. 
Fit rubber sleeve (1 , Fig. 5) on the ignition lead. Hang sp ring into ignition lead (taking 
care that the spring gets in to contact with the core of the ignition lead) and insert into 
spark plug terminal. 
Insert labyrinth ring (5, Fig. 5) a nd secure it with 4 fi ll ister head screws M 5 x 4. 

Magneto flywheel 

O n equ ipme nts 12 V 40 W a nd 12 V 75 W , check f lyweight for ignition se tting and cam 
for free move ment and fi ll a nnu lar groove in cam bore with heat-resisting grease. 
Degrease the taper of the crankshaft and the magneto flywhee l (on eq uipments 12 V 
40 Wand 12 V 75 W take ca re of lubrica nt applied) . 
Fit o n magneto housi ng with screwed in flywheel, making sure that the Woodruff key 
engages accura tely with the groove in the flywhee l. 
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Note: 
Fig. 53 

The contact-breaker hub of mag­
neto flywheel with screwed in 
contact-brea'ker hub must be so 
positioned that the mark "L" on 
anti-clockwise rotating magneto 
flywheel and the mark "R" on 
clockwise rotating magneto fly­
wheel is lined up with the hole 
marked "RL" in the magneto 
housing. 

Fi g. 54 

Take care when fitting magneto 
flywheel on to keyway that the 
grooves marked "R" and " L" en­
gage correctly, i. e. use groove 
marked " L" for magneto fly­
wheel rotating anti-clockwise. 

Fig. 53 

Fig. 54 
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Fi!J. 55 

Ignition setting 
Fig. 55 

Ignition timing: 
6 V 36 W equipment 
4.0 .. .4.5 mm before TDC 
(0.15748 ... 0.1771 in.) 
12 V 40 or 75 W equipment 
Stopped engine: 
0.3 ... 0.5 mm before TDC 
(0.0118 ... 0.0197 i n.) 
0.2 .. . 0.4 mm before TDC 
(0.0079 ... 0.0157 in .) 
(SACHS SA 340 C) 
Running engine : 
4.1 ... 4.7 mm before TDC 
(0.1969 .. . 0.2205 in.) 

Contact-breaker gap: 
0.4 ± 0.05 mm 
(0.01575 ± 0.00196 in.) 

Pole shoe gap : 
6 V 36 W equipment 
16 ... 19 mm 
(0.62992 ... 0.74803 in .) 
12 V 40 W equipment 
Stopped engine: 32 ... 36 mm 
(1.2598 .. . 1.4173 in.) 
Running engine: 14 ... 18 mm 
(0.55.12 .. . 0.7087 in.) 
12 V 75 W equipment 
Stopped engine: 25 ... 29 mm 
(0.9843 .. . 1.1417 in.) 
Running engine: 7 ... 11 mm 
(0.2756 .. . 0.4331 in.) 

Gauge: 
Ignition timing gauge or depth 
gauge, 0.4 mm (0.016 in .), 
feeler gauge. 

The magneto flywheel is provided with two punched marks. 
"0" is in line with the mark on the housing when the piston is at top dead center. 
"M" indicates the firing position. ~ 

When fitting new ignition systems or systems without marks, the top dead center and \.J 
firing position should be determined with the aid of the ignition . timing gauge and 
suitably marked. 
It is advisable to check the ignition setting every time the engine is inspected, since the 
performance of the engine depends on this and trouble with the lights is not in­
frequently due to fau lty ignition setting. 
At the same time also check the spark gap of the sparking plug (0.5 mm) (0.020 in .). 
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Adjustment proc;edure for ignition setting : 

Magneto flywheel with ignition control 

Stopped engine: 

1. When com is in its hig hest position, adjust contact-breaker clearance (b, Fig . 56 or 
57) to 0.4 ± 0.05 mm (0.016 ± 0.002 in.). 

2. Turn the mag neto flywhee l in the reverse direction of rotation and determine the 
firing posi t ion w ith the a id of the ignition timing gouge. 

3. In this pos ition the contacts should now begin to open. If not, then the f ir ing time 
con be adjusted by turning the armature bose plate. This con be done by mea ns of 
the longitud inal slots. 

4. Turning the armature bose plate in reverse direction of rotation advances the 
ignition, a nd in the direction of rotation retards the ignition. 

5. When the sett ing is ad justed, screw the armature bose p late f i rmly into pos ition. 
6. If the ign ition sett ing is correct ly carri ed out, the pole shoe gop (a, Fig . 56) should 

measure between 32 ... 36 mm (1.2598 ... 1.4173 in .), and the po le shoe gop (a, Fig. 57) 
between 25 ... 29 mm (0.9843 .. . 1.141 7 in .). 

Magneto flywheel with screwed on contact brea ker hub 

1. When com is in its highest position, adjust contact-breaker clearance (b, Fig . 56) to 
0.4 ± 0.05 mm (0.016 ± 0.002 in.). 

2. Tu rn the magneto f lywheel in th e reverse direction of rotation until the mark (M) 
on the magneto flywheel is in l ine with the mark on the housing. 

3. Rotate armature bose p late unti l gop between pole shoe and armature core (a, Fig. 
56) is adjusted to 16 ... 19 mm (0.62992 ... 0.74803 in.). 

4. When the setting is adjusted, screw the armature bose p late firmly into position. 
5. In this position the contacts should begin to open. If not, the firing time con be 

adjusted by turn ing the contact-breaker hub (Fig. 53). This con be done by means 
of the longitud inal slots. 

6. Turn ing the contact-brea ker hub in the opposite di rection of rotation retards the 
ignition, and in the direction of rotation advances the ignition. 
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FiR. 56 

6 V 36 W equipment 
(with 4 magnetos) 
12 V 40 W equipment 

Fis:J . 57 F& S4071 :21 

12 V 75 W equ ipment 
(wi th external ignition coil) 

Should the pole shoe gap be incorrect, it can be corrected by slightly adjusti ng the 
b reaker co ntacts in the range o f 0.4 ± 0.05 mm (0.016 ± 0.002 in.). 

Fig. 58 
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Fan housing and cover 
FiR. 58 

Insert the two dowel tubes into 
the fan housing (4) , place it in 
posit ion and screw it tight with 
2 nuts M 8, 2 nuts M 6 a nd spring 
washers. 

Note: 
Fit also cover f langes for e lectric 
sta rte r con nection, if provided. 
Connect leads to screw terminal 
(5) as follows: 
Connect lighting lead (ye llow) to 
te rminal1 and 2. 
Connect sho rt-circuiting lead 
(black) f rom short-circuiting but­
ton (2) and fro m dynamo mag­
neto to termina l 3. 

Note: 
With the 12 V 75 W equipment, 
connect primary lead (blue) fro m 
dynamo magne to a nd short-cir­
cuiting lead from sho rt-ci rcuiting 
button to te rmina l 3. 
Connect ea rth wire (brown} in 
ca se of left-hand carburettor 
fro m supporting nipple to termi­
nal 4, in case of rig ht-hand car­
bure ttor fro m cover cap to termi­
na l 4. 
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Fig. 59 

Connect leads to terminal block 
(5) as shown in the illustration. 
Connect earth wire (brown) from 
angle support of Bowden cable 
to terminal 1. 
Connect short-circuiting lead 
(black) from dynamo magneto to 
terminal 2 and to short-circui ting 
button (2). 
Connect lighting lead (yellow) to 
terminals 3 and 4. 

Fig. 60 

On engines without terminal 
block, pass short-circuiting lead 
through rubber grommet (u) and 
hole in fan housing and screw 
the fan housing tightly into 
place. 
Make sure that short-circui t ing 
lead is correctly fitted. If the lead 
is too long, there is a risk that it 
will rub against the fan or touch 
the cylinder. 
Fit short-circuiting lead to insu­
lator. Insert short-circuiting but­
ton and place rubber cap in po­
sition . 

Fig . 59 

Fig. 60 

Secure cover (1, Fig. 59), ignition lead with rubber sleeve (1, Fig. 5) and fixing clip 
(3, Fig. 59) and earth lead (brown, in case of right-ha nd carburettor) with 3 fillister 
head screws M 6 x 10 and spring wa shers. 

Fan, starter hub, recoil starter 

Place fan with gasket in position and secure it with 4 nuts M 6 and spring washers. 
Torque 0.5 . .. 0.6 kpm (3.6 .. .4.3 ft. lb.). 
Place the cover plate (3, Fig. 2) in position. 
Insert two bearing rollers 4 dia. x 8 mm into magneto flywhee l. 

Note: 

On engines with Fairbanks recoil starte r fit bearing roller 4 dia. x 8 mm (0.032 in.) and 
cylindrical pin 4 d ia. x 11 .5 mm (0.4527 in.). For recoil starter with friction jaws insert 
two beari ng rollers 4 dia. x 8 mm. 
Fit starter hub (1, Fig. 2), insert washer a nd retaining plate. 
Place retai ning lever (2, Fig . 2) in position and secure starter hub with hexagon nut 
(with collar) M 14 x 1.5. 
Torq ue 9.0 ... 9.5 kpm (65.1 . . . 68.7 ft. lb.) . 
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Note: 

For Fairbanks recoil starter, place starter hub with washer and retaining plate 1n 
position, hold it with strap spanner and secure it with nut M 14 x 1.5. 
Torque 5.4 .. . 6.0 kpm (39.1 ... 43.4 ft. lb.). 
For recoil starter with friction jaws, place starter hub and washer in position, hold it 
with pin spanner (repa ir tool no. 7) and secu re it with collar nut M 14 x 1.5. 
Torque 5.4 .. . 6.0 kpm (39.1 . .. 43.4 ft. lb.). 
Secure recoil starter with 6 nuts M 6 and spring washers. 

Electric starter, carburettor and intake silencer 

Screw on electric starter. 
Screw on ine rtia-pinion type starter with 2 nuts M 8 and spring washers. 
Screw on solenoid-controlled starter with 2 nuts M 8 and spring washers. Screw 
additional supporting plate on to crankcase p. t. o. side with two hexagon head 
screws M 8 x 20 and washers. 
Connect impulse pipe (4, Fig. 1) to connection on crankcase. 
Place on both insulating bushes, insulating flange, carburettor (fit impulse p ipe to 
connection on carbu rettor) and both fibre washers (hard cloth s ide towards carbu­
rettor) and screw carburettor fi rm ly into p lace with 2 self- locking nuts M 6. 

Note: 

On SACHS SA 280 A there is an intake stack between corburettor and cylinder. 
Secure cover plate (2, Fig. 1) and adapter flange with 3 cylindrical screws 1/4' x 15 and 
spring washers to carburettor and secure intake silencer (1, Fig. 1}. 
On e ngine s with intake s il encer (Fig. 302, page 53}, secure cover plate and intake 
manifold with 2 cylindrical screws 1/4 ' x 55 and 1 cylindrical 1/4 ' x 30 and spring 
wash e rs to carburettor. Secure intake silence r with 2 hexagon screws M 6 x 15 and 
spring washe rs to fan housing . 

Exhaust muffler 

Screw on exhaust muffler or manifold and bracket respectively. 
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TEST-RUNNING AND RUNNING-IN THE ENGINE 

Test-running 

Start the engine and let it warm up (open the choke os soon as the engine starts up). 

Final adjustment 

Adjust the desired idling speed of the engine by means of the idling adjustment screw. 
Then slowly vary the setting of the adjusting screw of the idling jet so that the engine 
speed increases smoothly when the throttle is opened. The main jet is correctly ad­
justed when the engine gives satisfactory two-stroke operation under load and only 
slight fumes are discharged from the exhaust (HL 242 A with fixed main jet). If there 
is excessive exhaust smoke under load, turn main jet adjusting screw clockwise 
(closing) until smoking stops and engine runs satisfactorily. 
If the idling speed fluctuates too much or is too high, turn the idling jet adjusting screw 
anti-clockwise (to open the jet) until the engine runs smoothly at lower speed w ithout 
beginning to discharge more smoke f rom the exhaust. 

Running-in period 

Even the finely machined surfaces of pistons and cylinders are not so smooth as the 
surfaces of parts wh ich have been slid ing against one another for some ti me. For 
this reason every piston requires to be run in during the initial period of operation. 
This does not call for any special precautions, however, but simply mea ns that the 
engine should not be required to give its maximum output during the first 20 ... 30 
running hours. 

No special gasoline/ oil mixture is required during the running-in period, and conse­
quently there is no need to add any special oils. 
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ENGINE WITH BOSCH SOLENOID-CONTROLLED 
STARTER (Type DO) 

Fig. 61 

To remove starter, unscrew 2 o 
nuts (3) M 8 with spring washers 
and two screws (1) M 8 x 20 with 
washers. 

Fig . 61 

The pinion of the solenoid-contro ll ed starter (Fig . 61) slides on a coarse thread on the 
a rmature shaft and is first pressed up against the gear rim by means of a shift lever 
until it engages with it. The lever is electro-magnetically operated. Shortly after 
engagement of the pinion, the switch mounted on the starter automatically closes 
- on mechanically operated starters by means of the engaging lever - the armature 
revolves and the pinion screws itself furth er forward on the coarse thread unti l it is 
fully engaged. Even if looth on tooth engageme nt occurs, the switch will close, a s 
the spring is spring-connected to the g uide ring and the lever is therefore not 
hindered in its move ment; when starti ng, the armature turns the pinion until it can 
engage. As soon as the pinion runs up against its counte rpart, firm contact is estab­
lished between it and the armature, and the e ng ine is be ing started. 
If, after starting, the e ngine begins to overtake the sta rter, the pinion is uncoup led 
from the armature shaft by an overrunn ing roller clutch, but remains engaged with 
the gear rim until the engag ing lever is returned to its initial position by a return 
spnng. 
To e nable the sta rte r to come to rest as soon as possible after being switched off, and 
to e nable a new sta rt to be made shortly afte rwards, an armature b rake is installed 
on the commutator bearing of the sta rter. 
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ENGINE WITH BOSCH INERTIA-PINION TYPE 
STARTER (Type DG) 

Fig. 62 

To remove starter, unscrew 2 nuts 
(3) M 8 with spring washers. 

Fig. 62 

The pinion of the inertia-pin ion type starter (Fig. 62) s lides on a coarse thread on the 
armature shaft. In rest position the gear is held back by spring tension and the pinion 
is not engaged. When the starter is operated, the acceleration of the starter and the 
inertia of the pinion result in a force which causes the pinion to run along the shaft 
and engage with the gear rim. When the pinion has reached the stop on the armature 
shaft the drive becomes positive and the engine is turned by the starter. 
If, after starting, the e ng ine begins to overtake the starte r, the pinion is uncoupl ed 
from the armature shaft by an overrunning roller clutch and is spun back by spring 
pressure into rest position. 

Note: 
On subsequent installation of an inertia-pinion type starter, on ly the magneto housing 
wi th steel rim (F & S Part No. 1471 007 000) can be used . 
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Operation, maintenance and lubrication of electric starters 

Operating instructions 

Do not leave the starte r switched on longer than 10 seconds without interruption . 
Before sw itching on agai n, wait 1 minute to allow the starter to coo l and the battery 
to recover. If there is a grating of teeth, switch off starter immediately and repeat 
starting attempt. Let go the starter as soon as the engine runs under its own power. 
Should the system not be provided with a starter safety device, never switch on the 
starter until the engine or the p inion have come to rest, as otherwise damage will be 
caused to pinion and gear rim. 
If the engine does not start after some starting attempts, further starting attempts will 
serve no purpose and will on ly lead to exhaustion of the battery. The fault should be 
soug ht and remedied (check the fue l supply in particular). 

Maintenance 
Danger of short circuits arises when work is carried out on the electr ical components 
of the built-in starter. It is therefore strongly recommended, before carrying out such 

0 work, that the earth lead be disconnected from the battery. Do not place tools on the 
battery! 

Carbon brushes 

The condition of the carbon brushes should be checked period ica lly. After removing 
the retaining strap (2, Fig. 61) of the sliding gear starter or screwing off the cap (1, 
Fig. 62) and taking out the fuse, the compensating washers and the cap (2, Fig . 62) o f 
the inertia pinion type starter, the spring whi ch presses the releva nt carbon brush on 
to the commutator should be raised, preferably with a hook (take care not to bend 
spring to one side and not to raise it longer than necessary). Now check that the ca r­
bon brushes can easily be moved in their guides in the brush holder. 
The carbon brushes and brush holders must be kept free of dust, oil and grease. If 
these parts are dirty or jam, they shou ld be cleaned w ith a cl ean gasoline-damped 
rag (not wi th waste w ool, as this easily sh eds fibres) and we ll dried . 
Do not sandpaper, fi le or use knives on th e bright ground surface of the carbon 
brushes. Blow out the brush ho lders well. If a carbon brush is broken, unsoldered or 
so worn that the spring or th e so ldered-in stra nd in the brush is in danger of striking 
against the brush holder, then it should be rep laced. (Use only BOSCH carbon 
brushes.) When fitting the carbon brushes, care shou ld be ta ken that the spring does 
not str ike against the brush. 
When fitting the cover strap (2, Fig. 61) of the sl iding pinion starter, care should be 
taken to ensure that the locki ng clasp li es on th e middle of a web; the sea ling strip 
glued into the strap should closely fit everywhere. 
When fitting the cap (2, Fig. 62) of th e inertia pi nion type sta rter, care should be taken 
to ensure that the armature shaft is seated correctly in the housing and that the carbon 
brush es are in close contact with the commutator. Fit compensating washers and fuse 
a nd screw o n cap (1, Fig. 62). 
The carbon brushes should at a l l events be renew ed when the eng ine is g iven a gene­
ra l overhau l. 

Commutator 

The commutator shou ld have an even, grey-b lack surface, and must be free of dust, 
oi l and grease. Soi led commutators should be clea ned with a clean gasoline-damped 
rag (not w ith waste woo l) and we ll d ried. Commutators which have become scored 
and eccentri c must be re-turn ed in a suitably equipped workshop. By no mea ns should 
a commutato r be worked o n w ith sa ndpaper or a fi le. 

Lubrication 

Both bea r ings of the sta rter are provided with a self-lubricati ng bearing (Campo­
bush) . These bearings must not be greased o r treated with grease-dissolving cleaners. 
To increase their service life, th e pinion and the gear rim should be clea ned period i­
ca lly w ith a brush dipped in gasoline and then re-greosed (graph ite grease, e. g. 
BOSCH Ft 1 v 13). If necessary, remove bur rs from gear rim and p inio n. 
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Starter faults 

When fau lts arise it should be borne in mind that their cause need not necessarily lie 
with the starter itself, nor in the poor electrical connection of the vehicle earthing 
points, but also in the fuel supply. The following remedial hints are limited to the 
a ctua l sta rter system. 

A. When the ignition is switched on, 
the armature shaft does not rotate, 
or only slowly: 

l . Battery exhausted . 
2. Battery defective. 
3. Battery terminals loose, oxidized, 

ea rth connection poor. 
4. Starter brushes or terminals have 

ground contact. 
5. Carbon brushes of the sta rter do not 

lie on the commutator, are jammed 
in their guides, are worn, broken, 
oil-smeared or soiled. 

6. Starter switch damaged {parts loose, 
so that switch is not on, burnt out) . 

7. Magnetic switch of starter damaged 
(only with solenoid-controlled 
sta rter). 

8. Loss of current in leads too great, 
leads damaged, lead connectio ns 
loose. 

B. Armature rotates, but pinion does 
not engage: 

l . Pinion soiled. 
2. Burr on pi nion or gear rim. 

C. When the ignition is switched on, 
the starter armature rotates until 
the pinion connects, then stops: 

l. Battery insufficiently cha rged. 
2. Pressure of carbon brushes 

insufficient. 
3. Magnetic switch of starter (only 

wi th solenoid-controlled starter) not 
in o rder. 

4. Loss of current in leads too great. 

D. Starter keeps running after switch 
is released: 

l . Starter switch does not switch off or 
magnetic switch (on ly with soleno id­
contro lled starter) sticks. 

E. Pinion does not disengage after 
engine starts : 

l . Pinion or flywheel loathing badly 
soi led or da maged; return spring 
weak or broke n. 
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INSTRUCTIONS AND WIRING DIAGRAM 
FOR DYNAMO MAGNETO 6 V 36 W 
(without center point wiring) 

The dynamo magneto generates alternating current w ith a l ighting power of 36 W 
at 6 V. 
The bulbs should be so selected that the total load of the dynamo magneto is 36 Watt, 
as otherwise the bulbs may fuse. 
Care should be taken to ensure a good earth connection from the engine v ia the 
chassis to the lamps. 

Fi~ . 63 

Aa = Load (6 V 36 W) 

Bs = Short-circuiting sw itch 

Ba = Light switch 
C Dynamo magneto 
C2 Dynamo a rmature 
C6 Ignition armature 
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( ,. = Spark pl ug 

C16 = Terminal carrier 

Cn = Li g ht ing lead (ye ll ow) 

Ca = Ad d itional ea rth lead (brown) 
(, = Short-circuiting lead (b lack) 

~ &S ~05£. : 251 3 
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INSTRUCTIONS AND WIRING DIAGRAM 
FOR DYNAMO MAGNETO 12 V 40 W 

The dynamo magneto generates alternating current with a lighting power of 40 Watt 
at 12 Volt. 
Only one of the yellow lighting leods should be connected up (see wiring diagram). 
The second yellow lighting lead remains blind and may be used later for connecting 
up a rectifier to charge a battery. 
The bulbs should be so selected that the total load of the dynamo magneto is 
40 Watt, as otherwise the bulbs may fuse. 
Care should be taken to ensure a good earth connection from the engine via the 
chassis to the lamps. 

Fig. 64 

As = Load (12 V 40 W) 
Bs = Short-circu i ting switch 
Bs = Light switch 
C = Dynamo magneto 
C2 = Dynamo a rma tu re 
C6 = Ignition armature 

(, = Spark ing plug 
Cu = Terminal carrier 
Cn = Lighting lead (yellow) 
(,. = Addit ional earth lead (brown) 
(, = Short-circu iting lead (block) 
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INSTRUCTIONS AND WIRING DIAGRAM 
FOR DYNAMO MAGNETO 12 V 75 W 

The dynamo magneto generates alternating current wi th o lighting power of 75 Watt 
ot 12 Volt. 
Only one of the yellow leads should be connected up (see wi ring diagram). 
The second yellow lighting lead remains blind and may be used later for connecting 
up o rectifier to charge o battery. 
The bulbs should be so selected that the total load of the dyna mo magneto is 50 Watt. 
For reaching the 75 Watt o resistance of 25 Watt must be added. 
Core should be token to ensure o good earth connection from the engine v ia the 
chassis to the lamps. 
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FiQ. 65 
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Ao = Load (12 V 50 W) 
A• = Resistance (12 V 25 W ) 
B, = Ignition light switch 

C = Dynamo magneto 
C2 = Dynamo arma tu re 

(, = Ignition armature 

Switching positions: 

c. = Ignition coi l (lying outside) 
(, = Sparking plug 
( 16 = Terminal carr ier 
(, = Lighting lead (yellow) 
c,. = Additional earth lead (brown) 
(,. = Short-circui ting lead (black) 

0 = Off (Ignition short-ci rcuited) 

= Night operation 
II = Day operation 
Ill = Intended for stor tinQ 

F ts t.. ~ 7 , ' 1.612 
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INSTRUCTIONS AND WIRING DIAGRAM 
FOR DYNAMO MAGNETO 12 V 40 W AND BOSCH 
SOLENOID-CONTROLLED STARTER (Type DD) 

The dynamo magneTo generares alTernaTing current with a lighting power of 40 Watt 
at 12 Volt. 
The two yellow lighting leads are to be connected up to the rectifier for charging a 
12 Volt 38 (or 32) Ah battery for lighting and for operating the electric starter (see 
wiring diagram). 
The bu lbs should be so selected that they give a total load of 40 Watt. 
Care should be taken to ensure proper wire cross sections for starter operation and 
a good earth connection beiween battery, chassis and lamps. 

FiR. 66 

A, = Load (12 V 40 W) 
B, = Light switch 
B,, = Sta rte r switch 
C = Dynamo magneto 
C2 = Dyna mo armature 
(, = Ignition armature 
Co = Sparking p lug 
( , = 13attery 

Switching positions: 0 
I 
II 

(,, = Termina l carrier 
Cn = Lighting lead (yel low) 
Cu = Additiona l earth lead (brown) 
(,. = Short-circuiting lead (black) 

E = Eleclric starler 
G = Reclifier 
S = Fuse (4 Amps) 

= Off (Ignition sho rt-circuited) 
= Start (by means of starter swilch) 
= LiRhts 
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INSTRUCTIONS AND WIRING DIAGRAM 
FOR DYNAMO MAGNETO 12 V 75 W AND BOSCH 
SOLENOID-CONTROLLED STARTER (Type DD) 

The dynamo magneto generates alternating current with a lighting power of 75 Watt 
at 12 Volt. 
The two yellow lighting leads are to be connected up to the rectifier for charg ing a 
12 Volt 38 (or 32) Ah battery for lighting and for operating the electric starter (see 
wiring diagram) . 
During day operation, because of overcharging the battery, only one ci rcuit is 
connected up, during night operation both circuits are connected up. 
The bulbs should be so selected that they give a total load of 50 Watt. 
Care should be taken to ensure proper wire cross sections for starte r operation and 
a g ood earth connection between battery, chassis and lamps. 
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16 ... 

Cn Lighting lead (ye ll ow) 
c, Additiona l e arth lead (brawn) 
c.. Short-c ircuiting lead (black) 
C" Ign ition lead (blue) 

Ao = Lood (12 V 50 W) 
B, = Ignition light switch 
C = Dyna mo magne to 
C2 = Dynamo a rma ture 
( , = Ign ition armature 
c, = Igni tion co il (lying o uts ide) 
c, = Spa rking p lug 
C, = Battery 

E = Electric starter 
G = Rectifie r 

Cu = Terminal ca rri er 

Switching positions: 

50 

S = Fuse (4 Amps) 

0 = Off (Ignition s hort-circuite d) 
I = Nig ht operation 
II = Day operation 
Ill = Start (e lect ric) 

f" &S/.051. :95 
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INSTRUCTIONS AND WIRING DIAGRAM 
FOR DYNAMO MAGNETO 12 V 75 W AND BOSCH 
INERTIA PINION TYPE STARTER (Type DG) 
The dynamo magneto generates alternating current w ith a l ighting power of 75 Watt 
at 12 Volt. 
The two yellow lighting leads are to be connected up to the rectifier for charging a 
12 Volt 38 (or 32) Ah battery for lighting and for operating the electric starter (see 
wiring diag ram). 
During day operation, because of overcharging the battery, only one circuit is 
connected up, during night operation both circuits are connected up. 
The bulbs should be so selected that they give a total load of 50 Watt. 
Care should be taken to ensure proper wire cross sections for starter operation and 
a good ea rth connection betw een battery, chassis and lamps. 

, ---------, 
I 

I 
i 
I 

I 
I 

I 
I 

Fig. 68 

Aa = Load (12 V 50 W) 
B., = lgnilion light switch 
C = Dynamo magneto 
C2 = Dynamo armatu re 
C6 = Ign ition armature 

(primary) 
(, = Ign i tion co i l 

(lying outside) 
(, = Sparking p lug E 
(, = Battery 
C16 = Terminal carr ier 
Cn = Lighting lead (ye llow) 
(,. = Add itiona l earth lead (brown) 
Ca = Short-circuiting leod (block) 
(, = Ignition lead (blue) 

= Electric starter 
E, = Starter relay 
G = Recti fier 
S = Fuse (4 Amps) 

t & S 1.071: 1..SI'J 

Switching positions : 

0 = Off (Ignition sho rt -circuited) 
I = Night operation 
II = Day operation 
Il l = Start (e lectr ic) 
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LAYING-UP THE ENGINE 

If the engine is not used foro fairly long time (e. g. in summer), there is a danger of 
rusting. In such cases the following precautions should be taken to protect the engine: 

1. Mix the fuel w ith a running-in and anti-corrosion oil in 25 : 1 proportion and run 
the engine on this mixture for a short time. Use oils with a viscosity grade SAE 30 
os supplied by leading oil compan ies (e . g. ENSIS Oil 30 available from SHELL). 
After the last run before laying-up, the e ngine should be stopped at fu ll operati ng 
speed by means of the short-circu iting button, while the choke on the carbu rettor 
should be kept c losed. When the e ngine has stopped, c lose the fuel tap. These 
precautions will adequately protect the crankshaft, connecting rod and main bear­
ings against corros ion. 

2. To protect the cylinder a nd the piston, place the p iston at top dead center, unscrew 
the sparki ng plug and pour 3 .. . 5 cc (0.106 ... 0.1 76 fl. oz.) of anti-corrosion oil 
through the sparking plug hole. Then iurn the 0ngine 15 . .. 20 times by means of the 
starter and screw in the spark plug. 

3. To protect the engi ne externally, it is recommended ihat anti-corrosion oils be used 
as supplied by the leadi ng oil companies; 

for example : 

Anticorit MR 5 supplied by Messrs. FUCHS, 6800 MANNHEIM, GERMANY 
Lubrication Oil MIL-L-644 B supplied by MOBI L O IL 
Shell ENSIS Fluid 260 supplied by SHELL 
RUST BAN 395 suppl ied by ESSO 

If the engine is la id up for more than six months with fue l in the tank, separatio n of 
the gasoline and oil in the fuel mixture may occur. In such cases we strongly recom­
mend mixing the two constituents anew by stirring, or that they be replaced. 
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LUBRICATION AND MAINTENANCE CHART 

Maintenance or 
lubrication point 

301 

302 

Lubricant, maintenance operations 

Intake silencer 
Remove intake silencer, clean in gasoline and 
blow out with compressed air. 

Inta ke silencer 
Remove intake silencer with manifold and pull it 
out of the in take a d aptor. 
Clea n intake sil encer and man ifold in gasoline 
and b low aut with compressed air. 

Spark plug 
A provisiona l c lean ing of the spark plug from 
carbon residue can be made an the insulator 
foo t between the electrodes. An efficient cleaning 
can o nly be achieved by means of a sandblast 
un i t. 

Functional check 
Unscrew spark plug, fit spark p lug terminal, put 
spark plug thread in ground contact (cyl inder 
head) and operate starter. If the spark p lug is in 
good order, a strong spark must f lash across the 

Mainte nance 
time schedule 

X 

IX 

I 

I 

X 

I 
I 

electrodes. Gap between electrodes 0.5 mm 
(0.020 in.), see arrow. __ L ___ _ 

Carburettor 

Ignition system 

Engine and exhaust muffler 

Recoil starter 

Pinion on sliding pinion starte r, 
pinion on iner.tia-pinion 
type starter and toothed rim 
on magneto flywheel ·----

Cylinder, connecting rod 
bearings, crankshaft 
bearings 

Clean and adjust. 

Check a nd , if nece ssary, ad just conta ct-breake r. 

Apply BOSCH Ft 1 v 4 special grea se to felt 
lubricator for contact-breoker..::.cc..a _m..:.. ____ _ 

Decarbonize (see page 32). ____ _ 

Smear coi l spring w ith Aero-SHELL-Grease 14. 
Fill the 4 oil grooves in the pulley with the same 
lubrica nt. Lubricate starter cord and pawls lightly 
w ith SAE 10 o il . 

Clean w ith gaso line a nd lubricate w ith graphite 
grease (e. g. BO SCH specia l grea se Ft 1 v 13). 

By two-stroke m ixtu re, i. e . commercia l HD gra­
des SAE 40 or 50 of lead ing oil companies {which 
correspond to the API classification MS and 
M IL-L 2104 A) with commercial brands of gaso­
line mixed at a ratio of 1 , 25. Or use SACHS 
Special Motor Oil (F & S Part No. 0263 005 100) 
which is ava il able in cans. 
For SACHS engines SA 340 C, use only' 

SACHS Motor Sport Oil (F & S Part No. 
0263 013 000) or SPECIAL FORMULA SAE 30-
W 50 or BARDAHL VBA SAE 40. 

X 
lXI 

X 

X 

I 
'X 
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TIGHTENING TORQUES FOR BOLTS AND NUTS 

Bolts 

F & S-No. _lo~ Used on 
I 

Dimension I Tightening torque 

---- - ----- -

0940 099 001 4 Contact-breaker hub M 5x 6 0.6 ... 0.8 kpm 
(4.3 ... 5.8 ft. lb.) 

0940120 200 4 Magneto ring in M 6 X 10 0.9 . . . 1.1 kpm 
magneto housing (6.5 .. . 8.0 ft. lb.) 

1940 039 000 4 Crankcase M 8 X 35 2.2 ... 2.4 kpm 
(15.9 . . . 17.4 ft. lb.) 

1440 044 001 2 Crankcase M 8 X 60 2.2 ... 2.6 kpm 
(15.9 .. . 18.8 ft. lb.) 

0 
1440 056 001 2 Crankcase 2.2 .. . 2.6 kpm 

(only SA 340 C) M 8 X 65 {15.9 ... 18.8 ft. lb.) 
0940 056 000 4 Cylinder head M 10 X 55 4.6 . . . 4.8 kpm 

(33.3 .. . 34.7 ft. lb.) 
1440 038 001 6 Cylinder head 2.2 ... 2.6 kpm 

(only SA 340 C) M 8 X 60 {15.9 ... 18.8 ft. lb.) 
0240 056 001 3 Armature base plate M 5 X 12 0.4 . . . 0.5 kpm 

(2.9 ... 3.6 ft. lb.) 

Nuts 

F & S-No. I Qty. l Used an 
I 
Dimensi:l~ightening torque 

- --

1942 001 000 4 Cylinde r M 10 (14mm 4.6 .. . 4.8 kpm 
across flats) (33.3 ... 34.7 ft. lb.) 0 

0242 009 000 4 Cylinder M10 (17mm 2.0 .. . 2.2 kpm 
(only SA 340 C) across flats) (14.4 .. . 15.9 ft. lb.) 

0316 057 002 4 Fan M 6 0.5 ... 0.6 kpm 
(3.6 .. . 4.3 ft. lb.) 

1442 007 000 1 Crankshaft, magneto side 
(recoil starter with friction 5.4 ... 6.0 kpm 
jaws) M 14 X 1.5 (39.1 .. .43.1 ft. lb.) 

l442 001101 1 Crankshaft, magne to side 5.4 . . . 6.0 kp m 
(Fairbanks recoil starter) M 14 X 1.5 (39.1 .. .43.1 ft. lb.) 

1442 005 001 1 Crankshaft, magneto side 9.0 .. . 9.5 kpm 
(recoil starter with pawls) M 14 x 1.5 {65.1 ... 68.7 ft . lb.) 
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REPAIR DIMENSIONS 

SACHS SA 280 A and SA 280 
_, 

Cylinder assy. No. I standa rd 1487 005 120 1st rebore 1487 005 121 2nd rebore 1487 005 122 
I 

3rd rebore 1487 005 123 I 
mm ins. mm ins. I mm ins. I mm + 0.039 ins. + 0.00153 d ia . whi te 71 + 0.039 2 795 + 0.00153 71 5 + 0.039 2 814 + 0.00153 72 + 0.039 2 834 + 0.00153 + 0.033 . + 0.001 29 . + 0.033 . + 0.00129 i + 0.033 . + 0.00129 72.5 + 0.033 2.853 + 0.00129 

Cylinder ---

dia. red 71 + 0.033 
+ 0.020 

2.795 + 0.00129 
+ 0.00078 

71 5 + 0.033 2.814 + 0.00129 
. + 0.020 + 0.00078 

72 + 0.033 
+ 0.020 

2.834 + 0.00129 
+ 0.00078 

72.5 + 0.033 2.853 + 0.00129 
+ 0.020 + 0.00078 

Piston assy. No. 1486 029 015 1486 029 016 1486 029 017 1486 029 01 8 
I -- - ·-

Punched l d ia. white 
in measure d io. red 71 71 .5 72 72.5 

- - -- I 

Piston ring No. 1415 001 005 1415 001 006 1415 001 007 1415 001 008 
-- -- -----

Piston pin No . 0916 011 000 
---- -

Connecting rod 0932 059 005 bush No. 
Bore 18 mm + 0·020 0 70866 in + 0·00078 

- 0.030 . . - 0.00118 
18 + 0.050 0 70866 . + 0.001 96 ream to mm + 0.030 . 1n. + 0.00118 

- - ----- ----- - ------ -- - ----

The cy li nders ond pistons o re sorted into two tole rance groups ( + and -) a nd corresponding ly ma rked white or red. 
Core must be to ken lo ensure lhol only cyli nders and pistons ore assembled wh ich bear idenlico l color markings. 



til a-. 
SACHS SA 290 

Cyli nder assy. no. 

293 C< 

297 cc 
---

di o . while 

Cylinde r 
di o. red 

Piston assy. no. 
--- -----

293 cc 
--
297 cc 

-- ---
Punched l d io. wh ite 
m measure cl io. red 

Piston ring no. 

293 cc 
- --
297 cc 

-- ·-
Pi ston pin no. 

-

148701511 0 1487 015 000/l 00 1487 015 001 1101 

s tandard l si rebore 2nd rebore 

standard l si rebore 

mm ins. mm ins. mm ins. 

73 t 8:m 2.87 4 t ~ ~~~~i 73.5 t ~:gg 2.8937 t 8:888~f 7 4 t g:gg 
_ _:_c:.:..::..:..:..._ ___ -'--..:_:_.:_:_:..:._:_ 1 __ _::_:..:..:...__::_ __ 

2.9134 + 0.00074 
- ·- - + 0.00051 

73 + g o13 2.87 4 + ~ ooo5l 
1 
73_5 + g o13 2.8937 + g.ooo5l 7 4 + ~ o13 2.9134 + 0.00051 

0 
-----

1487 030 015 1486 030 005 1486 030 006 
---- --

standard l si rebo re 2nd rebore 
---

sta ndard lsi rebore 
----

73 73.5 74 

1415002 105 1415 002 100 1415 002 101 
---

standard l si re bo re 2nd rebore 
-

sta ndard l si rebore 

141 6 001 000 

1487 015 002/ 102 

2nd rebore 

mm ins. 
7 4 5 + 0.019 2 9331 + 0.00074 . + 0.013 . + 0.00051 

74.5 + ~013 2.9331 + ~.00051 

1486 030 007 

---
2nd rebore 

------
74.5 

1415 002 102 

2nd rebore 

I Con necti ng rod b ush no. 0932 059 005 Bore 18 m m + 0 ·020 0 70866 i n + 0·00078 
- 0.030 . . -0.00118 

+ 0.050 0 70866 . + 0.00196 ream to 18 mm + 0.030 · ln. + 0.0011 8 

The cylinde rs a nd p is tons are sorted into two to lerance g roups ( + and - ) a nd correspo nding ly ma rked while o r red. 
Care must be token to ens ure tha t on ly cylinders a nd p istons ore a ssembled which bear identica l colo r marki ngs. 

( 
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SACHS SA 340 C 

Cylinder assy. no . standard 1487 030 000 1st rebore 1487 030 001 2nd rebore 1487 030 002 
--- --- -

dia. white 78 + 0.039 + 0.033 mm 
3 071 + 0.001 53 . ' + 0.00129 InS. 

78 25 + 0.039 · + 0.033 mm 
3 081 + 0.00153 . ' + 0.00129 InS. 

78 5 + 0.039 · + 0.033 mm 
3 091 + 0.00153 . · + 0.00129 Ins. 

Cylinder - · -- --- -
d io. red 78 + 0.033 

+ 0.020 mm 
3 07 + 0.001 29 . 

' 1 + 0.00078 InS. 
78 25 + 0.033 · + 0.020 mm 

3 081 + 0.00129 . ' + 0.00078 InS. 
78 5 + 0.033 · + 0.020 mm 

3 091 + 0.00129 . ' + 0.00078 InS. 
- - - ---- -- --- -- ------

Piston ossy. no . 1486 037 005 1486 037 006 1486 037 007 
- -- - - - - -

Punched l dio. white 
1n measure d ia. red 78 78.25 78.5 

-- -- --- -- - ---- - --
Piston ring no. 1415 008 000 1415 008 001 1415008 002 

-- -- - -- - -
Piston pin no . 1416 005 000 

- - -

Connecting rod bush no. 0932 059 005 Bore 18mm + 0-020 070866in + 0-00078 
-0.030 . ·- 0.00118 

18 + 0.050 0 708 6 . + 0.00196 ream to mm + 0_030 . 6 tn . + 0.0011 8 
-- -----

The cylinders and pistons are sorted into lwo to lerance groups ( + and - ) and correspond ingly marked wh ile o r red. 
Care must be taken to ensure that on ly cylinders and pistons are assembled which bear identical color marki ngs . 

---



ENGINE FAULTS 

A number of possible fa ults a re listed below, together with likely causes. 

A. Engine re fuses to start 4. Locating pin for contact-breaker 

a) Plug not sparking, because 
arm worn, 

5. Spark plug or spark plug terminal 
1. Plug oi led up, damp, shorted or or ignition armature not in order; 

damaged, 
b) Engine four-strokes and does not 2. Exterior of plug wet, 

3. lqn ition lead loose or broken, reach speed, because 

4. Short-circuit button jams, or 1. Choke closed, 
leads from engine are damaged, 2. Carburettor f loods due to clogged 

5. Breaker-contacts oiled up, damp or or damaged inlet need le seating, 
burnt, 3. Exhaust duct clogged with carbon, 

6. Ig nition armature or condenser 4. Carburettor setting incorrect or jets 
damaged. loose, 

0 b) N o fuel reaching engine, because 
5. Intake silencer soi led. 

1. No fuel in tank, c) Engine pinks at full speed under 
2. Fuel cock closed, load, because 
3. Fuel strainer clogged, 1. Ignition too far advanced, 
4. Fuel line blocked, 2. Combustion chamber needs 
5. Jets clogged. decarbonizing, 

c) Fuel mixture not ignitable, because 3. Cooling fins soiled, 
4. Small end bushing w o rn. 

1. Carburettor flooded, 
2. Water in carburettor, d) Engine backfires or spits into 
3. Infiltrated air due to loose carburettor, because 

ca rbu retto r. 1. Engine not getting adequate fue l, 

d) Lack of compression, because 2. Spark plug glows due to incorrect 

1. Piston rings broken, 
heat value, 

3. Spark plug shorted, dirty or 
2. Piston and cylinder worn, vitrified, 
3. Vent cock on crankcase open, 4. Engine getting infi ltrated air, 
4. Cylinder head or spark plug loose. 5. W ater in ca rburettor. 

B. Engine lack s power e) Engine gets too hot and piston 
seizes, because 

a) Due to dirty components, because 1. Engine badly decarbonized (piston 
1. Intake si lencer soi led, crown polished clean), 
2. Exhaust and transfer ports in 2. Engine not getting sufficient fuel, 

cylinder clogged with carbon, 3. Carburettor ad justed incorrectly or 

:? 3. Th ick carbon deposit in cylinder wrong oil used, 
head, 4. Cooli ng fins on cyl inder and 

4. Fuel tank gets no air {filler cap), cy li nder head soiled, 
5. Spark plug vitrified. 5. There are pre- ig nitions. 

b) Due to lack of compression, because f) Engine has no idling speed, because 
(see under "Lack of compression, 1. Idling adjustment screw or idle stop 
because"). screw incorrectly adjusted, 

2. Control cab le for butterfly valve 
c. Other eng ine faults wrongly adjusted, 

a) Engine runs unevenly, because 
3. Ig nition armature damaged. 

1. Ignition lead loose or damaged, g) Fuel consumption of engine is too 
2. Engine overheats; fue l vapor lock in high, because 

carburettor interrupts fuel supply, 1. Fuel tank, fuel line or carburettor 
3. Contact-breaker points oiled up or leaking, 

fused, 2. Jets too large. 
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TECHNICAL DATA 

SACHS SA 280 A 

PS(HPI 
I 

14 

13 

12 

11 

10 

9 

2000 

k pm 

3000 

p 

4000 5000 6000 
___ u/min 

(R PM ) 

ft.lbs 
20 
19 
1-8 
17 
16 
15 
14 
13 
12 
11 

::1~ ~---,---.------,M 
2000 3000 4000 5000 6000 

g/PSh 

sao~ 

-U/min 
(RPM ) 

lbs/HPh 

1,1 

~ 
1,0 

'""1 
0,9 

0,8 

0,7 
300 I I I I I 

2000 3000 4000 5000 600 0 
-U/min 

(RPM) F&s 405l•4 

SACHS SA 280 

PS(HPI 

17 

16 

1S 

14 

13 

12 

11 

10 
3000 4000 

p 

5000 6000 7000 
U/min 
(RPM I 

'l 
ft.lbs 

:: : .~ 
3000 4000 ~000 6000 7000 

-U/min 
(RPM) 

r

18 
17 
16 
15 
14 
13 
12 
11 

g/PS h t lbs{HPh 
• 

sao 1,1 

~ 
1,0 

400 
0,9 

0,8 

0,7 
300 

3000 4 000 5000 6000 7000 
-U/min 

(RPM ) 

In the interest of technical progress we reserve the right to introduce modifications without notice. 

The ind icated engine performance is valid lor barometric 
reading b0 = 760 mm Hg and a ir temperature tl = 20 ° C 
lor the ful ly run-in engine with a tolerance of ± 5 'lo. 

To obtain the performance according to DIN 6270 
(b0 = 736 mm Hg and tl = 20 ° C) the performance g iven 
above must be multiplied by the correction factor 0.97. 



SACHS SA 290 

HP 

21 

20 

19 

18 

17 

16 

14 

13 

12 

11 

10 

9 
3000 4.000 5000 

ft.lbs 

m M 

p 

6 000 
RPM 

"l:= l! ' ' .~ 
3000 4.000 5000 6000 

RPM 

l bs(HPh) 

'"b::: 0,9 

~8~ be :=::: 
0,7 ' 

3000 4000 5000 6000 
RPM 

F&S4075J/l 

SACHS SA 340 C (competition) 

PS(HPl 
30 

28 

26 

21. 

22 

20 

18 

16 

11. 

12 

p 

1.000 5000 6000 7000 
- U/min (rpm) 

•om M ::J 3,5 25 
21. 
23 

3,0 n ,,~ , l! 
3000 1.000 5000 6000 7000 

g/ PSh 

600 

500 

1.00 

300 

3000 1.000 5000 

- u lmin (rpml 

l~HPh 

tl. 
t3 
t 2 
t1 
tO 
M 
U8 
~ 
~ 

6000 7000 
- Uimin( rpml 

In the interest of technical progress we reserve the right to introduce modifications without notice. 

The indicated engine performance is valid for barometric 
read ing b0 = 760 mm Hg and air temperature tl = 20 ' C 
for the fully run-in engine with a tolerance of ± 5 % . 

To obtain the performance accord ing to DIN 6270 
(b0 = 736 mm Hg and tl = 20° C) the performance g iven 
above must be multiplied by the correction foeto r 0.97. 
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