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1) Introduction:

This Repair Manual covers the ROTAX 2-cycle-, 2-cylinder-, water-cooled ULTRALIGHT
AIRCRAFT ENGINES, Type 462,532 and 582 UL. The manual has been prepared as aguide
to help to service and repair these engines correctly. Itis supplemented by the corresponding
Operator’'s Manual and a current Spare Parts List.

For installing the engine into the aircraft, consult the Installation Instructions. In the event of
guestions or problems, please, contact your local authorized ROTAX distributor or Service
Partner.

This manual was published primarily to be used by qualified mechanics who are already
familiar with ROTAX engines.

The Repair Manual deals with

— Disassembly of engine

— Inspection and judgement of components
—  Table of tightening torques

— Table of wear limits

— Chart about carburetor calibration.

The ROTAX design incorporates the latest technical developments. We reserve the right to
make modifications without prior notice in the case of further development. If considered
necessary, modifications will be dealt with Service Informations, consecutively numbered.

This manual emphasizes particular information denoted by the following wording or symbols:
A WARNING: Identifies an instruction which, if not followed, could cause personal injury.

m ATTENTION: Denotes an instruction which, if not followed, could severely damage
engine components.

[0 NOTE: Indicates supplementary information needed to fully complete an instruc-
tion.

Although the mere reading of such information does not eliminate the hazard, compliance
with the given information is strongly advised.

1.1) Engine number:

On inquiries and spare part orders always state engine number, because of possible
running changes. The engine number is located on top half of crankcase, magneto
side.
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1.2) General notes:

A m To warrant proper repair, use genuine ROTAX spares only. It is a necessity to
utilize special tools, fixtures and to use service products (see Chapter "Tools and
supplementary means").

A m Repair work to be carried out by skilled persons only.
A m Use clean screws and nuts only and check face of nuts and thread for damage.
m  Once loosened, always renew self-securing nuts.

m  Meet the specific tightening torque without fail (Chapter "Essential tightening
torques”).

m At the re-assembly renew all sealing rings, gaskets, securing rings; O-rings and
oil-seals.
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2) Technical data:

2.1) Technical data ROTAX engine type 462 UL.:

DESCRIPTION:

BORE:
STROKE:
DISPLACEMENT:

COMPRESSION RATIO:

POWER OUTPUT:

TORQUE MAX.:

MAX. PERMISSIBLE RPM:

DIRECTION OF ROTATION:

CYLINDER:

PISTON:

PISTON/CYL. CLEARANCE:
IGNITION SYSTEM:
GENERATOR OUTPUT:

RECTIFIER REGULATOR,
(OPTIONAL):

IGNITION TIMING:

CONTACT BREAKER GAP:
BREAK-AWAY GAP:
SPARK PLUG:
ELECTRODE GAP:

RADIO FREQUENCY INTERFER-
ENCE SUPPRESSION:

Two-cycle, two-cylinder rotary valve engine, oil-in-fuel
lubrication, liquid-cooled, with integrated water pump

69,5 mm (2,736 in.)
61,0 mm (2,401 in.)
462,8 c.c. (28,242 cu.in.)

theoretical: 11,5
effective: 6,7

28 kW (38 hp) at 5500 rpm (low performance version = extra
silent version), performance sheet Lb. 278

38 kW (52 hp) at 6500 rpm (standard version), performance
sheet Lb. 278

52 Nm (38 ft.Ib.) at 5250 rpm, performance sheet Lb. 278
56 Nm (40 ft.Ib.) at 6000 rpm, performance sheet Lb. 278

5800 1/min. (low performance version)
6800 1/min. (standard version)

counter-clockwise, viewed towards p.t.o.
(without reduction gear<box)

2 light alloy cylinders with cast iron sleeve

Aluminum, cast piston with 2 piston rings

0,08 - 0,20 mm (.00315 - .00394 in.)

flywheel magneto generator SCP2 with contact breakers
AC 12V 110W + 30W

a) 866 080 requires minimum load 12 W (1 A) to regulate
b) 264 870 - no minimum load required

1,86 mm £ 0,25 mm =.0732 in. £ .01 in. (18 ©) B.T.D.C.
max. difference between cylinders 0,1 mm (.004 in.)

0,3mm - 0,4 mm (.012 - .016 in.)
13-17mm (.51 - .67 in.)

14 mm, B8ES

0,5 mm (.02 in.)

optional for AC or DC

( -8-0f170 )
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ROTARY VALVE:

ROTARY VALVE TIMING:

LUBRICATION OF ROTARY
VALVE DRIVE:

CARBURETOR:
FUEL PUMP:

FUEL:

LUBRICATION OF ENGINE:

STARTER:

REDUCTION GEAR BOX,
(optional):

LUBRICATION OF GEARBOX:

DIRECTION OF PROP. SHAFT;

COOLING SYSTEM:

WEIGHTS:

ADDITIONAL WEIGHTS:

cut off section Low performance version: 924 202 117 °
Standard version: 924205 147°

Low performance version: rotary valve opens: 120° B.T.D.C.
rotary valve closes: 40° A.T.D.C.
rotary valve opens: 140° B.T.D.C.
rotary valve closes: 51° A.T.D.C.
referring to inlet port in crankcase, +/- 4° tolerance

Standard version:

oil bath, Super 2-stroke oil as used for engine lubrication
1 x BING 36 mm (1,42 in.), hand lever choke or cable‘choke
pneumatic fuel pump DF 52

regular gasoline, octane number not below"MON 83 or RON 91
(unleaded allowed)

oil-in-fuel SUPER 2-stroke oil, ASTM/CEC standards API-TC speci-
fication) e. g. Castrol TTS, mixing-ratio 1:50 (2%)

Rewind starter
optional:
a) rewind starter and electric starter, p.t.o. side (for engine
without reduction gearbox) or
b) electric starter, magneto side, without rewind starter (gear-
box is possible)

with torsional shock absorber

ratios available: i = 2,0/ 2,24 /2,58 /3,0 (i =3,0 for extra silent
version only and supplied only installed on engine).

Gear oil API-GL5 or GL6, SAE 140 EP or 85W-140 EP

clockwise, viewed towards propeller flange

liquid-cooled

optional:  a) 2 radiator kit, integrated 0,61 =.160 gal.US
complete cooling system 2,31 =.610gal.US
b) 1 radiator kit 0,81 =.211 gal.US

Engine without: carburetor, exhaust system, intake silencer,

radiator, fuel pump ........ 26,00 kg (57,3 Ib.)
Carburetor with rubber flange and clamps: ........ 0,90 kg (2,01b.)
Exhaust system assy. .......cccccceevviiiin e approx. 3,90 kg ( 8,6 Ib.)
Intake silencer with air filter................c..oooee ol 0,84kg(1,91b)
Integrated radiator kit .................ovvev e approx. 2,10 kg (4,6 Ib.)
Electric starter kit, p.t.o. side ........ccoevvvvvvinnn oo, 3,42kg(7,51b.)
Electric starter kit, magneto side .................. ..... 3,50 kg (6,61b.)
Reduction gearbox "A" , dry ....cccceeeeeeeiiiiieeneennnn, 450kg(9,91b.)

SUBJECT TO MODIFICATION WITHOUT NOTICE
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2.2) Technical data ROTAX engine type 532 UL:

DESCRIPTION:

BORE:

STROKE:
DISPLACEMENT:
COMPRESSION RATIO:
POWER OUTPUT:
TORQUE MAX.:

MAX. PERMISSIBLE RPM:
DIRECTION OF ROTATION:
CYLINDER:

PISTON:
PISTON/CYLINDER

IGNITION SYSTEM:

GENERATOR OUTPUT:

RECTIFIER REGULATOR

IGNITION TIMING:

CONTACT BREAKER GAP:
BREAK-AWAY GAP:
SPARK PLUG:

ELECTRODE GAP:

RADIO FREQU. INTERFERENCE

SUPPRESSION:

ROTARY VALVE:

ROTARY VALVE TIMING:

LUBRICATION OF ROTARY
VALVE DRIVE:

Two-cycle, two-cylinder rotary valve engine, oil-in-fuel lubrication,
liquid-cooled, with integrated water pump

72 mm (2,835 in.)

64 mm (2,52 in.)

521,2 c.c. (31,806 cu.in.)

theoretical: 11,5 - effective: 6,3

47 KW (64 hp) at 6600 rpm, performance sheet Lb. 267
71 Nm (60 ft.Ib.) at 6200 rpm, performance sheet Lb. 267
6800 rpm

counter-clockwise, viewed towards p.t.o. (without reduct. gear-box)
2 light alloy cylinders with cast iron sleeve

Aluminum, cast piston with 2 pistonrings

0,07 - 0,09 mm (.00276 - .00354 in.)

flywheel magneto generator with contact
breakers

AC 12V 110W + 30W

a) 866 080 requires minimum load 12 W (1 Amp.) to regulate
b) 264 870 - no minimum load required

1,96mm % 0,25 mm =.077 in. + .01 in. (18 ©) B.T.D.C.
difference between cylinders 0,1 mm (.004 in.)

0,3mm - 0,4 mm (.012 - .016 in.)
13-17mm (.51 - .67 in.)
14 mm, B8ES

0,5 mm (.02 in.)

optional for AC or DC
924 504, cut off section angle 132 °

opens: 132°B.T.D.C. closes: 52°A.T.D.C.
referring to inlet port in crankcase, +/- 4° tolerance

oil bath, Super 2-stroke oil as used for engine lubrication

(-10-0f170 )
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CARBURETOR:

FUEL PUMP:

FUEL:

LUBRICATION OF ENGINE:

STARTER:

REDUCTION GEARBOX, optional:

LUBRICATION OF GEARBOX:

DIRECTION OF PROP. SHAFT:

COOLING:

WEIGHTS:

ADDITIONAL WEIGHT:

1 x BING 36, hand lever or cable choke
2 x BING 36, hand lever or cable choke

pneumatic fuel pump DF 52

Premium gasoline, octane number not below MON 87 or RON 96,
leaded or unleaded

oil-in-fuel SUPER 2-stroke oil (for high performance air cooled 2-
cycle engines, proposed ASTM/CEC standard API-TC specifica-
tion) e. g. Castrol TTS, mixing ratio 1:50 (2%)

Rewind starter
optional: a) Rewind starter with electric starter;’p.t.o. side (for
engine without reduction gearbox) or
b) electric starter, magneto side, without rewind starter
(gear-box is possible).

with torsional shock absorber, ratios available: i=2,0/2,24/2,58

Gear oil, API-GL5 or GL6
SAE 140 EP or 85 W-140 EP

clockwise, viewed towards propeller flange

liquid-cooled
optional: a) 2 radiator kit, integrated 0,61. = 0,16 gal US
complete cooling system 2,41. = 0,62 gal US
b) 1 radiator kit 0,81. = 0,21 galUS
Engine without carburetors, air filters, fuel pump,
exhaust system, radiator .............. coccvvveeeeeennnnne 28,4 kg (62,6 Ib.)

1 Carburetors with rubber flange and clamps:.... 0,9 kg ( 2,0 1b.)
2 Carburetors with rubber flange and clamps:.... 1,8 kg ( 4,0 Ib.)

Exhaust system ass’y. .....cccccevvvvvvvnnnn oo approx. 5,1 kg (11,2 1b.)
Lair filter oo e 0,2kg (0,31b.)
2air filters ..o .0,3kg ( 0,61b.)
1 double air filter .........cccccvvvviviiiiiiiias 0,5kg ( 1,11b.)
Integrated 2-radiator Kit, ..................... .approx. 2,1 kg ( 4,6 1b.)
Electric starter kit, p.t.0. side .........ccevvvvrvrinnnn o 3,4kg ( 7,51b)
Electric starter kit, magneto side .................. .... 3,5kg ( 7,71b.)
Reduction gearbox “B”, dry....... coccceveeeiiiiiiinnnnn. 45kg ( 9,91b.)
Reduction gearbox “C”, dry....... cocccveeeeiiiiiiiiinnn. 8,0kg (17,6 Ib.)

SUBJECT TO MODIFICATION WITHOUT NOTICE.
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2.3) Technical data ROTAX engine type 582 UL:

DESCRIPTION:

ENGINE CONFIGURATIONS:

BORE:

STROKE:
DISPLACEMENT:
COMPRESSION RATIO:

POWER OUTPUT:

TORQUE:

MAX. PERMISSIBLE RPM.:

DIRECTION OF ROTATION:

CYLINDER:

PISTON:

PISTON/CYLINDER CLEARANCE:

IGNITION SYSTEM:

GENERATOR OUTPUT:

IGNITION TIMING:

SPARK PLUG:

ELECTRODE GAP:

Two-cycle, two-cylinder-, rotary valve engine, oil-in-fuel lubrication
or by oil pump, liquid cooled, with integrated water pump.

a) 582 b) 582/40 c¢) 582/32
dual ignition, 1-carburator no no yes
dual ignition, 2-carburators  yes yes no
dual ignition, 2-carburators

with oil pump yes no no

76,0 mm (2,99 in.)
64,0 mm (2.52in.)
580,7 cm® (35,44 cu.in.)

theoretical: 11,5 - effective: 5,75

a) 48 kW (64,4 hp SAE) at 6500 1/min., perform. sheet Lb. 362

b) 40 kw (53,6 hp SAE) at 6000 1/min., perform. sheet Lb. 363

c) 32,5 kW (43,6 hp SAE) at 5100 1/min., perform. sheet Lb. 364
Match propeller to achieve above indicated full load r.p.m. as per
engine version.

a) 75 Nm (55,3 ft.Ib.)
b) 68 Nm (50,1 ft.Ib.)
c) 63 Nm (46,5 ft.Ib.)

at 6000 1/min., perform. sheet Lb. 362
at5500 1/min., perform. sheet Lb. 363
at 4700 1/min., perform. sheet Lb. 364
a) 6800 1/min.
b) 6400 1/min.
¢) 5500 1/min.

counter-clockwise, viewed towards p.t.o.
(without reduction gearbox)

2 light alloy cylinders with cast iron sleeve

aluminium, cast piston with 2 piston rings

0,06 mm (.00236 in.) - 0,08 mm (.00315 in.) for engine type 582
and 582/40

0,05 mm (.00197 in.) - 0,07 (.00276 in.) for engine type 582/32

breakerless DUCATI capacitor discharge dual ignition with mag-
neto generator

170W AC at 6000 1/min. and 13,5V RMS
1,96 mm = 0,2 mm = .077 in. £.008 in. (18 ©?) BTDC
14 mm, B8ES

0,5 mm = 0,05 mm (.02 in. £.002 in.)

(-12-0f170 )
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ROTARY VALVE:

ROTARY VALVE TIMING:

CARBURETOR:

FUEL PUMP:

FUEL:

LUBRICATION OF ENGINE:

LUBRICATION OF
REDUCTION GEAR:

DIRECTION OF PROPELLER
SHAFT:

STARTER:

STANDARD VERSION INCLUDES:

WEIGHTS:

ADDITIONAL WEIGHT:

924 504, cut-off section132°
924 506, cut-off section117 ©

configurationa+b):
configuration  c):

for a+b)
for C)

opens: 130 °BTDC - closes: 50 °ATDC
opens: 120°BTDC - closes: 45 °ATDC
referring to inlet port of crankcase, + 4 °tolerance

1 x BING 36, hand lever or cable choke - or
2 X BING 36, hand lever or cable choke

pneumatic fuel pump DF 52

regular gasoline, octane number not below MON 83Cor RON 91
(leaded or unleaded)

1) oil-in-fuel SUPER 2-stroke oil, ASTM/CEC standards, API-TC
specification) e. g. Castrol TTS, mixing ratio 1:50 (2%)

2) by oil pump (optional) with the same ail
ATTENTION: pour point at least 10 °© C below ambient temperat.

gear oil, APl GL5 or GL6, SAE 140 EP, or 85 W-140 EP

clockwise, viewed towards propeller flange

rewind starter

engine with
— 2 carburators with clamps
—~ fuel pump
— exhaust system

BNGINE:. (oo 27,4 kg (60,4 Ib.)
(without: exhaust system, carburetor, intake
silencer, fuel pump, radiator)

2 carburators with carburetor flanges and clamps1,8 kg ( 4,0 1b.)

exhaust system ass’y. .....cccccceeviinninnnnn, approx. 5,1 kg (11,2 Ib.)
2airfilters .....cooooei 0,3kg ( 0,61b.)
1 double air filter .........cccccvvvviviviiiiiiiins 0,5kg ( 1,11b.)
1 intake silencer with filter, for single carb., ......... 0,8kg ( 1,81b.)
1 intake silencer with filter, for dual carb.,............ 1,1kg ( 241b.)
integrated 2-radiators Kit ........................ approx. 2,1 kg ( 4,6 Ib.)
electric starter kit, p.t.0. side ..........cccooeveiieeniiins 3,4kg ( 7,51b.)
electric starter kit, magneto side ..........cccccceevinnns 3,5kg ( 7,7 1b.)
reduction gear box ,B" , dry ......ccccccevvvviinniinnnnnnns 45kg ( 9,91b.)
reduction gear box ,C*, dry ......ccccccvvvvvvnnnnnnnnnnnnns 8,0kg (17,6 Ib.)
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OPTIONAL FEATURES: Oil pump
lubrication: The engine is lubricated by an oil pump fitted to the
engine. The carburetor is fed with pure gasoline.

Intake
silencer: 1) for 1-carburetor engine version
2) for 2-carburetor engine version

ATTENTION: If engine was supplied without intake
silencer, the carburetor calibration has to be modified
for use with intake silencer.

After-
muffler:  Special after-muffler to be fitted in addition to the<ex-
haust muffler.

Air filter: 1) to be fitted directly on carburetor
2) to be fitted in the intake silencer
3) double filter (one filter for both carburetors).

High altitude

compensation:
Automatic high altitude adjustment of carburetor cali-
bration, with modified carburetor and high altitude com-
pensator, HAC, (on request).

Electric
starter: 1) rewind starter and electric starter, p.t.o. side, for
engine without gearbox,
2) electric’starter, magneto side, without rewind starter
(gear'box is possible),
3) electric starter integrated in reduction gear E.

Rectifier-
regulator: 1) 866 080 requires minimum load of 12 W (I Amp) to
regulate
2) 264 870 no minimum load is required

Reduction

gearbox: with torsional shock absorber
configuration ,B"“: ratios available: i=2,0/ 2,24 / 2,58
configuration ,,C“: ratios available: i=2,62/3,0/ 3,47 /
4.0
configuration "E": ratios available, | =2,62/3,0/ 3,47/
4.0

Cooling
system: 1) 2-radiator kit, fitted on engine (with gearbox) 0,6 It. =
.16 gal US (cooling system 2,35 It. = .621 gal US)
2) l-radiator kit, not fitted on engine 0,8 It. (.21 gal US)

SUBJECT TO MODIFICATION WITHOUT NOTICE.
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3) Tools and supplementary means:

3.1) Standard tools:
The following standard tools are needed:

Open end spanner:.............. A/F 8,9, 13, 17, 19, 22, 24 mm
Ring spanner: .........cccccc...... A/F 8,9, 10, 13, 17, 19, 22, 27 and 30 mm
Sockets: ... A/F 8, 10, 11, 13, 17, 19, 27 and 30 mm
Sockets for Allen keys: ....... A/lF 4,5, 6,8 and 10 mm
Torque wrench 1/2": ........... for torques up to 30 Nm (270 in. Ib.)
for torques up to 300 Nm (2650 in. Ib.)
Allen kKey: ......veiviiiiiiiiie, A/F 4,5,6,8and 10 mm
Screw driver:....coeeveeveeennee. size 3,4, 7and 9
Phillips screw driver:............ size 3 and 4
Mallet: .........cocveviieiiiiiie, plastic or wood
Hammer: .........ccooovvvviiienennn, c.500¢g
Circlip pliers: .......cccooeviiine one each for inside and outside
piston ring pliers: ................ for piston diameter 69 + 76 mm

Apartfromthese standardtools, the following special service tools, fixtures and service
products are required:
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3.2) Special service tools for the engine:
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Ill. no Part no. Description Qty.

1-9 876 932 REPAINtOOIS ....oooiiiiiiiiieie e 1
1 876 195 TOOlDaG ..o 1
2 876 640 Crankshaft fixation DOIt ..., 1

for crankshaft
3 876 210 Socket wrench (box spanner) 21X26 ...........cccceeeeeeevennnnnnn. 1
4 977 420 Bolt (Tommy bar) 8X130-10 .......cuuuviiiiiiiiiiiiiieieeeeeeeeeeinenns 1
for socket wrench
5 876 227 socket wrench (box spanner) 10X13 ..........cccooeievvvnwsinene. 1
6 977 425 Bolt (Tommy bar) 6X130-10........cuuuuiiiiiiiiiiiieeeeeeea e 1
for socket wrench 10x13 MM
7 276 065 Fork wrench (open end spanner) 10X13 ..., 1
8 876 200 SCIEW AIVET ..o 1
9 852 091 Starter rope 5,5X2110 ....uviiiiiiiiiiiee e 1
10-11 876 740 Trestle assembly .........oiiiiiiiii i 1
11 876 746 Mounting plate with detent ........cooiooo i, 1
12 876 940 GAUJE AUAPLEN ... et 1
13 841771 SEUSCreW MBX8 ... 1
14 876 950 PrecisSion Qauge .......... it 1
15 876 945 GAUGE PIN e et 1
16 277 150 Degree diSK ........ it 1
for rotary valve timing
17 277 905 WIFENCN ... i 1
18 876 080 PUller PIALE .........oooo i 1
to hold the magneto flywheel
19 940 591 Hex. screw M8X20 DIN 933 .....covvvviiiiiiiiiie e 3
for magneto flywheel
20 876 065 Puller MA2X1,5 @SSY., ..eceeeeeiiieiieiiiiiiiiiiinsee e e e e e eeeeeeeenennennnnns 1
for magneto flywheel
21 977 475 RING NI .. 2
for ball bearing 6207, crankshaft p.t.o. side
22 276 025 RING NI .. 2
for ball bearing 6206, crankshaft magneto side
23 977 490 RING ettt 1
for ring halves
24 876 569 Distance ring 72/105/28 ..........cccoouuiiiiiiiiiiiiiiiiieeees 1
for puller
25 876 552 Protection MUShroomM ...........oovvveiiiiiiiiiiii e 1
for crankshatft p.t.o. side
26 876 557 Protection MUShroomM ...........oovvveiiiiiiiiiiiei e 1
for crankshaft magneto side

27 - 28 876 298 Puller assembly ... 1

for ball bearings
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Ill. no Part no. DESCIIPLION ..o Qty.

28 940 755 HeX. screw M16X1,5X150......cciiiiiiiiiiiiiiieeeeeeeee e 1

29 841 201 HeX. SCreW MBXT70 ... 4

30 876 572 ANGNING OO ...eeeiiii e 1
for cylinder

31 876 902 ANGNING tOO] ...veeiiii e 1
for cylinder exhaust flange

32 876 612 EXITUSION JIg ovvuniiiiiiiiie et eees 1
for rotary valve shaft 937 962, 10 mm

33 876 980 GUIAE SIBBVE ... 1
for rotary valve shaft 937 962, 10 mm

34 876 500 INSEITION JIg ..o e i eeiiiee e 1
for ball bearing, rotary valve shaft

35 876 602 insertion jig for oil seal 930 580, .........cccccvveevvevnsibineeennnnnn. 1
rotary valve shaft and supporting plate 827 975

36 876 607 T EY=T gt (0] o 1 [T s USRI 1

for oil seal 930 580, rotary valve shaft
with oil pump drive and supporting plate 827 975.
37 876 512 INSEITION JIg ..o e i e et e 1
for inner oil seal 850 710,
rotary valve shaft 10 mm<(0,4 in.)

38 877 052 INSEITION JIg oo ieeiiieieie ittt 1
for outer oil seal 850 710,
rotary valve shaft 10 mm (0,4 in.)

39 877 030 Rubber protection mat. ..........ooovviiiiiiiiiiiiii s 1
for crankcase
40-43 877 090 Piston pin‘extractor assembly ..., 1
41 877 040 EXPansSion SIEEVE ........coouvviiiiieieei e 2
42 877 155 Extracting nut assembly. ..........ccccoiiiiiiiiiiiin 1
43 877 180 LOCating SIEEVE ..., 2
44-45 877 015 Circlip installation tool assembly ...........cccccuviiiiiiiiiiiinnnnnn. 1
for fitting of piston pin circlip 18 mm (0,71 in.)
44 877020 Circlip installation sleeve.........cccccooieiiiiiiiiiic e, 1
45 877 010 Circlip installation pusher ... 1
46 994 428 Gasket set, for the engine 462 UL ................ccccceeveevvennnnn. 1
46 994 436 Gasket set, for the enging 532 UL ..........cccooueeeeeevieinnnan... 1
46 886 230 Gasket set, for the engine 582 UL ................ccccoevvvvvvvnnnnn. 1
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3.3) Special servicetools and gasket set for reduction gearbox"A" and "B":

e
=22 ROTAX.
i GETRIEBE
3 Dichtungssatz
S 5
T 6 | GEAR BOX
1 i 2 Gasket set
. no Part no. Description Qty.
1 241 875 Allen screw MBXT0/A5 ..ot 1
to remove the gear cover
2 876 880 Mounting bracket to compress the dog gear................. 1
3 276 808 Puller assy. M 28X1.....ccccciiiiiiiiiiiie e 1
for drive gear, for1=2,00, 1=2,24 and 1=2,58
4 876 668 Insertion jig assembly ........ccooovvviiiiiiiieii 1
for oil seal 850 055, propeller shaft
5 277 817 AlleN KEY 8 il 1
6 995 781 Gasket set
for the reduction gearboX...........cccccceeevvvuuviieeennnnnnnnn. 1

( Rm. 462-532-582 UL | 10-1994 ) (-19-0f170 )




3.4) Special service tools and gasket set for the reduction gearbox "C":
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Ill. no Part no. Description Qty.
1 877 430 Insertion jig assembly ..o ..o 1
for oil seal 35x47x7 930 715, on propeller-shaft
2 877 432 Insertion jig assembly ........ccooiiiiiiiiii 1
for oil seal 32X47X7 950 080 in gearbox-housing
3 277 982 Insertion jig assembly .........cooiiiiiiiiiii 1
for oil seal 35x47x7 930 675 in gearbox-housing
4 877 445 Socket'wrench assy. (41 mm)
for hex. nut M30X1,5 842 575 ......ccccoevvveeeeeeieiieeernn, 1
5 277 817 Allen key with pilot, 8 mm ... 1
6 877 415 Protection mushroom, for propeller-shatt.......................... 1
7-8 877 375 Puller assembly ... 1
to remove the lay shaft-gear thread 46x1,5
8 940 755 Hex. screw M16X1,5X150 DIN 961 ..........ccceevvvvvvviiiinnnnnns 1
9 876 552 Protection mushroom for crankshatft p.t.o.-side ................ 1
10-11 877 425 Flywheel puller assembly ............uueiiiiiiiis 1
11 941 680 HeX. SCrew ML1BXL,5X56......cccuviiviieiiiiiieceee e 1
12 851 160 Clamp 90-110 ...oovviiiiiieeeee e 1
for mounting the rubber coupling 958 960
13 995 775 Gasket set, for the reduction-gearbox "C" ........................ 1
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3.5) Lubricating-, securing- and sealing agents:
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Ill. no Part no. Description Qty.
1 897 511 LOCTITE 380 black ........ccooiiiiiiiie s 1
20 g., for securing of ignition cable
2 899 785 LOCTITE 221 violet, 10 CC.....ocvvvvveviriiiiiiie e 1
Low strength bond
3 899 788 LOCTITE 648 green, 5 0. ...covvvveiiiiieiiiiianeeee e eeeeeeeeeeiiiiiinens 1
High strength bond
4 297 386 SILASTIC 732 RTV, 100 Q. ..evvuiieiieeeeeeeeeeeeeeeeeiii e 1
5 897 330 LITHIUM-base grease, 250 g.......ccooeveeviiiiiiiiieieeiiiei e, 1
to prevent leakage current
6 897 166 MOLYKOTE 44 medium, 100 g. ...ccvvvrreiiiiieeeeeeeeeeeeeeeeeennns 1
silicone grease
7 897 241 PERMANENT PLASTIC SEALING COMP., 100 g. .......... 1
8 297 433 MOLYKOTE G-N, 100 g.
R o (= o= K (= 1
9 297 431 LOCTITE ANti-Seize 10 g. ..ooovveiieiiiiiiiiiiiie e 1
to prevent fretting corrosion
10 899 784 LOCTITE 574 orange, 50 CC ....cevvvvvuriniiiiieeeeeeeeeeeeeeeiiiiiiaens 1

sealing compound
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4) Powerplant in aircraft:

4.1) Removal of engine from the aircraft:

Prior to removing engine from aircratft, carry out the following:
- Cool down engine first
- Disconnect battery
- Drain cooling system, detach coolant hoses if necessary and remove radiator
A WARNING: Never drain or refill cooling system when engine is hot!

— If rewind starter is fitted, detach starter rope guides.

— Remove exhaust system along with support.

— Remove throttle control.

— Block fuel line from tank to pump (close fuel tap), pull off fuel line frompump and
carburetor.

— Disconnect oil supply- and oil return line, if oil container for rotary valve drive is not
attached to engine.

— Disconnect oil supply line for engines with fresh oil lubrication (applicable only on
Type 582 UL with fresh-oil lubrication).

— Mark and disconnect electrical wiring, where necessary.
— Remove air filter and/or intake silencer.
— Lift out engine from bulkhead.
m REMEMBER: Sever wire on every wire-secured bolt before removal!

4.2) Re-installation of engine into aircraft:
Generally, reverse removal procedures. However, pay attention to the following:
— Check carburetor Bowden cables for easy movement.
— Check throttle and starting carburetor control.
— Synchronize setting of carburetor pistons.
— Connect and check electrical wiring.
— Check condition and tight connections of oil- and coolant lines.
— Check oil-‘and coolant level.
— Vent oil- and cooling circuit.
— Check routing of fuel lines.
—Check condition and tightness of fuel lines and connections.
— Check radiator support.
— Ensure tight suspension of engine and exhaust system.

— Trial run or running-in period per operator’s Manual, in case top end of engines or
other parts in need of breaking-in, have been renewed.
m ATTENTION: Ensure that all the suspension screws are tightened and wire-secured

where applicable. Don’'t connect battery before all the installation is
complete and ensure that ignition switch is in ,OFF* position.
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5) Disassembly of engine:

Attach drained and cleaned engine to
trestle by M10 nuts. This trestle ena-

bles the engine to be turned and
tilted during engine repair.

Remove carburetor after
marking position as fitted and
slackening of hose clamps.

5.1) Removal of reduction gearbox ,A":

Open drain plug @ and drain gear oil into
suitable tray (0,5 ). Remove the 4 nuts @
M8<holding the gearbox in position on
adaptor.

The two lower nuts M8 @ may remain for
the time being.

Carefully pull off gearbox ass'y, take
out O-ring @ from groove in adaptor,
undo-the 4 Allen screws @ M10x45
and remove adaptor @.Lock crank-
shaft by locking pin 876 640 @. Re-
move hex. hd. screw @ 1/2"-20 UNF x
50 along with lock washer and washer,
fit puller ass’y 276 808 and pull off drive
gear.

[0 NOTE: If required, preheat
Allen screws @ lo-
cally with hot air gun.
Use Allenkey @ 277
817.
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5.2) Removal of reduction gearbox ,B*:

Remove drain plug @ and drain
gear oil into suitable tray (0,5 ).

Remove 4 hex. hd. screws @ M8
and 2 hex. nuts @ M8, or 2 hex.
hd. screws and 4 nuts along with
lock washers. Withdraw gear
cover assembly. If need be, tap
carefully, using a mallet to re-
move cover.

m ATTENTION: If gear housing is attached
with 6 fasteners, remove
gear cover first.

Remove both inside located hex. hd. collar
screws @ M8x65 (A/F 11). Take off gear
housing and take out O-ring from groove.

Lock crankshatft by inserting locking pin
876 640 into pulse hose nipple and turning
crankshaft until pin engages in crank blade
recess.

Remove hex. hd. screw 1/2-20
UNF x 50 along with lock
washer andwasher;Place pro-
tection piece 876 5520n crank-
shaft, fit the puller ass’y @

276 808 and pull off drive gear.

O NOTE: On a real
tight fit, facil-
itate with a
smart blow
of the ham-
mer to the
puller screw.
If necessary
carefully pre-
heat drive pinion by hot air gun.
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5.3) Disassembly of reduction gearbox , C*:

Undo drain plug @ and drain gear oil, c. 0,2
|. Remove 11 Allen screws @ M6x30 attach- , n._12

ing gear cover to the gear housing.

‘. e T T
s -

Remove gear cover by tapping cover on the
lugs @, using a mallet. Gear cover is kept in
position by 2 dowel pins.

Lock crankshaft by inserting locking pin 876 640 @ into pulse hose nipple and turning
crankshaft until pin engages in crank blade recess. With crankshaft locked in this
manner, alkattachment nuts and screws can be slackened or tightened.

m ATTENTION: Use genuine
locking pin
only, to prevent
any damageto
crankcase.
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Remove Allen screw M8 x 35 and
withdraw pinion shaft @.

0 NOTE: Placed onthe back-
side of the pinion
are the shims for
proper axial dis-
tance of pinion
shaft.

Remove the 8 hex. collar screws @,
4 of them inside the gearbox housing,
using socket spanner 11 A/F and pull
off gearbox housing.

Fit worm-thread hose clamp 851 160 @ tight around rubber coupling and remove 3
Allen screws’ M10 x 45 @ using
Allen key8.

O NOTE: To preventany damage
to rubber coupling @,
hold washer with flats
@ inposition, using open
end spanner 17 A/F.

Remove coupling flange @ together with the rubber coupling @ and afterwards hex.
hd. screw 1/2-20 UNF x 30 along with washer. Slightly grease mushroom shaped
protection piece 877 415, place it
onto crankshaft and fit fly wheel
puller @ 877 425 using hex.
screws M10x45 and pull off fly-
wheel @ by turning-in hex. hd.

screw M16.

O NOTE: If need be, facili-
tate with asmart
blow of the ham-
mer to screw @.

Put aside flywheel and protection

! .17
piece.
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5.4) Removal of rewind starter:

Note position of rewind starter. Re-
move 4 hex. hd. screws M6 x 14 along
with lock washer and take off rewind
starter ass’y. Detach the starter pul-
ley @ by removal of the 3 hex. hd.
screws M8x16 together with lock
washer.

O NOTE: Crankshaft still locked!

On engine type 582 UL, starting
with engine no. 4,015.239 a hy-
draulic damper @ is fitted between
magneto housing and starter pul-
ley @, to suppress bending- and
torsional vibration of crankshatft.
Remove this damper if fitted.

5.5) Dismantling of electric starter:

Before removing electric starter, record
its position. Take off starter after re-
moval of 4 hex. hd. screws M6 x 40
along with lock washer.
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5.6) Removal of exhaust
manifold:

Note position of exhaust mani-
fold.

Undo Allen screws M8x30 and
remove manifold along with
gaskets. No screw fitted in
position @ .

Loosen 3 hex. hd. screws M8 x
40 and remove starter gear @
and starter adaptor placed be-
hind.

On engine type 582 UL, starting
with engine no. 4,015.239 a hy-
draulic damper is fitted between
magneto housing and starter gear
adapter, to suppress bending-
and torsional vibration of crank-
shaft. Remove this damper if fit-
ted.

5.7) Removal ofignition coilssupport plate and disassembly of rotary valve:

5.7.1) Engine type 462'UL:

Undo hex. hd.screw M8 x 25, common for support tie @ and rotary valve cover.

. 23
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Mark wiring from charging coil
to ignition coils prior to opening
of connection and take off resis-
tor-spark plug connectors, or
shielded spark plug connectors.

Remove the 3 hex. hd. screws
M6 x 22 and take off support
plate ass’y with ignition coils
and ignition damping box.

[0 NOTE: Take care of the
spacers @ behind
the support plate.
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Slacken clamp and remove oil supply hose.
0 NOTE: Drain oil of rotary valve drive into suitable container.

Take off water outlet socket or water outlet bend by removing the 2 M6 hex. nuts
along with lock washers and washers.

0 NOTE: A thermostat might be fitted between water outlet piece and
cylinder head (see Ill. 27).

Remove all 4 hex. hd. screws and washers attaching rotary valve cover on
crankcase.

Remove all spark plugs and crankshaft locking pin @ and turn crankshaft into
T.D.C. position of magneto side piston. Mark position of rotary valve as
depicted and take off rotary valve.

m ATTENTION:

While removing rotary valve
cover, hold rotary valve with a
pencil for instance, in position
ensuring itwill remain on shatft,
thus enabling to check if rotary
valve timing was correct.

0 NOTE: If locking pin is used on engine type 462 UL, position
magneto side piston on T.D.C. On Engine type 532 UL and
582 UL, set piston to T.D.C on power take off side.

5.7.2) Enginetype 532 and 582 UL.:
Slacken hose clamp @ and remove oil supply line to rotary valve drive.

0O NOTE: Drain oil of rotary valve drive (c. 0,3 ) into
suitable container.
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It is advisable to detach
supporting plate of igni-
tion coils prior to the re-
moval of oil hoses. For
that undo the 2 nuts @
M6 and both hex. hd.
screws @ M8x25 along
with washers.

Sever all tie straps on oil
lines and cables and
open all wiring connec-
tions to electronic boxes
or ignition coils. Take off
all 4 spark plug connec-
tors, tilt ignition coils support assembly forward, slacken hose clamps and
remove electronic boxes assembly
together with oil tank and hoses.
Remove water outlet socket or
water outlet bend @ along with
gaskets from cylinder head.

0 NOTE: A thermostat @
might be fitted
between water
outlet piece @
and cylinder.

Remove the last 2 hex. hd. screws @ and washers attaching rotary valve cover
on crankcase.

Remove all spark plugs and crankshaft locking pin. Turn crankshaftinto T.D.C.
position of magneto side piston, mark position of rotary valve as shown on
illustration 24 and take off rotary valve.

m ATTENTION: At removal of rotary valve cover
hold rotary valve @ in positionwith
a appropriate tool, thus ensuring
that valve will stay on shaft ena-
bling to check if rotary valve tim-
ing was correct.

A WARNING: "Donot"use fingerto apply pres-
sure on rotary valve, as injury
may result.

(-30-0f170 )
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5.8) Disassembly of water pump:

Turn engine on trestle to face water pump, remove 4 TAPTITE screws @ M6 x 25 and
take off water pump housing along
with gasket.

[0 NOTE: As pump housing can
be fitted in two possi-
ble ways, mark posi-
tionto easere-assem-
bly.

. 29 =&
' . 30

Lock crankshaft again by locking pin and
remove lock nut followed by washer and
impeller along with the friction washer and
thrust washer placed behind impeller.

5.9) Disassembly of rotary valve shaft:

Prior to disassembly check backlash of rotary valve drive. Nominal backlashis 0,3 mm
(.012 in.) but not exceeding 0,9 mm (.035 in.). See chapter "Assembly of rotary valve
shaft".

There is no need to disassemble the
engine completely if the removal of the
‘ rotary shaft only is necessary.

First extract the circlip @ 40x1,75 on
the rotary valve side.
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Fitextrusion punch @ 876 612(or 876 610
for the 12 mm valve shatft) to rotary valve
shaft on water pump side.

Heat crankcase up to 60 - 70° C (140 -
160° F) around rotary valve and tap out
rotary valve shaft ass'y.

00 NOTE: Never use open flame to
heat up crankcase!

If need be, the 2 oil seals on the water
pump side could be exchanged now. If
fitted remove first supporting plate, rubber
washer and shim.

m ATTENTION: Whilst tapping out the shaft, ensure to maintain vanishing line to
prevent bending of the rotary valve shatft.

5.10) Disassembly of BOSCH ignition unit:

With crankshaft locking pin in position, remove hex. nut M22 x 1,5 by ring spanner (30
A/F). Take off hex. nut along with spring washer A 22 and withdraw crankshaft locking
pin. Slightly grease mushroom-shaped protection piece 876 557 and place on
crankshaft end. Attach puller plate @ 876 080 to magneto housing, using 3 hex. hd.
screws @ M8x20.

m ATTENTION: Don't use any longer screws
because they would damage
coils.

Fit the puller @ 876 065 right to the end of the
thread into puller plate @ 876 080, and pull off
magneto housing by turning in-puller screw,
using spanner 24 A/F. On areally tight fit, a blow
with a hammer might be effective.

If it won’'t come off even then, help to break
LOCTITE bond by heating up evenly and care-
fully, using a hot-air gun, being careful not to
apply too much heat and damaging stator assy.
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Take off flywheel assembly and detach puller
plate. Put aside flywheel in a way to prevent any
metallic matter to collect on mag-
nets. Remove Woodruff key from
crankshaft end.

Mark stator plate assembly to
crankcase, so there won'’t be any
need for a new adjustment, at
reassembly.

Remove both Allen screws M5 x
8 attaching stator plate to crank-
case, remove cable grommetand
pull out stator plate assembly, being careful
when passing cables and connectors through
the opening in crankcase.

5.11) Disassembly of DUCATI ignition unit:

Detach hex. nut M22 x 1,5 from magneto-side end
of crankshaft using socket 30 A/F.

Withdraw crankshaft locking pin and attach puller
plate 876 080 with 3 hex. hd.
screws M8x20to magneto fly-
wheel. Slightly grease mush-
room-shaped protection
piece 876 557 and place in
centering on crankshaft
end.

Fit the puller @ 876 065 right to the end of
the thread into puller plate @ 876 080. Pull
off flywheel by turning puller screw @ clock-
wise assembly and detach puller ass'y.

m ATTENTION: Put down magneto fly-
wheel in a manner to en-
sure that no chips or other
metallic matter will collect
on the magnets.
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Remove cable grommet @ from crank-
case. After marking stator plate to
crankcase and removal of both Allen
screws M5 x 18 along with washers,
pull out stator plate together with coil
Kit.

m ATTENTION: Be careful when
passing the cables
and the connectors .
through opening in
crankcase.

On engine type 582 UL: Loosen both
TAPTITE screws @ M5x16 attaching pick-
ups to crankcase-and remove pick-ups

0 NOTE: Both pick-up assemblies are
identical, except for the ca-
ble length.

5.12) Removal of cylinder head (type 462):

Slacken all 8 cap nuts crosswise from outer to inner nuts according to sketch and take
off cylinder head along with O-rings for combustion chamber and rubber ring for water
jacket.

Only on type 462UL, common
studs are used-to attach both,
the cylinder head and the

cylinder.

m ATTENTION: Slacken cyl-
inder head
nuts on cold
engine only.
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O NOTE: Once the cylinder head has been loosened, the cylinders have to be
re-aligned by applying aligning tool on exhaust flanges, prior to
further reassembly.

‘-""""\\

X
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5.13) Removal of cylinder head (type 532 and 582):

Contrary totype 462 UL, on the type 532 UL beginning with engine serial no. 3,722.454
and type 582 UL the attachment of the cylinders is by 4 each hex.
collar screws and securing of the cylinder head by 12 studs and cap

nuts.

Slacken cylinder head attach-
ment nuts crosswise, begin-
ning with the outer towards
the inner nuts. Lift off cylin-
der head. Take off O-ringsat
compression chamber<and
rubber rings for water jacket.

On engine type 582/32 kW
version only: Take off gasket
for water jacket.

5.14) Disassembly of cylinders and pistons:

Prior to disassembly place coordination marks on
cylinder and piston to ensure their matched
running in case of re-use.

. 43

Remove 4 cap nuts and washers, or begin-
ning with engine no. 3,722.454 four hex. col-
lar screws per cylinder and lift off cylinder.
Whilst removing cylinder, support piston by
hand to make sure that a tilting piston won't
damage crankcase sealing face.
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0 NOTE: If need be, slacken cylinder by mallet.

Take off cylinder base gasket. Cover crankcase completely to avoid
any foreign matter from dropping into crankcase. With a pointed tool
@ inserted in piston notch, remove piston pin circlips @ from piston
and discard them.

0 NOTE: Disassembling the pistons from one side only renders the removal of
both piston pin circlips unnecessary.

Insert the piston pin extractor tool @ 877 090 into piston pin and fit expansion sleeve
and extracting nut onto extractor spindle. By turning the spindle, pull out piston pin until
its end @ aligns with the engine-specific mark @ on extractor sleeve. For further details
consult Service Information 4 UL 89-E.

587 - 582

462 53_\

532

0 NOTE: When pulling out piston pin, end of pin @ will be clearly visible in
window of extractor sleeve.

In the window of the extractor sleeve, 3 engine-specific marks are engraved. When
pulling out the piston pin, the expansion sleeve will be pulled in instead, thus keeping
bearing needles as well as thrust washers in position in conrod.

Once the piston pin is pulled out, remove extracting nut and withdraw extraction tool.
Finally, take off piston.

O NOTE: Make absolutely sure notto drop any bearing needle or thrust washer
into crankcase.
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The needles, thrust washers and expansion sleeve located in the small end of the
conrod can be pushed outinto a plastic tube ; T 48

© (as supplied with new bearing) and stored | &
this way for further use. Repeat procedure = = =
on second piston.

m ATTENTION: Store needle bearingwith- —
out fail coordinated with
piston.

5.15) Disassembly of crankcase:
Remove bottom end of engine from trestle and put it down on magneto side.

Loosen all fasteners, starting from outside towards inside. Split crankcase in its 2
halves by twisting with 2 large screwdrivers between the reinforcement ribs @ at joint
face. Remove one crankcase half carefully. After that, hold crankshaft at both ends with
somebody tapping loose the remaining half, but without hitting sealing face.

[0 NOTE: Don't place crankshaft halves on sealing face, it could get scratched or
damaged.

Remove the retaining ring @ at {1 49
rotary valve shaft bearing (fitted in

engine type 532 beginning with
engine serialno. 3,877.848and on
type 582 starting with engine serial
no. 3,957.335).

Heat up top half of crankcase in
the vicinity of rotary valve shaft
bearing to 60 + 70°C (140 + 160°
F) and push out bearing @ using
punch 877 052.

The leakage bore @ of waterpump
is plugged by a threaded pin, thus
enabling to fill the free space bet-
ween oil seals with grease.

On the type 462 a grease nipple is

fitted additionally facilitating to
grease installed oil seals.
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6) Cleaning of engine components:

A WARNING: Caution - be aware of vapours when handling with gasoline or solvent.
Inhalation of these vapours is injurious to your health.

Generally, clean all metal components except the crankshaft with cleaning agent or
kerosene. Remove remains of LOCTITE from sealing faces like crankcase halves with
sealant stripper. Don’t use cold cleaning- or degreasing agents. Pay special attention to the
cleaning of oil ducts in crankcase. Take extra care cleaning the crankshaft and ensure that
it won't get soiled, as normally the crankshaft won't be taken to pieces.

m ATTENTION: Never use a sharp metal tool to remove remains of sealant from mating
faces as score marks are detrimental to sealing faces.

Renew all gaskets, O-rings and oil seals.

Scrape off carbon formation from exhaust portin cylinder, cylinder head and piston dome and
remove residue from piston ring grooves by using a piece of a broken piston ring.

Remove calcareous deposits on coolant side of cylinder walls. Deposits would reduce the
heat transfer.

0 NOTE: The word ,,AUS" or the arrow on piston dome must:be clearly visible after
cleaning.

m ATTENTION: Dust off ignition components by compressed-air or cleaning rag.

For cleaning of used K & N filter see chapter "Air filter".
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7) Inspection and judgement of components:

7.1) Crankcase:

Clean crankcase. See Chapter "Cleaning of engine components".
Check all tapped holes.

Inspect mating face of rotary valve for wear and score marks.
Visual check for cracks and traces for wear on bearing seats.

Look for marks indicating that any of the bearing outer races had been rotating
during engine operation.

7.1.1) Measuring of crankcase:

For taking dimensions of the bearing seats, join crankcase halves, align with
ball bearings and tighten screws as specified (M8 to 24 Nm, M6to 10 Nm). Take
readings in cylinder axis on all 3 bearing locations.

m ATTENTION: All crankcase
fasteners to be
tightened, oth-
erwise readings

will be false.
Dimension new mm (in)) wear limit mm (in.)
Bearingseat 72 @ ........ccccueenee. 71,94 +71,958 (2,832 + 2,833) ............ 71,96 (2,833)
Bearingseat 62 @ ...........cceeenee. 61,94 +61,958 (2,438 + 2,439)............ 61,96 (2,439)
Ball bearing 6206 ...........c..cc....... 61,987+ 62,000 (2,440 + 2,441) ............ 61,987(2,440)
Ball bearing 6207 ..........ccceeeneee. 71,987+ 72,000 (2,834 + 2,835) ............ 71,987(2,834)
Interference ........ccccceeveeeeecivvvnnnnnn, 0,029+ 0,060 (0,0011+ 0,002) .............. 0,027(0,001)
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Rotary valve clearance:

The clearance of rotary valve between cover and crankcase is decisive for
starting behaviour. The bigger the clearance, the higher the starting speed
needed to compensate for losses. To
determine the actual clearance at differ-
ent spots, place putty evenly over face
of crankcase and fit rotary valve and

feeler gauge cover.

After removal of cover and valve, the
thickness of the compressed putty rep-
resents the actual clearance. Wear oc-
curs mainly inthe vicinity of intake open-

ings @.

lllustration 52 depicts another method
to determine the clearance by feeler
gauge.

1
b
1

Dimension new (in) wear limit mm (in.)
Rotary valve clearance (valve/crankcase). 0,25 + 0,35 (0,010 + 0,014) .............. 0,45 (0,177)
0 NOTE: In both intake ducts a cast deviation vane @ will prevent scavenging

oil out of conrod bearing. Never cut off this vane.

Ensure tight fitting .of oll
supply and return line con-
nection @ + @, and pulse
nipple @. Incase ofaloose
oil supply-connection @ re-
move angular tube and re-
fit properly sealed.
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Pay attention to free passage of vent-
ing bore @ at water pump side. Check
thread of tapped holes M6 @ for at-
taching water pump housing. If need
be, repair by using Heli-Coil inserts.

On the bottom crankcase half the vent
screw M6 @ for the rotary valve drive
is located.

7.2) Crankshaft:

The crankshaft, a built-up design with single components connected by pressfit is
supported on 6 bearings (on 532 and 582), and on 5 bearings (on 462).

Remove both oil seals. Check outer bearings on p.t.o. side and magneto side for pitting.
Renew as necessary.

7.2.1) Removal and inspection of crankshaft‘bearings:
Remove all O-rings from main bearings and labyrinth sleeve.
a) Power Take Off - side (PTO):

It is advisable to pull off both bearings together.
Support crankshaft on magneto side and place
the 2 ring halves @977 445 (for engine type 532
and 582) on the inner bearing and centre with
ring @ 977 490. Fit distance ring 876 569 and
puller ass’y @ 876 298 using 4 hex. hd. screws
M8 x 70.

m ATTENTION: Use mushroom shaped pro-
tection piece @ 876 552 to
protect centering on crank-
shaft end.

On engine type 462 pull off outer and inner
bearing separately. Take off distance tube along
with retaining washer. On type 532 and 582 pull
off both bearings together along with distance
sleeve by turning hex. hd. screw @ clock
wise.

0 NOTE: Onengine type 462 dif-
ferenttypes of bearings
may have been fitted;
store them separately.
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b) Magneto side (MS):

Support crankshaft on PTO end and place the 2 ring halves 276 025 on the
inner bearing (on engine 462 one bearing only) and centre with ring 977 490.
Fit distance ring 876 569 and puller assembly 876 298 using 4 hex. hd. screws
M8 x 70.

m ATTENTION: Use mushroom shaped protection piece 876 557 for protec-
tion of centering on crankshaft end. To attach the ring halves
use always 4 screws to avoid tilting of these halves.

Pull off bearing by turning in M16 hex. hd. screw until bearing can be taken off
by hand.

Clean all taken off bearings in gasoline or kerosene. Check every bearing for
smooth running.

Itis advisable to renew a bearing even with only slight traces of wearor pitting.
It is an advantage to renew all ball bearings in the course of an engine repair.

c) Centre:

In case of faulty inner oil seals or bearings, renew crankshaft. If the oll
consumption of the rotary valve drive is above 1 cc/hour, the possible reason
could be leaking inner oil seals, allowing oil to reach the crank space, and itis
burnt during combustion process. More likely reason would be leaking at crank
case sealing.

Rebuilding of a crankshatt is carried out alROTAX only. Look for and remove
from the drive gear for rotary valve possible abrasion of the mating bronze gear.

7.2.2) Checking of crankshaft alignment:
With crankshaft supported on the outer bearing seats, concentricity atthe inner
bearings to be within 0,08 mm (.003 in.) on a used crankshaft. On a new
crankshaft excentricity ishmited to 0,05 mm (.002 in.). Readings may be taken
with bearings fitted.
™ points of
measurement
points of ] — ] ¢ ¢ TN points of
measurement j measurement
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N
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7.2.3) Radial- and axial clearance of conrod:
Examine big end of conrod for wear (pitting, discoloration etc.).
Check axial clearance by feeler gauge.

To check radial clearance utilize dial gauge and suitable fixture. Prior to check,
clean conrod bearing in gasoline and blow out. Place crankshaft assembly in
measuring fixture @), turn crankshaft to set big end of conrod @ to B.T.C. and
clamp shaft by screw @. To have conrod positioned parallel to crankblade and
to avoid tilting, lift small conrod end @ by the adjustment screw @.

This set up is important for proper checking of the max. radial clearance.

Fit dial gauge @ and clamp with
screw @. Press conrod to the
right and set dial gauge to O.
Subsequently move conrod to
the left, along stop pin @ and
observe dial gauge.

Repeat readings a few times
and note radial clearance.

If axial- or radial clearance exceeds wear limit or at indication of pitting,
detectable through lubrication slot @, exchange crankshaft or have it rebuilt at

Rotax.

Dimensions new mm (in.) wear limit mm (in.)
Conrod, big end.....cc........... 30,014 +30,023 (1,1816 +1,1820)....... 30,03 (1,1823)

Crank pin ..........o e, 23,994 + 23,997 (0,9446 +0,9448) ....... 23,99 (0,9445)

Radial clearance ................... 0,020 - 0,033 (0,00079 +0,0013) ......... 0,05 (0,00197)
Axial clearance...................... 0,400 = 0,727 (0,0157 +0,0286) ......... 1,00 (0,0394)

A likely reason for badly worn thrust wash-
ers @ could be a not exactly true running
conrod. Visual check of the small end @ of
conrod.

There are some ways to check a conrod for

true running. An easy and quick way, onthe

condition that the crankshatt is still fitted in
i) the crankcase, is the following:

Remove the piston rings and fit cylinder.
Move piston along piston pin to both sides
of cylinderwall. A spring-back resilience
indicates a not true running conrod and
asks for exchange of the crankshatft.
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Check taper @ on both ends of crankshaft.
Check external @ and internal @ thread.
Check groove @ for Woodruff key on magneto-side.

Inspect oil seal contact surface @.
Check crankshaft for concentricity.

Check for adequate axial- and radial clearance of labyrinth sleeve.

~

Dimensions new mm

Conrod, small end ..........cleteeeiiiiiiiinnnnnn.. 21,997 + 22,005
Piston Pin ......cevevveeeeee i 17,997 + 18,000
Radial clearance, piston pin ................... 0,003 + 0,012
Crankshaft @, P-T.O. side ..................... 35,003 + 35,013
Ball bearing &, P.T.O., 6201 ................. 34,988 + 35,000
Bearing clearance ...........cccccccceiiininiinnns 0,015 + 0,033
Crankshaft @, magneto side ................. 30,003 =+ 30,013
Ball bearing &, magneto side, 6206...... 29,990 =+ 30,000
Bearing clearance ...........ccccccccciiiinninnnns 0,023 + 0,041
Labyrinth sleeve clearance, radial .......... 0,187 + 0,257
Labyrinth sleeve clearance, axial ............ 0,400 + 0,600

(in.) wear limit mm (in.)
(0,866 + 0,866) ............ 22,01 (0,867)
(0,708 + 0,709) ............ 17,97 (0,707)
(0,0001+ 0,0005) ............ 0,03 (0,001)
(1,378 + 1,379) ............ 35,00 (1,378)
(1,377 + 1,378) ............ 35,00 (1,378)
(0,0006+ 0,0013) ............ 0,05 (0,002)
(1,181 + 1,182)............ 30,00 (1,181)
(1,181 + 1,181)............ 30,00 (1,181)
(0,001 + 0,0016) ............ 0,06 (0,002)
(0,0074+ 0,010) .....ceeuee 0,40 (0,016)
(0,016 + 0,024) .............. 0,70 (0,028)
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7.3) Cylinder:

Light alloy cylinder with shrink fitted cast iron liner. The use of a cast-iron liner allows
rework for use of an oversize piston. An exchange of the liner is not planned.

7.3.1) Inspection of the cylinder:

Clean and inspect all sealing faces. Clean both O-ring grooves and ensure
tightly fitted cylinder head studs (tightening torque 7 Nm (62 in.lb.)). Remove
carbon deposits from exhaust port.

Visual check of cylinder bore for scratches and seizing marks. Removetraces
of a seizure and rests of aluminium and re-hone, but pay attention to maintain
correct diameter. If out of tolerance, rebore and hone to next oversize.

[0 NOTE: Onengine 462 UL one oversize and for engine types 532 UL
and 582 UL a 1%t and 2" oversize is available. The increase
of diameter is by 0,25 mm each time. For these oversize
diameters, the suitable piston is readily available. Consult
respective spare parts list.

( Rm. 462-532-582 UL | 10-1994) ROTAX. (-45-0f170 )




7.3.2) Cylinder bore:

Cylinders are machined to 2 tolerance groups, marked on the spigot either red
or green. The difference in bore dia. is 0,01 mm. Suitable pistons are available

in the same colour code.

Dimension new mm (in
outofround ......cccooeeviiiiiiieiiierinnnn, 0,00 - 0,02 (0,00+
CONICILY vvvveeeeieeceee e 0,00 - 0,03 (0,00~
Type 462 UL

Cylinder (standard, red) ............. 69,50 +69,51 (2,7362+
Cylinder (standard, green) ......... 69,51 + 69,52 (2,7366+
Cylinder (1% oversize, red) ......... 69,75 + 69,76 (2,7460+
Cylinder (1 oversize, green) ..... 69,76 + 69,77 (2,7465+
Type 532 UL

(standard, red)........ccccevviiieenenne 72,00 +72,01 (2,835 =+
Cylinder (standard, green) ......... 72,01 +72,02 (2,8350+
Cylinder (1 oversize, red) ......... 72,25 +72,26 (2,8444+
Cylinder (1 oversize, green) ..... 72,26 + 72,27 (2,8448 +
Cylinder (2™ oversize, red) ........ 72,50 +72,51 (2,8543+
Cylinder (2™ oversize, green) .... 72,51 + 72,52 (2,8547+
Type 582 UL

Cylinder (standard, red) ............. 76,01 +76,02 (2,9925+
Cylinder (standard, green) ......... 76,02 +76,03 (2,9929+
Cylinder (1% oversize, red) ......... 76,26+ 76,27 (3,0023+

Cylinder (1% oversize, green) ..... 76,27 +76,28 (3,0027+
Cylinder (2" oversize, red) ........ 76,51 +76,52 (3,0122+
Cylinder (2" oversize, green)-... 76,52 +76,53 (3,0123+

Diameter readings are taken in
across.

J) wear limit mm (in.)
0,0008) ............ 0,05 (0,002)
0,0012) ............ 0,08 (0,0032)
2,7366) .......... 69,60 (2,74)

2,7370) .......... 69,60 (2,74)

2,7464) .......... 69,85 (2,75)

2,7469) .......... 69,85 (2,75

2,836) .....cuin. 72,10 (2,8385)
2,8354).......... 72,10 (2,8385)
2,8448) .......... 72,35 (2,848)
2,8452) .......... 72,35 (2,848)
2,8547) .......... 72,60 (2,858)
2,8551) .......... 72,60 (2,858)
2,9929) .......... 76,10 (2,996)
2,9933) .......... 76,10 (2,996)
3,0027) .......... 76,35 (3,006)
3,0031) .......... 76,35 (3,006)
3,0129) .......... 76,60 (3,016)
3,013) ..o, 76,60 (3,016)

crankshaft axis and 90°

c. 5mm (.2 in.) below top
of cylinder

Y _c.5mm (.2in.) above
exhaust port

(O

c.5mm (.2in.) above
spigot cut-away

y

(

A
| | a= L
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7.4) Piston:

Remove all piston rings by a pair of piston ring pliers and make sure to put them aside
co-ordinated to piston inclusive position of top side of rings. Remove carbon deposits
from piston crown and from the underside of piston, using a blunt tool. Clean ring
grooves by a piece of a piston ring.

Check pistons for cracks, seizure or scuffing marks. Visual control of ring securing pins
and of groove for piston pin circlip. Take readings of piston pin bore.

On the pistons for type 532 and 582 a hole of c. 14 mm dia. is in the piston skirt. Pre-
compressed gases from the crankcase pass this hole and enter the combustion
chamber via the boost port, thus increasing the volumetric efficiency and creating the
cooling of the piston pin bearing.

0 NOTE: On the piston crown the nominal dia, an arrow indicating the
installation position and the code of the manufacturer are imprinted
as well as a clearly visible colour mark for tolerance group.

7.4.1) Piston-to-wall clearance:

Type 462 UL

Dimension new mm (in.) wear limit mm (in.)
Cylinder bore, red .........cccceeeenee 69,50 +69,51 (2,736 + 2,737) ............ 69,60 (2,74)

Cylinder bore, green .................. 69,51 +69,52 (2,7366+ 2,737) ............ 69,60 (2,74)

piston dia., red.........ccccovinieeeennns 69,41 +69,42 (2,7326+ 2,733) ............ 69,32 (2,729)
piston dia., green ...........cccoeeneee 69,42 +69,43 (2,733 + 2,7334) .......... 69,32 (2,729)
piston-to-wall clearance .............« 0,08 - 0,10 (0,0315+ 0,039).............. 0,20 (0,008)
Type 532 UL

Dimension new mm (in.) wear limit mm (in.)
Cylinder bore, red<........cocuveeeee. 72,00 +72,01 (2,8347+ 2,835) ............ 72,10 (2,8385)
Cylinder bore,green .................. 72,01 +~72,02 (2,835 + 2,8354) .......... 72,10 (2,8385)
piston dia.,Ted........cccccoviunieeeennns 71,92 +71,93 (2,831 + 2,832)............ 71,85 (2,8287)
piston dia., green .........ccccceeeneee 71,93 +71,94 (2,828 + 2,832)............ 71,85 (2,8287)
piston-to-wall clearance ............... 0,07 = 0,09 (0,0027~+ 0,0035) ............ 0,20 (0,008)
Type 582 UL

Dimension new mm (in)) wear limit mm (in.)
Cylinder bore, red .........cccceeen. 76,01 + 76,02 (2,992 + 2,993) ............ 76,10 (2,996)
Cylinder bore, green .................. 76,02 + 76,03 (2,993 + 2,994) ............ 76,10 (2,996)
piston dia., red.......cccccccvvveeeeeennn. 75,94 + 75,95 (2,989 + 2,99) .............. 75,87 (2,987)
piston dia., green .........c.cccoeonneee 75,95+596  (2,9901+ 2,9905) .......... 75,87 (2,987)
piston-to-wall clearance ............... 0,06 +0,08 (0,002 =+ 0,003).............. 0,15 (0,006)

On oversize pistons add 0,25 mm per oversize.
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7.4.2)

Diameter of a new piston is measured at distance "H"
from end of piston skirt (See SI 5 UL 94-E).

"H" for

Type 462 UL 23,0 mm (0,90 in.)

Type 532 UL 18,0 mm (0,70 in.)

Type 582 UL 20,5 mm (0,80 in.)

On a used piston the biggest diameter is always noted.

Piston and cylinder to be renewed if the piston-to-wall
clearance exceeds wear limit.

To determine the piston-to-wall clearance, deduct biggest
piston diameter from smallest cylinder bore diameter:

On type 462 UL /532 UL / 582 UL

Dimension new mm (in.) wear limit mm (in.)
Piston pin bore in piston:............. 18,001+ 18,005 (0,709 + 0,709) ........:5. 18,04 (0,71)
Piston pin: .....cocvvieeniiie e 17,997+ 18,000 (0,7085+ 0,7087) i....... 17,97 (0,70)
Clearance of pin in piston ............ 0,001+ 0,008 (0,000 + 0,0003)............ 0,05 (0,002)

Piston rings:

Remove piston rings, using piston ring pliers. Never overtension rings, other-
wise ring loses its pretension, or Molybdenum coating might break off. Ensure
to refit used piston rings into same location and position as before removal. A
new rectangular ring may be fitted either way up.

L&Y

Piston rings are checked for end gap and flank

% clearance. With ring fitted, clearance of flank can be

checked by feeler gauge.

Tomeasure the end gap "A" of a piston ring, position ring in anew cylinder using
piston as pusher and check gap by feeler gauge. To check the end gap on a
used ring for wear limit, position ring in the corresponding cylinder.

Dimension new mm (in.) wear limit mm (in.)

1string (semi-trapeze)

End gap, type 462 UL .................. 01 + 025 (0,004 + 0,009)........ 1,00 (0,04)
End gap, type 532 UL .........co....... 02 + 0,35 (0,078 + 0,140) .............. 1,00 (0,04)
End gap, type 582 UL .................. 03 + 045 (0,012 + 0,017) ccovcrvveene. 1,00 (0,04)

The flank clearance of a semi-trapeze ring cannot be measured reasonably.
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Dimension new mm (in.) wear limit mm (in.)

2" ring (rectangular), for type 462 UL

Height of groove ..............ccceene 154 + 1,56 (0,606 + 0,614).............. 1,65 (0,65)
Height of ring ......ccccoeviieiiiiiee, 1,478+ 1,49 (0,058 + 0,059).............. 1,40 (0,55)
Flank clearance.............cccoounnene 0,05 + 0,082 (0,002 + 0,003).............. 0,20 (0,008)
ENd gap ..cccooeeviiiiieeee e, 0,2 + 0,35 (0,008 + 0,014).............. 1,00 (0,039)

2" ring (rectangular), for type 532 UL

Height of groove .........cccccceeevneee. 2,04 + 2,06 (0,08 =+ 0,081).............. 2,15 (0,85)
Height of ring ..., 1,978+ 1,99 (0,77 + 0,78) ccccveerrnnnnn 1,90 (0,75)
Flank clearance ...............cceeeunnns 0,05 + 0,082 (0,002 + 0,003).............. 0,20 (0,008)
End gap ..cooevvvieiieee e 0,2 =+ 0,35 (0,008 + 0,014)........:%... 1,00 (0,039)

2" ring (rectangular), for type 582 UL

Height of groove ..............ccceene 2,04 + 2,06 (0,080 + 0,081).............. 2,15 (0,85)
Height of ring ... 1,978+ 1,99 (0,77 +_-0,78) cevvvvrvnneen. 1,90 (0,75)
Flank clearance.............cccoeunneee 0,05 + 0,082 (0,002<+ 0,003) .............. 0,20 (0,008)
ENd gap ..ccoooeeiiiiiieeee e, 03 + 045 (0,012 + 0,017) ... 1,00 (0,039)

7.4.3) Piston pin:

Check piston pin for wear and pitting at bearing contact surface and take diameter readings.
Dimension new-mm (in.) wear limit mm (in.)

PISEON PIN «rveveeeeeeeeeeee e 17,997+ 18,0 (0,7085+ 0,709) ........... 17,97 (0,707)

m ATTENTION: Renew piston pin at detection of perceptible traces of wear,
even if dimensions are correct, at beginnings of pitting or
discoloration. Always renew piston pin circlips after every
removal.

7.4.4) Piston pin bearing:

The needle cage has been super-
seded by a cageless needle bearing,
increasing life-span essentially due
to'higher load capacity. The cageless
needle bearing is a needle bearing with
31 needles and 2 thrust washers, intro-
duced with engine no. 3,642.858 on type 462 UL
and engine no. 3,722.250 on type 532 UL. On
engine 582 UL this needle bearing has been fitted
since the beginning of serial production.

00 NOTE: It is strongly advised to fit the
cageless piston pin bearing (part
no. 832 020) at an engine repair.

Inspect needles for wear and pitting. With one needle visibly damaged, renew
the whole lot (all 31 needles).
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7.5) Cylinder head:

Remove carbon deposits from the combustion chambers, using a blunt tool. Visual
check of sealing face for cracks and distortion. Inspect thread and sealing face of spark
plug holes. For safety‘s sake, do not repair tapped holes for spark plugs, exchange the
cylinder head instead.

True sealing face of cylinder head. If necessary, rework up to
max. 0,3 mm.

Ensure clean spotfaces for nuts.

Cap nut seals the water space by a
cutting edge.

0 NOTE: On both ends of the cylinder head is a tapped
hole M6 for connection of a vent line.

7.6) Thermostat:

To make an operational test, drop thermostat into a glass filled with water, heat it up
and watch at which temperature it'starts opening (standard opening temperature 55
- 60° C (130 - 140° F).

The by-pass bore @ in the thermostat ensures safe operation with thermo-
stat closed. Install thermostat with by-pass bore @ towards top (direction
spark plugs).

thermostat closed thermostat open
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7.7) Rotary valve shaft:

Two versions of rotary valve shaft are in production. The one with longer gear @ is used
on engine type with fresh oil lubrication, as beside the rotary valve the oil pump is driven
from this gear, too. Drive of the integrated water pump from the other end of shatft.

7.7.1) Disassembly of rotary valve shaft:

Depress spring cup and remove circlips, followed by all the components. The
spacer is glued into position and can be pressed off along with ball bearing.
Clean shaft and remove rests of LOCTITE.

m ATTENTION: Always use punch 876 612 to avoid any damage.to shatft.

\

circlip 12
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7.7.2)

7.7.3)

Inspection of the single components:

Check shaft for max. deflection of 0,05 mm, not between centres but on rollers,
and check thread. Visual inspection of contact face for oil seals. At traces of
wear above 0,05 mm renew rotary valve shaft.

Check shaft splines for bronze gear. This gear needs easy axial movement for
troublefree operation. Inspect helical toothing of bronze gear. Reason for
damage of gear could be a broken compression spring. Pay attention to free
length of spring (25,1 mm) and possible discoloration. Renew as required. The
O-ring behind bronze gear serves as damping element and should be renewed
at an engine repair.

Check both ball bearings. The bearing next to water pump can be exchanged
only when crankcase is in pieces.

0 NOTE: Brown shading on the mating face of crankcase:for rotary
valve indicates a faulty oil seal and oil consumption.
Dimension new mm (in.) wear limit mm (in.)
Backlash (rotary valve gear) ........ 0,084+ 0,164 (0,003 + 0,006):........... 0,40 (0,016)
0 NOTE: To increase durability of rotary valve shaft and oil seals, the

shaft diameter has been reduced from 12 to 10 mm &, thus
reducing circumferential speed.

Change was carried out on engine type

462 UL starting with engine no. 3,642.690 and on engine type
532 UL with engine no. 3,722.150. See Service Information 2 UL 88-E.

Sealing of rotary valve shatft:

To further improve the sealing of the rotary valve shaft, the leakage bore is
plugged now by a threaded pin M5 x 6, to enable to fill the space between the
two water pump oil seals completely with grease (c. 6 cc MOLYKOTE 44,
medium). See Service Info 1 UL 91-E. Axial fixing of the bearing next to water
pump by retaining ring. Change to this type of sealing started on engine type

462 UL with engine no. 3,804.223
532 UL with engine no. 3,887.848
582 UL with engine no. 3,957.335.

0 NOTE: It is advisable to convert to this type of sealing at an engine
repair.
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7.7.4) Reassembly of rotary valve shaft:

Grease oil seal @ and fit with open side towards inside on rotary valve shaft,
add ball bearing @ and shim @. Moisten rotary valve shaft with LOCTITE 648
Heatup spacer @to 70 - 80° C (160 + 180° F), slide on shaft and hold in position
until Loctite cures hard and spacer keeps tight on shaft. Slide on shim @, new
O-ring @ and bronze gear @, followed by spring @ and spring cup @.

Loctite 648

free of grease

Depress spring via spring cup and fit circlip @. Rotary valve gear must be
movable to compress spring.

m NOTE: A spacer @ shifting during engine run causes damage to
rotary valve gear @.
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7.8) Contact breaker ignition unit:

7.8.1)

7.8.2)

BOSCH magneto generator SCP2 on ROTAX 462 UL and 532 UL.:

ROTAX engines type 462 UL and 532 UL are equipped with the BOSCH
contact breaker ignition unit and integrated generator 12V 140W.

The charging coil located on stator plate generates the ignition current needed.

The ignition unit consists of stator plate with charging coll, 2 lighting coils (110W
+ 30W), 2 capacitors and 2 breaker sets as well as magneto ring, 2 ignition
coils, adamping box, 2 spark plugs with connectors (standard or shielded) and
ignition cables. If needed, a complete unit for radio interference suppression
is readily available.

Stator plate:

Clean stator plate and check visually. Check resistance of coils and capacity
of capacitors by relevant instrument (resistance measuring:bridge resp.
multimeter for ohmic resistance and capacity). Readings must be within the
stated values:

Charging coil (bottom) .......... 3,20+ 3,70 Q
Lighting coil 30W (top) .......... 2,38 +0,25Q
Lighting coil 110W ................ 0,40 +0,10 Q
Capacitor ..........cceeveveeevvnnnnnnns 0,24 + 0,30 pF

Inspect breaker contacts for wear (burn-up). If burn-up is excessive, exchange
breaker set. Breaker contacts are platin coated, therefore it is not sensible to
regrind them. Check capacitors for tight fit, if need be, pull them out and re-glue
with LOCTITE 648, but on three spots only to maintain electric contact. Repeat
greasing of lubricating felt.

0 NOTE: When fitting a capacitor, apply pressure on shoulder of
capacitor case only, and use LOCTITE 648.

If one of the coils has been slackened or renewed, always utilize a centring ring.
Place centring ring over coils on stator plate, press coils against centring ring
and tighten screws. Remove centring ring. Apply LOCTITE 221 to the fixation
screws.

In serial production the two lighting coils are connected parallel (yellowto green
cableand yellow/black to green/black cable). But, if need be, they can be used
separate, like e.g. for supply of arevs-counter and simultaneously to arectifier-
regulator. Check all wiring for damage, renew as necessary. Don’t repair any
cable by just adding a bit.

0 NOTE: For reason of overheating don‘t use the 30 Watt coil on its
own for charging the battery.
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7.8.3) Wiring diagram:

magneto side

A
M
A ignition coils I charging cable (blue/red)
B charging coil (bottom) J charging cable (blue)
C lighting coil 30W (top, green - green/black) K shortening cable (black)
lighting coil 110W L lighting cable (yellow - yellow/black)
D capacitor M  ground cables (blue)
E contact breaker lever N  ignition cable
F breaker contacts O  spark plug connector
G fixing screw P damping box
H adjusting groove

Pay special attention to good connection of charging wires (I, J) and ground
cables (M) with ignition coils (A) (see ill.).

0 NOTE: Ensure correct connection of damping box. Red cable to
magneto-side ignition coil. On air-cooled engines the con-
nection is reversed!

7.8.4) Flywheel:

The magneto ring is attached to the magneto housing by 4 Allen screws with
spring washer. If this unit was separated, apply LOCTITE 648 to mating face
and centring of magneto ring and secure screws with LOCTITE 221. Remove
cured rests of LOCTITE from magneto housing and clean contact faces.
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7.8.5)

O NOTE: Separate magneto ring from magneto housing by hitting
magneto housing with a mallet. Mating face to be thoroughly
clean to assure true running of magneto ring.

The hole pattern is asymmetrical, therefore magneto ring can be fitted in one
position only. Clean and check taper and groove for Woodruff key. Check the
4 permanent magnets for tight fit and possible cracks, renew if necessary.

m ATTENTION: Even with only a small crack in one of the magnets exchange
the complete magneto ring.

Ignition damping box:

Because of the nature of the magneto flywheel ignition, due to magnetic flux,
a second but unwanted spark is generated after the regular one. Combined
with increased deposits in the combustion chamber it can lead to uncontrolled
ignitions which could cause damage to the piston. The use of the damping box
will prevent the second spark.

Wiring diagram for damping box 866 572:
When connecting damping box, make absolutely sure of correct polarity,
— black cable to P.T.O. ignition coll, terminal 15

— red cable to magneto side ignition coil,
terminal 1

Operational testof damping box: — -

With damping box connectedfalse, Q N O
spark must not occur on any cylin- 4
der when cranking engine. Sparking

would indicate faulty damping box and ored

makes renewal necessary. . black

damping box 866 572

No spark with damping‘box connected could be
caused by the following:

— Faulty or falsely connected damping box

— Breakaway gap not within tolerance (see chapter ,pole shoe breakaway
gap”)

— Damaged Woodruff key

—PBadly positioned stator plate
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7.8.6) Adjusting of ignition timing:

To check ignition timing, use test lamp or buzzer, con-
nected to shorting cable of respective cylinder and ground.
Timing marks are placed on crankcase and magneto
housing.

The ignition marks @ must align at the moment of ignition,
that is when breaker contact begins to open and the
brightness of the lamp and/or the sound of the buzzer

changes.
max.diferences between he clnders 0 (6004 1) Set stator plate ass’y to mid position and tighten
T screws.
- 5 2) Adjust contact breaker to open at ignition timing
%L (see chapter: ,Technical Data®)
I\ TDC

lllustration shows type 462 UL

(0,012 + 0,016 in.).

If breaker gap is not within these values, re-adjust by
.75 turning stator plate accordingly and repeat setting of
ignition timing.

EI 3) Checkofthe max. breakergap(nominal 0,3+0,4 mm)
€

- Breaker gap.too small:

Turn stator plate in direction of engine rotation.
- Breaker gap too big:

Turn'stator plate against engine rotation.
Repeat adjusting of ignition time to point 2 and 3.

Flywheel
mark

e I

Crankcase 9
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Accordingly, stator plate can be turned, too.

Crankcase
Crankcase center mark

center mark Crankcase

Crankcase

Flywheel
mark

O _ 4+

Ignition advance too much:

Turn stator plate clockwise, or reduce Ignition advance not enough:

breaker gap down to min. 0,3 mm Turn stator plate anti-clockwise or en-

large breaker gap upto max. 0,4 mm

7.8.7) Pole shoe breakaway gap:

Once the correct ignition timing is adjusted, the pole shoe breakaway gap
mustbe checked. The gap betweeniron

core of coil and end of magnet
must be in the range between
13-17 mm (0,5 - 0,7 in.)
(see ill. 68) with ignition
timing marks aligned.

Ifthe breakaway gap
is not within the

above stated li-

mits, itis likelythat

the position of the

flywheel on the

crankshaft has

changed. Pull off

flywheelandinspect
taper and Woodruff
key. If need be, re-
pair.

With a pole shoe break
away gap not correct, the
engine won'tstartatall oris very
hard to start, or misfires.

Adjusting of the ignition timing and repair of ignition unit should best be carried
out by an experienced mechanic.
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7.9) ROTAX 582 UL with breakerless DUCATI dual ignition unit (DCDI):

7.9.1) Brief description:

The engine 582 UL is equipped with a breakerless 12V 170W DUCATI
capacitor discharge dual ignition. The unit consists of a flywheel magneto
generator, 2 double ignition coils with integrated electronic control circuit and
2 external pick-ups.

The 12-pole flywheel generator is an outer rotor type with 12 permanent
magnets. The stator is equipped with 12 coils, 8 of them used for feeding
auxiliary equipment and 4 to supply current for the 2 ignition circuits.

7.9.2) Operation of the ignition unit:

Two pairs of charging coils fit- &
ted onthe stator plate and inde-
pendent from each other feed —
one ignition circuit each. The = T —
energy supplied is stored in the /

capacitor. At the moment of ig-
nition the external pick-ups trig-
gerthe discharge of the capaci- >
tors via the primary winding in ‘
the ignition coil. The secondary
winding supplies the high volt-
age for the ignition spark. The
ignition voltage is c. 25 kV at
6000r.p.m. and aload of 50 pF.

0

0 2000 4000 6000 8000 10000
1/min.

7.9.3) Ignition switches:

Each of the two ignition switches needs its own grounding switch. Both
grounding cables connected to one switch only would render both circuits
grounded-and ineffective.

on on
shorting cable shorting cable

(black/yellow) off (black/yellow) off
ignition circuit 21?

ignition circuit 1

m ATTENTION: With the engine running, the trigger cable (red) must not be
disconnected from the electronic box. Interruption could
destroy the electronic box.
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7.9.4) Magneto flywheel:
Clean flywheel and inspect magneto ring for cracks. Visual check of taper, key
groove and of trigger piece.

m ATTENTION: Even with only asmall crack inthe magnetoring, the flywheel
has to be exchanged.

7.9.5) Electronic box:

Visual inspection of electronic box. Pay attention to neat connections. It is not
possible to repair the electronic box. For fault-tracing it is advisable to switch
electronic box from one circuit to the other. If trouble stays with box, renew it,

The ignition cables have to be fitted tight on electronic box. If the threaded
prong is no adequate anchorage, use LOCTITE 380 for additional support.
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7.9.6) Wiring diagram of electronic box:

GEN ..o 12-pole generator
LA e lighting coil

G charging coil

| O charging coil
PL/P2 ... pick-up

D oo charging control diode
C e capacitor

S e control SCR

HI o primary coil

HZ e secondary coil
ignition switch
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7.9.7) Wiring diagram: 13—
magneto side %
A=
p.t.o. side
13
N %—14— —12
% &Nl 5

after installation, all

Ill. 85 connections to be 5__

secured with a shrink tube

electronic box

8 lighting coils
4 charging coils
pick-up

1

2

3

4

5 trigger cable, red/white
6 charging cable, green

7 charging cable, white

8 2 shortening cables, black/yellow, 0,75 mm?
9

lighting cable, yellow/black

10
11
12
13
14
15

N

rev-counter cable, grey

ground cable, brown
ignition cable

spark plug connector
spark plugs

shrink tube
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7.9.8) Stator repair kit:

The harness assembly is available as spare part, but further repair on the kit

is not possible.

7.9.9) Trouble shooting:

If engine trouble is thought to be caused by faults in the ignition system,

proceed as follows:

Check electric connections
and wiring

*good

[0 Check spark plug and connector
Carry out spark test

*good

Check ignition switch

*good

Check pick-ups
(measure resistance)

*good

Check flywheel generator, _
(measure resistance of charging coil)

*good

Check electronic box, _
(measure resistance,of secondary coil)

*good

Check control circuit
(continuity test)

[ Spark test

faulty

faulty

faulty

faulty

faulty

faulty

faulty

Repair

Clean:or
renew

Repair or
replace

Replace

Repair or
renew

Replace
electronic box

Replace
electronic box

Remove spark plug connector from ignition cable, allow a gap of 5- 6 mm (0,2
- 0,23 in.) to engine ground and crank engine.

If sparks flash over, ignition system is considered to be in good condition.

( Rm. 462-532-582 UL 110-1994]
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7.9.10) Fault-tracing schedule:

Possible Flywheel generator Electronic-Box
cause
Charging Rev.-counter . ] . Primary Secondary
Trouble coil branch Lighting coil Pick-up circuit coil
: . ; Short circuit bet- .
Engine does Interruption Interruption —o o | Interruption
not start or short cicuit X X or short circuit \é\'re%r:jgﬁﬁﬂe\’vh'te or short circuit
Engine misfires | - g circuit X X X Faulty charging | gpo circuit
at low speeds coil control
Engine runs q
: - Air gap -
Ieor\;\;';\gg;éd Short circuit X X fir X Short circuit
Engine runs :
erratic at Short circuit X X X E&?%&?g{ 99 | Short circuit
high speed
Rev-counter S Interruption
does not work Short circuit or short circuit X X X X
No supply of Interruption
lighting current X X or short circuit X X X

Prior to control of single items, always check connections, wiring and ignition
switch first.

7.9.11) Resistance values of DUCATI ignition-unit:

g

Ignition

Ignition coll:
Stator:

Rev-counter
Pick-up:
Pick-up:
Pick-up:

nition ,,OFF*:
LON™:
0 NOTE:

Secondary coil in E-box

Lighting coil (yellow - yellow/black)

Charging coil(green - white)

(grey=white)

old type (red - engine ground)

new type, starting with s/n 4.017.191

(red/white - engine ground)

black/yellow - brown (ground)

black/yellow - brown (ground)

51 + 6,3 kQ
0,3 + 0,35Q
230 + 280 Q
30 + 35 Q
50 + 70 Q
140 + 180 Q
closed circuit
open circuit

All readings to be taken at room temperature!

7.9.12) Sundry data of DUCATI ignition system:

Air gap at pick-up: ... 0,4-0,5mm (0,016 - 0,02 in.)
Cut-in speed: ........cooeeiviiiiiiieeeeeans 300 r.p.m.
Lighting output: ........ccooeevvviiinnnnnnn. 140 W AC at 3000 r.p.m.

160 W AC at 6000 r.p.m.

(-64-0f170 )
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7.10) Spark plugs:
On all the engine types dealt with in this manual, the same spark plug is used.
Specified spark plug: 14 mm thread size, ROTAX part no. 897 050

Spark plug design: 1and 2
1 Terminal nut inseparable on connection thread

2 Connection thread

3 Leakage current barrier

4 Insulator (Al, O,)

5 Conductive enamel 3
6 Terminal stud

S T g -
AL L L ®/p L & % L 3§

7 Upset- and heat-shrinkage zone

8 Captive sealing ring
9 Insulator nose
10 Centre electrode

11 Ground electrode

Plugs have to meet extreme demands. A plug is exposed to
periodically changing processes in theccombustion cham-
ber as well as to the ambient climatic conditions.

The heatrange of aplug is ameasure of the thermal loadability.
This plug has been selected as it suits the specific requirements
of these engines and their-application. Fuel and lubricating oils

contain partly aggressive ingredients which will deposit on the
electrodes at conditions below point of condensation. Therefore it is ’ 11

important to stick to type and heat range of plug as specified by the /Il 88
engine manufacturer.

Correlation-between electrode gap and ignition voltage demand:

Uo Ignition voltage supply e

Uz Ignition voltage demand B vo________]|

AU Ignition voltage surplus T

25 +
Voltage surplus is reduced by wear of elec-

trodes. 20l

Due to continuous wear of the electrodes the
gap increases steadily. Therefore, as wear of
electrodes progresses, the demand of ignition
voltage rises.

15 + Uz

Ignition voltage

10 +

5

0 1 | | |

04 0,6 0,8 1,0 12 mm
Ill. 89 | Electrode gap
(-65-0f170 )
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Check electrode gap by feeler gauge. If need be, adjust. Gap
should be between 0,4 + 0,5 mm (0,016 + 0,020 in).

Preferably exchange plugs on both cylinders and avoid to switch
plug from one cylinder to the other. Use only spark plugs with
inseparable terminal nut. For safety’s sake renew plugs every 25
hours of operation. Tighten plugs on the cold engine to 27 Nm
(238 in.Ib.).

If engine won't start or runs on one cylinder only, check

0.4-0.5mm

— if spark plug connectors are in good order; renew as
required. Ensure there are no spark punctures in ignition
cables,

— ifignition cables are undamaged and fitted tightly to spark
plug connector and ignition coil,

— if contacts on ignition wiring are in good condition,

— if spark plugs are in good order (not fouled, deposits or
electrodes bridged),

— if spark plug heat range is as specified.

==

Xy ot T Y
X ¥
XXy sy r¥

— +
h‘“n e

X Ly
X B
va,xyy ) .y f

L4
¥
. F s "v,

’
19
X% g wart

With heat range of plug as With heat range of plug too With heat range of plug too

specified and correct carb low (hot plug) or carb calibra- high (cold plug) and carb

calibration, the colour of face tion too lean, the plug face is calibration toorich, plug ap-

ought to be brownish. white and electrodes might pearance is black and
be covered with melt beads. sooty.

m ATTENTION: Heavy oil deposits on electrodes and insulator may cause engine
troubles.

If the ignition problem remains after cleaning or changing spark plugs, check spark plug
connectors, ignition cables, ignition coil and finally the complete ignition system.
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7.11) Spark plug connector:

Inspect spark plug connector for cracks, burn-off,
dampness and fouling. Check connection with
ignition cable and fitting of rain protection cover.
The resistance value of the standard spark plug
connector is 4,5 + 5,5 kW.

For various applications radio interference sup-
pression plug connectors have to be used ac-
cording to respective regulations. But these are
more prone to troubles than the standard resistor
type connector, due to the metal shielding.

On engine installation with spark plugs down, itis
highly recommended to secure spark plugs addi-
tionally.

Resistance of these connectors is 0,8 = 1,2 kQ.

Never pull off spark plug connector on a running
engine.

7.12) Hydro-damper:

The hydro-damper was planned to re-
duce crankshaft vibrations on engine
type 582 UL. The inside of the damper
consists of a steel ring @ floating in-oil.
The damper case @ is sealed by 2 O-
rings @ and cannot be taken apart. In
case of leakage, the damper assembly
has to be renewed.

Y
q‘
4y

N
PAY

The freely moving.damper ring inside
the case transforms vibration energy
into heat.

0 NOTE: The amount of oil in-
side is ca. 5 cc.

Onengines priortoengine no. 4,015.235
no hydro damper is installed, but it can
be fitted afterwards. For that, besides
the damper, the starting pulley and 3
attachment screws M8 x 20 instead of
M8 x 16, and if with electric starter, a
different starter gear adapter will be nec-
essary.
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7.13) Rewind starter:

7.13.1) Disassembly of rewind starter:

Remove snap ring @, locking spring @ and retaining ring @, followed by pawl
lock @ and pawl @. Pull out starter rope fully to the end and hold sheave @
by thumb in this position, push out rope clamp @ by screwdriver and withdraw
rope. Slowly release rewind spring by easing of thumb pressure on sheave.

m ATTENTION: At a sudden release of the rewind
@ spring the spring assembly @ might

escape, leading to injury or deforming

end of spring ©.

./(

Molikote G N

Remove rope sheave
from bearing pin @. Lift
outrewind spring along
with cover @ by suit-
able tool (e.g. offset
screwdriver). Ensure
that spring will not es-
cape from cover.

BP Energrease LS3

Check welded bearing pin @ for cracks at the welding @
and inspect rope guide @ in starter housing. Rewind
spring is available assembled with cover, only. At ex-
change, pay attention to correct direction of coil spring.

m ATTENTION: Never remove rewind spring from
cover @ , it could cause injuries.

Inspection of rope sheave @ for cracks and wear,
especially at spring engagement @.
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Inspect guide pin @, engaging nose

@ and supporting edge @ for lock- 100 15
ing spring of the paw! @ for cracks
and wear. 17
Check guide pin for locking spring 4
and gliding face @ of pawl lock @.
Inspect locking spring and starter
rope for wear. 18—<
/
7.13.2) Reassembly of rewind starter: 16

Always grease rewind spring with silicone base grease to prevent corrosion
and to keep friction low and to provide additional damping at‘rewinding of
- starter rope. Fit rewind spring, assembled in cover,
Slicon-base grease on ) starter housing until positive stop. Ensure en-
rewind spring and . .
quide gagement of both lugs I in recess of housing.

00 NOTE: Fitting of spring assembly should be
done on'a hand press to prevent any
damage to spring and cover.

Slightly grease hub_ ‘of
rope sheave and place
sheave on bearing pin in
starter housing. Ensure
that bent inside end @ of
rewind spring engagesin
assigned recess @ in
rope sheave.

Turn rope sheaveanti-clockwise right to its
stop, and then turn back to the point where
the rope canbe fed into the rope sheave via
the guide.in the starter housing.

Feed in rope until end is visible in clamp
pocket @ of sheave and insert key clamp @
in'such away that by pulling the rope it will be
clamped. See detail A. Slowly letthe rope go,
thus winding rope back on sheave.
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Grease contact face U of pawl (pin side) and pawl lock with BP Energrease
LS3.

m IMPORTANT: It is necessary to
grease both of these
facestoavoid exces-
sive wear of plastic
parts.

Place pawl and pawl lock in posi-
tion and secure with retaining
ring. Sharp edge of retaining ring
has to point towards outside.

Grease inside diameter of lock-
ing spring with MOLYKOTE G-N
and fit on bearing pin by com-
pressing the ends of spring so
that looped spring end @ will
encircle guide pin @ on pawl
lock. Fit snap ring @ to secure
locking spring in axial direction.

The straight end @ of the locking spring will rest
after the initial pull on starter rope and subse-
quent rewinding, on supporting edge @ of pawl.

To exchange rubber buffer @ and starter grip
@, pull out starter rope and open knot @.

(-70-0f170 )
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7.14) Electric starter:

Besides the rewind starter fitted in serial production, an optional electric starter,
possible either on P.T.O. side or magneto side, is offered.

7.14.1) Pinion starter on P.T.O. side:

In this case the ROTAX reduction gear cannot be
fitted.

The starter is fitted to crankcase on exhaust
side. The starter gear is attached to belt pulley
used for belt drive reduction, via starter gear
adaptor. Ensure required gear engagement. In
resting position, the distance of pinion to starter
gear must be 3 - 4,6 mm (0,118 - 0,18 in.).
Backlash of gears must be between 0,3 - 0,6 mm
(0,012 - 0,024 in.).

Clean starter gear and scrutinize both sides for cracks
[, starting at root circle. Exchange starter gear without
fail, at presence of cracks. When fitting a new starter
gear, make sure that tooth chamfering ‘points to the
correct side, to facilitate engaging of starter pinion. In-
spect also starter gear for true running.

7.14.2) Pinion starter on magneto side:

The starter can be fitted in-2 positions,
either

— towards base (as depicted), or
— towards cylinder.

0 NOTE: On engine type
462 the starter can
be fitted towards
base, only.

Interference with crankcase bolting
does not permit the staggering of
starter by 90°. Furthermore this would
influence vibration behaviour due to shift-
ing of the centre of gravity.
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Because of vibrations being apparent, the starter must not be attached rigidly
on the cover. See illustration. A gap of 1 mm (0,04 in.) has to be kept without
fail, otherwise engine vibration would be transferred on to the rather long
projecting starter and might break studs @ or cover.

Adjustment of this gap by tightening or loosening nuts @.

m IMPORTANT: Ifthis matter is not taken care of, breakage of the cover or the
studs must be reckoned with.

I il

gap 1 mm

=

7.14.3) Check of electric starter:
After disassembly of starter check the following:

Armature:

starter cover

electric
starter

Visual inspection, check for straightness.
Clean commutator, and if need be, slightly

machine and under-
cut segments (see
ill. beside). The in-
sulation should start
0,5 mm (0,02") be-
low face of seg-
ments.

Check armature us-
ing 12 or 24 V test
lamp for short circuit
between armature
plates @ and com-

mutator @. If lamp lights up, exchange armature.

. 111

1mm

112

L

Check armature coils individually for interruption, utilizing c. 2 - 4
V supply and interconnected ampere-meter (60 A range) (see
illustration overleaf). The armature has to be renewed if ampere
readings differ essentially between single segments.

(-72-0f170 )
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Bearings: Check bush of both bearings. Always exchange bush along
with bearing bracket. It is sensible to rebush both bearingsin
one go.

Carbon brushes:Must be freely
moving. Renew
too short
brushes (min.
length 8 mm /
0,32 in.). Check
spring pressure,
renew hot-run
springs (blue dis-
coloration).

Starter housing: Inspect magnets placed inside for cracks.

Starter pinion: Inspect teeth and check free-wheeling of overrun clutch.
Ensure neat fit of stop collar and circlip and proper shape of
spring.

Check free movement of pinion on coarse thread.

O-rings: Renew if necessary.
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7.15) Carburetor:

1
2
3
4
3

[10 1994I Rm. 462-532-582 UL ]
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The BING carburetor type 54 comprises a cross-draught slide carburetor with partload
needle jet control, idling system and starting carburetor.

7.15.1) Attachment:

The carburetor is attached to the engine by a flexible socket pushed over the
carburetor housing (43 @) and secured by a hose clamp. The carburetor is
furnished with intake end of 52 @, c. 16 mm long, for connection of air filter or
intake silencer.

7.15.2) Fuel intake control:

The float system @ of the carburetor consists of 2 plastic float; elements
operating on a metal hinge. The floats are arranged each side of the carburetor
venturi so that the carburetor can be tilted very far in all directions without
impairing operation. The object of the float is to maintain the fuel level in the
float chamber @ constant.

When the fuel has reached a specified level in the float chamber, the floats lift
the hinge mounted on pin @ until the float needle @'is pressed against the seat
of the float needle valve, thus preventing any further supply of fuel. When the
engine draws fuel from the carburetor, the level in the float chamber & drops
and so does the float. The float needle opens the valve again and allows fuel
to flow in from the tank.

The float needle valve regulates the fuel supply in conjunction with the floats,
but it may not act as a positive stop valve when the engine is at a standstill.
Minute foreign bodies may be'deposited between the valve seat and the needle
tip, thus preventing complete closure of the valve. When stopping the engine,
therefore, the fuel cock on the tank should always be closed. A must, if the tank
is located above the carburetor, but also recommended with the fuel tank in
lower than carburetor position. In addition the fuel should be filtered before it
reaches the carburetor. The filter should be selected so that foreign bodies
greater than'0,1 mm are filtered out and the fuel supply is not impeded to too
great an extent.

The float needle @ contains a spring-loaded plunger which contacts the float
hinge. This absorbs vibrations of the float @. In addition the float needle @ is
connected to the float hinge by the retaining spring @ to prevent it from moving
between hinge and valve seat and thus reducing the fuel supply. Spring and
retaining guide make a considerable contribution towards keeping the fuel
level in the float chamber constant.
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When fitting a new float valve, set

the float hinge @ parallel to float 22 L. 115
chamber by bending the hinge -

lobe accordingly @. Withthe hinge ! c
parallel, the dimension shown, 5
should be appr. 10,5 mm. —51 =)

The float chamber @ is secured
to the carburetor housing by a
spring clip @. A seal @ is provided between float chamber and carburetor
housing. The space above the fuel level is connected to atmosphere by two
ducts. Ifthese ducts are blocked, an air cushion forms above the fuel level. The
fuel will not lift the float sufficiently to close the needle valve, and the carburetor
overflows.

] - - L

The vent duct openings to atmosphere are provided with a hose € which
prevents ingress of dust and water into the carburetor. Velocity pressure must
never act upon venting ducts as it would influence pressure in float chamber,
and therefore after the air/fuel mixture.

7.15.3) Main regulating system:

The amount of mixture drawn in by the engine and thus its performance is
determined by the cross-sectional area of the venturi which is opened up by the
throttle slide @. This slide is lifted by a Bowden cable against the action of a
return spring @. The air flow produces a vacuum in the carburetor venturiwhich
draws fuel from the float chamber through the jet system. On its way from the
float chamber to the venturi the fuel passes through the main jet @, mixing tube
@ and the needle jet @; as it leaves the needle jet it is pre-mixed with air which
is brought in from the filter connection via an air duct (Z) and the atomizerin an
annular flow around the needle jet.

This air flow assists the atomizing process to form minute fuel droplets and thus
favourably affects the‘fuel distribution in the intake manifold and combustion
in the engine.

Inthe part-load range, in other words when the throttle slide is between one and
three-quarters of its full stroke, less fuel is required than at full throttle. The fuel
supplyto the venturiis therefore reduced by a jet needle @ which is connected
with the throttle slide @ and moves in the needle jet @. Depending on the
dimension of the taper of the jet needle, the annular gap between jet needle and
needle jetis enlarged or decreased. For fine-adjustment the jet needle may be
located in the throttle slide in various positions (needle positions) which,
similarly to the taper, affect the amount of fuel drawn in.

(-76-0f170 )
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7.15.4) Sectional view of Bing-double float carburetor:

15

19
14 | 22
20
16 18
17
25
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For example, a higher needle position results in a larger annular cross-section
in the needle jet which allows more fuel to pass through and vice versa. For
example, “needle position 2” means that the jet needle has been suspended
from the spring retainer @ with the second notch from the top.

When the throttle slide opening is reduced further, the amount of fuel supplied
is affected also by the shape of the throttle slide at the lower end. With
increasing height the cylindrical recess called air cushion results in the mixture
becoming leaner. The recess on the filter side called “cut-away” has a similar
effect but this extends up to a greater slide stroke.

The carburetor is adjusted using main jets and needle jets of various sizes and
also atomizers, gas slides and jet needles of various types.

The jet needle @ is located in the throttle slide @ by the retainer @. Theslide
spring @ is located in a cup @ in the throttle slide @ in such a way that the
retainer @ is secured. In addition the pin at the lower end of the spring cup @
provides a locking effect for the Bowden cable attachment hole in the throttle
slide. A guide piece (no spare part) locates the throttle slide in the carburetor
housing the correct way round.

The throttle slide movement is limited at the top by a‘sealing ring @ and the
cover plate @ which is secured by two screws @. The Bowden cable play is
adjusted by means of an adjusting screw @ and alock nut @. During idling the
cable play should be at least 1 mm. The rubber bush @ provides a seal
between adjusting screw @ and Bowden cable.

The main jet @ is surrounded by a strainer @. In particularly severe operating
conditions this ensures that the fuelis not spun away from the main jet. The
strainer does not act as a filter!

(-78-0f170 )

=2 ROTAX. [10 1994I Rm. 462-532-582 UL ]




7.15.5) Idling system:

Duringidling the throttle slide is closed to such an extentthat it touches the slide
adjusting screw @. This screw allows the idling speed to be changed. If it is
turned in clock-wise direction the idling speed is increased and vice versa. The
spring @ ensures that the adjusting screw € cannot work loose.

In the idling position the vacuum at the needle jet outlet is so low that the main
regulating system will no longer supply any fuel. This is then supplied via an
auxiliary system, the idling system, which consists of the idling jet @ and the
mixture control screw @ with sealing ring @ which acts as a seal for the.screw
and also stops it from working loose.

The fuel passes through the idling jet @ the bore of which determines the
amount of fuel allowed through. Behind the jet bore the fuel mixes with air which
is supplied via cross ducts in the jet throat from the atomizing air duct, the
amount of air admitted being determined by the setting of the mixture control
screw @. This initial mixture then flows through the idling outlet bore (LA) and
the bypass or transition passages (BP) into the venturi where itis mixed further
with pure air.

Idling should always be adjusted with the engine at operating temperature.
First the mixture control screw is turned in fully clock-wise and then backed off
by the number of turns specified for the particular engine. Turning in anti-
clockwise direction results in leaner-mixture. The idling setting quoted serves
as a guide only. The optimum will generally differ slightly. First select the
desired idling speed by using the throttle slide adjusting screw €. The mixture
control screwis then opened{(turned anti-clockwise) until the speedrises. Then
turn the screw back by a-quarter of a turn.

If the throttle slide is closed down to the idling position while the engine is
running, then only the idling outlet bore (LA) is available between throttle slide
and engine intake and it is thus exposed to the suction effect. When the throttle
slide is in this position, air will enter through the bypass bore (BP) which will
make the pre-mixture leaner until the idling speed is reached. If the throttle slide
is then-opened, the bypass bore will also be subject to the vacuum and will
supply additional fuel to enrich the mixture in the transition range.

Idling may be adjusted only by turning the setting screw @ and the mixture
control screw @ or by using idling jets of various size. Idling outlet bore (LA)
and bypass bore (BP) are matched to the fuel requirements of any given engine
and must not be changed.
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7.15.6) Starting aid (starting carburator):

Starting carburetor (choke)

The starting carburetor is a slide carburetor of simplest design which works in
parallel to the main carburetor. When the slide consisting of the starting plunger
@ and the sleeve @ located in the choke housing @ is lifted by a Bowden cable
against the spring @), then the starting plunger opens the fuel outlet which was
previously closed by the seal on the underside of the plunger. At the same time
the sleeve @ opens a duct which allows air from the filter side of the throttle
slide @ to reach the motor side. This starting air is mixed with fuel in the starting
carburetor, the fuel having been drawn in through the starting jet in the float
chamber @ and the riser in the starting carburetor. During starting the throttle
slide must be closed!

The riser is immersed into a vented compartment of the float chamber @; with
the engine at standstill and also during normal operation the fuellevel in this
compartment will be the same as in the float chamber. When starting with
opened-up starting carburetor, the fuel will initially be drawn in from this
compartment which forms a very rich mixture.

The fuel supplied subsequently will only be the amount allowed through by the
starting jet in the float chamber. This ensures that, once the engine has started,
it is not supplied with an excessively rich mixture and stalls. The starting
carburetor is therefore matched to any given.engine by modifying the starting
jet and matching the space behind it.

The starting cable is adjusted by an adjusting screw @ with lock nut @. The seal
between adjusting screw and cable is provided by a rubber bush @.

The starting carburetor may also be operated by the lever @. For this the plate
on which it pivots is secured tothe carburetor housing by means of screws @,
nuts @ and lock washers @. The fork at one end engages with the starting
plunger @ which replaces the starting plunger @ with sleeve . It is located
in the choke housing @ and sealed against it by the rubber cap @. When the
engine is started from cold, the operating lever is depressed. This will open the
starting carburetor against the spring .

7.15.7) Check list for carburetor:

— Check all jets and fuel ducts for free passage.
—_Inspect carburetor piston and needle jet for wear.
— Check float level (see illustration).

— When checking float valve consult the detail “fitting of the carburetors” in
engine assembly chapter.

— Check jet needle for wear, especially at grooves for clip.

— Inspectfloats for crumbling of plastic at guide pin, and for wear of guide tube.
Replace both needles and clip if worn.

— Check calibration.
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7.16) Pneumatic synchronization of a 2-carb installation:

With suitable flow meters (synchro tester) or depression gauges (see carb description)
both carbs are adjusted to equal flow rate at idling. The rubber cap (45) plugs the
connection for pneumatic synchronization.

N /7~ Byalternating acceleration on each carb, the
mixture screw can be fine-adjusted to achieve
equal response to throttle movement on both
carbs.

A simple method represents the use of a
hydraulic head, or U-tube pressure gauge.

1m
\,7

,/0 N )
- @) ¢ D
‘E// \\:/
~

a) Supportand attach 5 -6 m of transparent tube, suitably routed. Fill tube with water approx.
1 mhigh. Close mixture control screw @ completely first on both carbs and re-open screws
by 3/4 of a turn.

b) Run engine warm and stop. Remove rubber cap @ from primer nipple @ and connect the
ends of U-tube pressure-gauge to nipples.

c) Start engine, kink hose to prevent that the water in the tube is sucked into engine. Let
engine idle and allow free passage of hose.

d) Atidling, the water head on both sides of U-tube has to be of equal height. If head is higher
on one side, adjust with idle screw @ on respective carb, i.e. turn adjustment screw
clockwise.

e) Ifidlespeedistoo high, turnidle screw @ on both carburetors anti-clockwise and re-adjust
if necessary as per point d).

f).> Check mixture composition. When turning air regulating screw to either direction, idle
speed oughtto decrease. If not, try to find best adjustment. Finally, re-adjust again to point
d).

g) Slowly accelerate. Rising of the water on one side of U-tube indicates too much clearance
of the Bowden cable on this carb. Re-adjust Bowden cable to the minimum clearance of
1 mm.

h) Remove pressure gauge hose and plug nipples again. @ = Nipple for float chamber
venting
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7.16.1) Mechanical synchronization:

Turn back adjustment screw € on both carbs, so that throttle slide @ closes
completely. After that turn in again adjustment screw, until it just touches the
slide. Fromthis basic position, turn adjustment screw on both carbs till reaching
the idle speed wanted.

To adjust the idle air mixture screws proceed as above. Turn in resp. out until
the max. idle r.p.m. is reached. Subsequently, adjust Bowden cables for
simultaneous opening of the throttles, but always maintain a minimum clear-
ance of 1 mm.

7.17) Matching of the carburetor to specific climatic conditions:
(valid for BING carburetors only)

Carb calibration was carried out conscientiously at ROTAX for the prevailing ambient
conditions there. Density of the air decreases with decline of atmospheric pressure and
rise of temperature. With engine operation at higher altitude, the weight of the aspirated
air decreases, whereas the quantity of fuel consumed remains practically unchanged.
This results generally in richer fuel/air mixture than with operation at lower altitudes.

It is advisable to match carb calibration according to engine reaction, for operation in
higher altitudes, to re-establish the original composition of the fuel/air mixture.

U NOTE:

With flying in higher altitudes at lower atmospheric pressure, the
portion of oxygen in the air is reduced, too, resulting in loss of
performance. This drop of performance cannot be compensated by
matching the carb calibration. To match the carb to changes of
atmospheric conditions a change of the main jet is generally suffi-
cient.

Altitude of belg/@f\metres above M.S.L))

0 [ 500 [ 1000] 1500 2000 2500] 3000] 3500 [ 4000
~ [-30| 104 | 103 | 101[ 100 | 98 | 97 | 95 | 94 | 93
© [-20] 103 [ 102 [ 400 | 99 | 97 | 96 | 95 | 93 | 92
= |-10] 102 | 101| 99 | 98 | 96 | 95 | 94 | 92 | 91
=l o] 101f100] 98 | 97 [ 95 | 94| 93 | o1 | 00
e [+10] 100 99 | 97 [ 96 | 95 [ 93 [ 92 | 91 [ 89
S [+15 100 | 99 [ 97 | 96 | 04 [ 93| 92 [ 90 | 89
S |20] 100 98 | 97 | 95 | 94 | 93 | 91 | 90 | 88
=1.30] 99 | 97 | 96 | 94 | 93 | 92 | 90 | 89 | &8
2 lia0| o8 | 96 | 95 | 94 | 92 | 91| 90 | 88 | 87
© 10l 97 [ 96 | 94| 93 [ 92 | 90 | 89 | 88 | 86

Find standard cali-
bration as listed in
spare parts list or
fromyourlocal Rotax
dealer. Only in spe-
cial cases a change
ofjetneedle and nee-
dle jet and/or a dif-
ferent idle jet will be
necessary, too.
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Determination of jet size D,, for a specific altitude of operation, based on the jet size
D, of a standard calibration:

D,= G2

Find correction factor d, (standard calibration) and d, (base of operation) in the stated
table.

Example: An engine optimally calibrated with main jet 150 at an ambient temperature
of 20°C at c. 500 m above sea level should be calibrated for operation on 2500 m.above
sea level at a temperature of 0°C:

— doxDy — 94x150 _
D2==4, 98 144

Operation with a main jet of 144 would result in the same composition of the fuel/air
mixture.

7.18) Rubber carburetor-adaptor:

Two types of carburetor adaptors are used. The regular one is with a flange, connected
by 2 hex. hd. screws with washer. On type 582, version with fresh oil lubrication, a
rubber adaptor with hose clamp is used.

The carburetor adaptor has to meet high demands due to exposure to fuels, oils,
different temperatures and solar radiation. Therefore check carburetor adaptors
thoroughly for tightness, cracks, cuts or other physical damage. Squeezing the rubber
body helps to detect beginnings of cracks.

At the slightest signs of damage exchange carburetor adaptor. Otherwise pressure
conditions in carburetor will be changed, additional air will be taken in, possibly leading
to engine damage. To attach carburetor, use clamps without sharp edges, only.

Carburetor has to be checked and adjusted after every 25 hours of operation. Badly
adjustable idling on a carburetor could be caused by a damaged intake flange. For
further information see S| 6 UL 93-E.
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7.19) Air filter:

Only air filters approved by ROTAX are permitted for use. The air filters specified by
ROTAX are special K & N air filters. Dry filter elements of paper are not allowed for
humid operating conditions, as they absorb water, thus reducing the air intake leading
to enrichment of the fuel/air mixture.

Two kinds of filter design are applied on these engines:

- Single air filter

- Double air filter

With 2 carburetors on engine, either 2 single air filters or 1 double air filter may be fitted.

m WARNING: Always secure air filters against loss.

7.19.1) Application of new air filters:

For a higher life-span and optimal engine protection the filter corrugations have to be
wetted with oil. Unoiled filters lose their effectiveness against dirt and dust.

Every corrugation of the filter has to be
sprayed with oil. After 5 - 10 minutes the
filter mat will be soaked with oil, noticeable

3, on the uniform red colouring.
or Never use gear oil, diesel, 2-stroke oil or
motor oil as they attract water.
r:g If necessary, apply filter grease on sealing
‘:,E _ face, butdon’tgrease clamp connection of
o filter.
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7.19.2) Cleaning of used air filters:

First, lightly tap off surface dirt and wet with cold water. Roll filter in filter
cleaning- and degreasing fluid.

Never use gasoline, steam, caustic liquids, deter-
gents or high pressure cleaning.

The level of the cleaning fluid aught to be approx.
3/4 of the height of corrugations. Dirty cleaning
fluid must not run over inside of filter. Allow at least
5 minutestodis-

solve the
dirt.

MK\t Afterthat,
e rinsefilter
with cold
water
from inside to outside. Shake off and
let it dry in free air. Don’'t dry with
compressed air, over naked flame or with
hot air fan.

f
Ty
Prior to installation, wet filter with oil (see previ- 4 ‘//‘ H . 125
ous chapter). !

Filter due for renewal depends-on territory of deployment, but at the latest after
300 hours of operation.

7.20) Intake silencer:
Depending on engine version, two different intake silencer designs are employed:
— Intake silencer for-engine with single carburetor
— Intake silencer for engine with two carburetors
Visual inspection of silencer

Renew damaged and cracked silencer. Check silencer socket for proper fit. Check
interior-of silencer, if necessary clean it.

m ATTENTION: Weight of silencer must not influence position of carburetor. If need
be, support silencer accordingly.
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Fit silencer parallel to crankshaft axis with screw-on filter @ not pointing towards
propeller. The double intake silencer is available with either left- or right hand side inlet
opening [, to suit respective fitting position.

With the silencer on a single carburetor engine, pay special attention when fitting it, as
with an inclined silencer the intake situation is unsymmetrical, thus badly influencing
mixture distribution possibly leaning down one cylinder, leading to arise of combustion
temperature and finally to piston seizure.

Fitting position 1 Fitting position 2 Fitting position 3 Fitting position 4

Position 1 would be best. Positions 3and 4 are also acceptable, but avoid unfavourable
position 2.

A WARNING: Screw-on filter and silencer have to be wire-secured against slack-
ening and loss on the assigned lug .
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7.21) Fuel pressure testing:
The majority of engine failures are caused by fuel system faults.

Many problems can be prevented by
regularly checking the operation of
the fuel system. The fuel pres-
sure testeris avaluable tool for
checking whether the fuel
system is functioning cor-

rectly. This tester-can ei-

= __ ther be used during en-

";V\@é gine maintenance or per-
Q@\@)J manentlyinstalled on the
; &gﬁ aircraft with the gauge

@/ mounted on the instru-

ment panel.

In case of permanent installation ap-
proval must be sought from the rel-
evant Aviation Authority, and the de-
scription of function and application
should be included in the aircraft op-
erator's manual. Any gauge installa-
tion should be done to acceptable
aircraft standards.

7.21.1) Fitting the fuel pressure tester:

A WARNING:  Before working on the engine, always set the ignition switch
to “OFF” position and disconnect high tension leads from the
spark plugs.

Remove fuel hose from carburetor inlet @, fit the short hose @ attached to T-
piece @ on tester to the carburetor. Connect the fuel hose @ originally fitted
to the carburetor to the free end of the T-piece. Insert the restrictor @ into the
tube @ to the pressure gauge @. The restrictor is to damp out pressure
pulsations to the gauge. Secure all tube connections with clamps @. Secure
the pressure gauge in a position where it can be seen easily by the operator
when ground-running the engine. Make sure there is no possibility of the gauge
and its hose getting drawn into the propeller. If necessary secure the hose
temporarily to the airframe using the cable ties @ provided.

Procedure for permanent fixing of the fuel pressure tester to the aircraft:

— The gauge should be positioned such that the pilot has a good direct view
of it,

— fitted in such a place that in the event of a fuel leakage at the gauge, fuel
will not fall onto the pilot or passenger.

— The hose should be routed to the carburetor in such a way that it is unlikely
to be chafed or otherwise damaged.
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7.21.2) Test procedure:

A WARNING:

For testing secure the aircraft firmly to prevent it from moving

when run at full throttle. Make sure that bystanders are kept

at a safe distance.

Visually check the connections for fuel leaks. Allow a minute or so for the
pressure reading to stabilize initially. Then run the engine at various speeds
throughoutits range, from idle to full throttle, and observe the pressure gauge.
The pressure should be between the 2 red marks, i.e. within 0,2 to 0,5 bar (2.9
- 7.3 psi). If during testing a lower pressure is indicated, stop the engine and
trace the cause. See fault finding section.

A WARNING:

found and eliminated.

7.21.3) Fault finding:

Guide for fault finding if the fuel pressure is not within the indicative values 0,2
- 0,5 bar (2.9 - 7.3 psi).

Symptom

Fuel pressure normal for first
minutes of operation, but then
falling.

Low fuel pressure

Possible cause
Blocked fuel tank vent

Debris in fuel tank or pipeline,
gradually restricting-flow

Blockage atfuel tank outlet

Restricted fuel connections

Kinked fuel hoses

Don't start the aircraft before an apparent fault has been

Remarks & Rectification
Check and clear vent

Clean system and re-test

Check fuel tank outlet. A
strainer in the tank is recom-
mended. Cleantank thoroughly
and keep clean.

Checkforthe possibility of hose
clamps crushing the items they
are clamping - particularly plas-
tic fuel filters whose inlets and
outlets can be closed down by
excessive pressure on hose
clamps.

Check and ensure installation
will not allow kinks to form.

(-88-0f170 )
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Symptom Possible cause

Low fuel pressure Blocked pipelinesand
(continued) fittings

Restrictive pipe lines
& fittings

Blocked fuel filter

Pulse pipefrom crank-
case to fuel pump of
incorrectlength orma-
terial

Pulse pipe from crank-
case to fuel pump
damaged orrestricted

Fuel pump faulty

Fuelleak betweenfuel
pump and carburetor

Remarks & Rectification

Any change of pipe section may allow debris to
collect and gradually block the pipe. Look particu-
larly atinlets of fuel taps, bulb primers, quick release
connectors, fuel filters and other fittings.

It is possible for a ‘flap’ of rubber from the inside of
the fuel hose to partially block the pipe when the
hose is pushed onto a connection. Such a faultis not
obvious whenthe hoseisremoved. Check carefully.
Clean system and renew all suspect components.

Check that the flow passages are all large enough.
Some aircraft may have systems'that are too restric-
tive. Check that fuel tap is fully turned on and bore
is of sufficient size. Minimum recommended size of
all pipework, taps and fittings is 5 mm dia. between
fuel pump, tank and earburetor.

The flow through the filter may be restricted due to
the long term-build up of dirt. A more serious type of
blockage; which can occur quite rapidly is caused
by a reaction between detergents in certain two-
stroke oils and water in the fuel.

Both types of blockage may be difficult to detect
visually. If blockage is suspected, renew fuel filter or
filter element. Subsequently avoid water contami-
nation of fuel.

Pipe must be stiff hose of max. length 500 mm for
two-stroke engines. A hose too soft or too long will
reduce pump capacity. If hose is outside require-
ments, consult Aircraftmanufacturer regarding modi-
fication.

Check hose for kinks, cuts and other damage.
Check that a ‘flap’ of rubber is not partially blocking
pipe at ‘push on’ connections. Renew as necessary.

Fuel pump diaphragm may be punctured. One way
valves in fuel pump may be faulty. Tiny breather
hole in fuel pump may be blocked. Strip fuel pump
clean, inspect and renew components as neces-
sary.

Check visually, repair as necessary.
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Possible cause

Low fuel pressure combined
with air bubbles in transpar-
ent section of pipe

Low fuel pressure combined
with rich mixture on the cyl-
inder which provides the
pulse for the fuel pump
(black spark plug on this
cylinder plus uneven run-
ning) AND/OR fuel mist
spraying from fuel pump
breather

High fuel pressure

Fuel pressure falls rapidly
when engine is stopped

Possible cause

Air leak between fuel
pump and fuel tank

Fuel pump diaphragm
ruptured

Blockage just inside
carburetor

Partially blocked’ main
jet
Inlet needle controlling

flow.into float chamber
not sealing properly

One way valves in fuel
pump ineffective

External fuel leaks

Remarks & Rectification

Air drawn into pipeline on suction side of
pump will reduce its capacity. Carefully
check all hose connections and fittings.
Some hose clamps do not grip evenly all
round the hose and encourage air leaks.
A restriction or blockage on the suction
side will also encourage air leaks, so
check for more than one fault. Renew
faulty parts.

Strip fuel pump and replace diaphragm.

If fuel pressure is above 0,5 bar (7.3 psi)
at any engine speed, suspect a blockage
just inside the carburetor, between the
fuel inlet and the‘needle valve that con-
trols the flow into the float chamber. Such
a blockage ‘may be caused by a small
sliver of .rubber, sliced off the fuel hose
when it was pushed onto the carburetor
connection. Remove float lever and nee-
dle valve, and blow backwards through
carb inlet with an air line or hand pump to
clear the obstruction.

Remove floatchamberand mainjet. Clean
jet by blowing through it. Replace.

Remove float lever and needle valve.
Check for foreign matter on valve seat,
check condition of needle valve tip. Re-
new as necessary.

Strip fuel pump. Renew components or
fuel pump as necessary.

Renew components or fuel pump as nec-
essary.

The above does not constitute a complete list of possible faults, but is based on experience in
servicing and trouble shooting.
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7.22) Cooling system of engine:

Forced coolant flow by integrated water pump from radiator to suction side of pump,
and pumped via cylinders and cylinder head back to radiator. Cooling system has to
be arranged in a way that enables vapour to escape from cylinders and cylinder head
to the header of radiator or expansion chamber. Therefore it is necessary to locate
expansion chamber at the highest point of the cooling system.

To provide extra lubrication for the water pump oil seal and to avoid corrosion, use
coolant with anti-freeze for -10° C (4° F), even at operation in summer, but ensure to
add anti-freeze compatible with aluminium.

— Check coolant for level and anti-freeze, prior to take-off, replenish or'renew as
required.

— Cooling effect of water is diminished by admixture of anti-freeze, even substantially
under certain circumstances. Consider this fact at determination of radiator. Not
every anti-freeze is suitable. Besides the danger of being aggressive, it might
thicken, thus reducing heat transfer.

— The mean temperature of the coolant should be between 60 - 80° C (140 + 180° F).
If coolant temperature rises too high, reason has:to be traced. Likely reasons are
not enough coolant, blockage in radiator or hoses, damage on pump or pump
impeller, air pockets in cooling system, too much anti-freeze, etc.

A WARNING: Never remove radiator cap’on the hot cooling system. For safety’s
sake cover with cloth and open cap slowly. Sudden opening of cap
could lead to discharge of boiling water, possibly causing scalds.

7.22.1) Venting of the cylinder head:

— When installing the engine in upright position, with spark plugs on top, the
cylinder head must be vented. Two venting bores M6 are provided, one on
p.t.o. side and'the other one on magneto side.

— Fit venting nipple along with sealing ring into the venting bore which is
duringflight normally in the higher position. Plug the second venting bore
with'screw M6 x 8 and sealing ring.

— On engine version with twin radiator set, venting bore on p.t.o. side is
plugged at serial production. The venting bore on magneto side is con-
nected via a 335 mm long venting hose @ into the cooling system. This
arrangement is basically used with propeller in pusher configuration.

— With propeller in tractor arrangement, venting- and plug screw are switched
and the shortened venting hose @ is connected on p.t.o. side.

— If radiator is located below cylinder head it is absolutely necessary to use
expansion chamber furnished with radiator cap @, but radiator itself to be
closed without pressure- and return valve.

( Rm. 462-532-582 UL | 10-1994) ROTAX. (-91-0f170 )




7.22.2) Operation of radiator cap and overflow bottle:

To achieve awell performing, closed circuit cooling system, a radiator cap with
excessive pressure- and return valve and a vented overflow bottle have to be
incorporated. The excessive pressure valve opens at 0,9 bar.

At engine installation fill-up cooling system to the cap with coolant inclusive
expansion tank.

The overflow line @ from the radiator cap is to be fed into a vented overflow
bottle @, approx. one third full with coolant. Overflow line must submerge in
coolant. Overflow bottle to be located max. 250 mm (10 in.) below radiator cap.

At engine run coolant expands and some coolant will be displaced into lower
overflow bottle.

At cooling down of cooling system, the formerly displaced coolant is drawn
back again viathe returnvalve. If coolantwon’t return, cooling systemis leaking
and must be checked.

7.22.3) Temperature of coolant:

Radiator size and air stream to radiator must be adequate to warrant that
coolant temperature rises not above max. allowable-80° C (176° F) even at
highest ambient temperature and peak take-off performance. The mean
coolant temperature ought to be around 65° C(150° F).

Radiator surface must not be sheltered by any engine components. For
instance, only insufficient airstream will occur in the vicinity of propeller hub. On
installation with propeller in pusher arrangement, pay special attention to flow
rate of cooling air through radiator.

The max. temperature difference of coolant between inlet and outlet of radiator
must not exceed 6° C (11° F) but ought to be around 4° C (7° F).

Exceeding of temperature limits or reduction of cooling airstream because of
too high flow resistance could generate steam in the cylinder head, causing
loss of cooling and‘leading to engine failure due to overheating.
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(bar)1,0

0,8

0,6

0,4

0,2

0,0

7.22.4) Checking of the single components:

Inspect radiator for physical damage and check for tightness. Clean dirty
radiator elements. Check hoses for cracks and porosity. On suspicion of
damage or at the 300 hours overhaul at the latest, renew all cooling hoses.
Check gasket and both valves in radiator cap. Inspect rubber mountings and
brackets of radiator suspension.

7.22.5) Flowrate of coolant:

In order not to impair efficiency of water pump, avoid any needless flow

resistance.

Flow rate of coolant has to be in the range of 60 - 75 litres per minute at engine
speed 6500 r.p.m. (see graph).

—
R — 6500 1/min
—
—— ~
GOOOlminI
\
—— 5000 1/min| Y
T~ 4000 1/min] A
\
[flow resistance | |
/
L N
10 20 30 40 50 60

litre/min.

70

Readings taken are valid for water
pump-installed by ROTAX (basis
for evaluation only).
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7.22.6) Cooling circuit for engine installation with spark plugs up:

L

1o
eI —¢ =

'1
NS ) j—

i

10
11
12
13
14
15
16

crankcase

cylinder

cylinder head

water pump

radiator

hose from radiator to water
pump

hose from cylinder head to
radiator

radiator cap, with excess
pressure valve and return
valve

temperature gauge for cool-
ing water

overflow line

overflow bottle

venting

expansion tank

cylinder head venting hose
excess pressure valve
return valve
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7.22.7) Cooling circuit for engine installation with spark plugs down:

For this installation, a vent hose has to be connected on top of the water pump
housing @ leading to the expansion tank @ or to the header of the radiator. The
cooling system has to be vented well, to be checked after a short period, and
coolant has to be replenished if necessary.

Only a perfectly vented cooling system will work satisfactorily.

Iy}

1 crankcase

2 cylinder

3 cylinder head
4 water pump
5
6

radiator
hose from radiator to water
pump

7 -hose from cylinder head to

radiator 11 overflow bottle . 135

8 radiator cap, with excess 12 venting of overflow bottle
pressure valve and return 13 expansion tank
valve 14 water pump venting hose

9 temperature gauge for cool- 15
ing water

10 overflow line

excess pressure valve
16 return valve
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7.23) Oil circuit for rotary valve- and water pump drive:

The 90° spiral gear situated in crankcase centre and running in oil bath drives the rotary
valve and water pump. For lubrication of this drive SUPER 2-stroke oil as for engine
lubrication is used.

0 NOTE: As this is no closed oil circuit, oil passes back to oil tank sporadically
only.

Oil supply from oil tank via hose to the bottom half of crankcase and return line (venting
line) from angular nipple on top half of crankcase back to oil tank. If oil tank has been
shifted from its initial location, fit it always above level of rotary valve shaft. Pay
attention to correct connection of oil lines; it differs on engine installation with spark
plugs down.

Before every operation check oil level. Level should be up
to mark @ on transparent oil tank @. Top of vent line has
to be always above oil level in tank. Further check olil lines
and connections for tightness and good condition. In case
of notable oil consumption, of more than 1 c.c./hour, check
installation for tightness.

At loss of oil and no visible signs of leakage, inspect oil
seals of rotary valve drive.

a) Atcrankshaftcentre, the rotary valve drive is sealed on
both sides by oil seals. Bluish exhaust gases, despite
a correct fuel-to-oil mixture of 50 : 1, indicate faulty
crankshatft oil seals. Oil flows into crankcase, passes
via transfer ports to combustion chamber where it is |\ w—

burnt.

With faulty oil seals, disassemble crankcase and send crankshaftto ROTAX or to
an authorized Service Centre:

b) Onthe water pump side, 2 oil seals are fitted. The outer one seals the water space
to water pump and the inner one the oil space of rotary valve drive. At whitish
discoloration of the oil in the tank (formation of oil/water emulsion) the oil seals are
defective and have to be renewed. For renewal, remove rotary valve shatft.

c) Brownish discolouring of the face behind the rotary valve indicates defective oll
seal next to rotary valve. Here too, oil is drawn through intake ports and burnt.
Remedy by removal of rotary valve shaft and renewal of oil seal.

Exact instructions in the respective chapters.
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7.23.1) QOil circuit for engine installation with spark plugs “up”: venting

1
2
3

venting

Oil return line
Oil supply line
Vent plug é
M M & Mo
&
C ]

BOMBARDBIER

]

7.23.2) Ol circuit forengine installation with spark plugs “down":

In this case the oil circuit for rotary valve and
water pump drive has to be modified by the
aircraft manufacturer as per the illustration on
the left. The oil tank installation @ should not
be below oil supply line @.

m ATTENTION: For this inverted engine in-
stallation, the oil tank must
be removed fromthe bracket
and installed in a suitable
location above the engine.
Vent system by removing

w

plug @ when filling the oil
tank.

1 Oil return line

Ill. 139 i

EEIOEVENOE 2 Oil supply line
+ y 3 Vent plug
[ tg’ W
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7.24) Oil pump for fresh oil engine lubrication (ROTAX 582 DCDI):

7.24.1) Description:

In this case the engine is equipped with an oil pump, gear driven from rotary
valve shaft via a plastic gear, and supplies the exact quantity of Super 2-stroke
oil to each cylinder via one each atomizer jet in rotary valve cover. The pump
used is a plunger pump with proportioning system. The amount of oil is
determined by engine speed and pump lever position. This lever is actuated by
a Bowden cable connected with the throttle cable. The oil pump is gravity fed
from an oll tank.

A WARNING: In case of oil pump lubrication, the carburetors are fed with
pure gasoline (no mixture).

7.24.2) Technical data, characteristics:
Oil delivery: Max. 135 cc/h per discharge port at 1500 r.p.m.

Qil: Super 2-stroke oil with a pour point 10° below lowest ambient temperature

to be expected.
oil delivery Ill. 140

c.c./h
150

— one oil inlet nipple

— two oil exit nipples with /
integrated check valve

100

7.24.3) Installation:
) /

/ characteristic of capacity
/’ at 1500 r.p.m. pump speed

Oil tank size at least bigger
than 5 % of the fueltank 59
capacity. Oil tank with bot-
tom outlet not-lower than
the pump inlet nipple (i.e. /
Hs mustbe largerthan zero,
see chapter "directions for 0

o 10 20 30 40450 60 70 80

installation"). lever position
in degree

approx. 70% carb. slide opening
Use only stiff and oil resistant suction tube, routed and attached with kinkproof
clamps. Adequate oil filter (e.g. ROTAX part no. 956 330) between oil tank and
oil pump s necessary. Bowden cable to actuate the pump lever simultaneously
with the carburetors is feasable by use of cable branching.

A WARNING: With atorn or disengaged Bowden cable the capacity of oil
pump will drop to minimum rate. In this case reduce engine
performance to the minimum required, till your safe landing.
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7.24.4) Disassembly of oil pump:

At disassembly of oil pump remove first both banjo bolts of oil pressure lines,
along with sealing rings. Remove 7 Allen screws M6x20 and pump mounting
flange with oil pump and rubber ring.

Remove lock nut and pump gear along with one
washer each side. During this operation hold
unitwith wrench as shown. After removal of both
Allen screws M5 x 16 and lock washers the oil
pump can be detached.

Inspect rubber ring, oil pump Y1y
. 141

drive gear, oil lines and pump
mounting flange; renew as re-
quired. Both check valves have
to block the flow in direction to
oil pump and provide free pas-
sage to rotary valve cover.
Check atomizing jets in rotary
cover valve cover for free passage. It helps to'heat up rotary valve to c. 70 - 80°
C (160 — 180° F) when fitting new atomizing jets.

If the oil pump is not working perfectly, the complete pump ass’y has to be
exchanged. Taking the pump to pieces or repair of pump is not planned.

When fitting the oil pump, use new O-ring and attach to pump mounting flange
with 2 Allen screws. Tightening torque 5 Nm (44 in.Ib). Fit pump drive gear, one
washer on each side, new lock nut and secure with LOCTITE 221. To tighten
lock nut utilize again wrench (Rotax part no. 277 905). Check pump for free
rotation.

Place new rubberring in rotary valve cover, grease teeth of pump drive gear
and attach pump mounting flange complete with pump, with 7 Allen screws and
lock washers on rotary valve cover. Tightening torque 10 Nm (88 in.Ib).

In case oil lines are renewed, attach to atomizer jet or to check valve by O-clips.
To prevent vibrating oil tubes, route them crossed. Use new sealing rings on
both sides of check valve and attach them to oil pump with banjo bolt.
Tightening torque 8 Nm.

0 NOTE: If for some reason fresh oil lubrication is not utilized, then it
is absolutely necessary to connect oil supply line to pump and
warrant adequate oil quantity, otherwise oil pump would
seize.

The better alternative would be to remove the pump gear
assembly.
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7.24.5) Adjustment on oil pump installation:

Adjustment of alignment marks: With throttle lever in idle position, the marks
on pump housing and pump lever must align. See illustration.

When filling the system
for fresh oil lubrication,
vent suction hose before
engine start by opening
the vent plug @. Oil sup-
ply line must be com-
pletely free of air (check
transparent oil line for air
bubbles). Close ventplug
thoroughly afterwards.

For safety reasons it is
recommended to fill the
fuel tank the first time not
with pure gasoline but
with a gasoline/oil mix-
ture of 100 : 1, to warrant
proper engine lubrication.
Nevertheless, vent sys-
tem properly as pump
won’t vent automatically.

1 Pressure line 3 Vent plug
2 Check valve 4 Adjustment nuts

7.24.6) Maintenance:

Check oillevel before every flight and replenish if necessary. Further check oil
lines, connections, joints and pump lever position for tightness and for flawless
operation.

Ensure that oil consumption is between 1 : 70 to 1 : 50 of fuel consumption.

m ATTENTION: Fresh oil lubrication is no substitute nor does it influence
lubrication of rotary valve drive or of propeller reduction gear.
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7.24.7) Directions for installation:

At the installation or on a retro-fit kit for fresh oil lubrication pay attention to
location of oil tank. Install oil tank as free as possible of vibrations and with the
oil level in tank not below crankshaft axis.

Install suitable oil filter (part no. 965 330) in front of oil pump and route oil supply
line protected against damage.

1 oil tank 2 oil filter 3 suction line

4 oil pump 5 discharge line 6 check valve
7 venting screw

00 NOTE: "Hs" minimum must be larger than zero (also at climbing and
descending)
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7.25) Exhaust system:

Considerable effort has gone into the design of the ROTAX exhaust system. Any
changes to the original system may severely deteriorate performance, reliability,
engine life, fuel economy and ability of noise reduction. Improper handling or
modification of the exhaust system as supplied could ruin the engine.

m ATTENTION: Beware of any accessory systems that advertise an improvement
over stock components.

The exhaust system is tuned for the respective engine and performance and must not
be changed. If modifications are inevitable, then the mid length of inlet tube between
exhaust flange and muffler has to be maintained without fail (seeill.). For modifications
necessary, ask for manufacturer’s approval in writing. Check engine performance with
serial exhaust system, prior to any modification.

engine

muffler

medium tube length

>

For engine type 462 UL and 582 UL with reduced performance and noise emission an
exhaust is offered that consists of items to be fitted by the craft manufacturer to suit the
aircraft. Consult the respective spare parts list for parts needed.

Pay special attention to maintain medium length of tubes. When using bent tubes, refer
to length of centre line.

Engine type medium length of tube
ROTAX 462, 28 kW 700 - 750 mm (27,5 +29,5")
ROTAX 582, 32 kw 760 mm (30")

ROTAX 582, 40 kW 660 mm (26"

Check exhaust system prior to every flight for tightness, physical damage or changes
in sound pattern. Especially inspect springs and hooks.
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7.25.1) Installation of the exhaust system:

The muffler has to be supported on vibration damping blocks. All ball joints
have to be greased regularly with heat resistant
lubricant (e.g. LOCTITE Anti-Seize, 297 431) to
avoid gripping or seizing of joints and consequent
breaking of exhaust components.

Springs used on exhaust system have to be se-
cured againstloss and vibration (see Service Infor-
mation 11 UL 87-E, page 5).

M. 145 m ATTENTION: Vibration due to improper suspension is by far the most
common reason for damage to exhaust system.

A WARNING: Don'tuse any sharp tool for removal of the tension spring for
reason of possible damage of spring:wire. A hook bent out of
a5 mm @ bar is the most suitable tool.

A properly supported and maintained exhaust system will last for a long time.

7.25.2) After-muffler system:

For noise reduction at the tail pipe; an after-muffler can be fitted. This after-
muffler will hardly affect engine performance and can be clamped to tail pipe
of muffler.

At the installation with after-muffler @ in final position, drill the two 5,7 mm @
holes in the bend and muffler end-pipe, for securing pin @. The outer situated
holes @ have beenalready machined on the serial production line. Remove
accumulated chips from the exhaust system.

To ensurelasting fixed position of the after-muffler during engine operation, the
connections of muffler @ to bend @ and after-muffler @ are to be secured
against twisting by the securing pin @.

Fit clamp @ in the specific position that the Allen screw
@ prevents the securing pin @ from dropping out.
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7.26) Propeller reduction gears type “A” and “B”:

7.26.1) General information:

As stated at disassembly of the engine, 3 different types of propeller reduction
gears are in use.

Reduction gear type “A”

This was the first reduction unit produced and offered for ROTAX UL engines.
It was applied on all UL engines, from 277 to 532 UL. With this execution it was
necessary to utilize an adapter flange @ to attach gearbox @ on crankcase.
With the new crankcase design for type 532 UL, beginning with engine no.
3,722.454, the reduction gear can be fitted without adapter flange. The new
crankcase is easy recognizable with the flange on p.t.o. end, machined
accordingly.

Available gear ratios: i =2,00/ 2,24/ 2,58 and 3,00

m ATTENTION: Gear ratio i = 3,00 is only allowed for engines up to max. 30
kKW output

Reduction gear type “B”

This gearbox is installed on the engine type 532 UL, beginning with engine no.
3,722.454 and on type 582 UL from the start of<serial production.

The difference to type “A”: No need for an adapter flange.
Available gear ratios: i = 2,00/ 2,24 / 2,58

7.26.2) Moment of inertia:

At use of ROTAX propeller reduction gears type “A” or “B” the moment of
inertia of the propeller must not exceed 3.000 kg cm2.

At use of ROTAX propeller reduction gears type “C” the moment of inertia
of the propeller must not exceed 6.000 kg cm2.

This restriction avoids overload on gearbox by the propeller. Exceeding the
permitted moment of inertia mightlead to problems with the integrated torsional
shock absorber. Moment of inertia of propeller has to be obtained from and
confirmed. by the prop manufacturer. Another way to determine the mass
momentof inertia is by the bifilar pendulum equation (see Service Information
11 UL'91-E).
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7.26.3) Fitting position of powerplant:
The engine can be installed in two basic positions:
— Upright, with spark plugs up (standard installation) ................... S
— Inverted, with spark plugs down...........ccooooviiiiiiiiiiie e, H

Additionally there are two possible positions how to fit the reduction gear:
— With prop shaft towards cylinder............ccoooooviiiiiiiiiii e, Z
— With prop shaft towards engine base...........ccccccoeeeiiiiiiiiini e, S

With a two-digit letter combination any position of engine and’ gearbox is
specified (see ill.).

version SZ

version SS

version HS

version HZ

m ATTENTION: The reduction gear must not be fitted turned around by 90°
from the two stated positions Z and S.

Ensure correct position of oil drain plug and vent screw by changing their
position, according to reduction gear installation.
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7.26.4) Reduction gear type “A”:
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7.26.5) Reduction gear type “B”:
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7.26.6) Disassembly and judgement (reduction gears “A” and “B”):

Since the only difference between the two types lies in the use or non-use of
an adapter flange, both units are dealt with in this chapter.

After disassembly and cleaning, examine single components for physical
damage and wear.

Place reduction gear assembly on suitable support @ under handpress or
device and apply aload of 16 kN (3600 Ibs) on the dog gear € via the mounting
yoke @ 876 880. Take away ring halves @, slowly relieve springs and remove
mounting yoke.

m ATTENTION: Take care not to dam-
age gear cover with
yoke, and that the load 16 kN
applied is not in excess <
of 16 kN (3600 Ibs), oth-

erwise dog gear might —
crack. (?
| P2 S
AR
| IO

=

Referring to exploded view of reduction
gear "A" and "B"; withdraw angular ring
@, 2 thrust washers @, dog gear @
along with dog hub @ placed behind,
disk spring package @, distance ring @
and shims @ from the prop shatft.

41

|

For examination of the prop shaft @ it has
to be pressed out of cover on a hand press.
Don’tknock out! Remove snap ring, heatup
gear cover to c. 60 + 70°C (140 + 160° F)
and press out ball bearing inwards, along
with oil seal and distance ring.

0 NOTE: With proper pre-heating, bearings can be pushed out easily.
Propeller.shaft dimensions new mm (in.) wear limit mm (in.)
Bearing seat, ball bearing @ 19,993+19,998 (0,7871 + 0,7873) .......... 20,00 (.7874)
Bearing seat, ball bearing @ 24,993+ 25,009 (0,9840+ 0,9878) .......... 25,01 (.9882)
OUL OF FOUNG e 0,05 (.002)
Face of prop shaft out Of trU€ ..........cooiiiiiiiiii e 0,05 (.002)

Inspect propeller shaft and check for cracks (by Magnaflux). Especially
examine groove for ring halves €. At excessive wear of oil seal mating surface
and distinct score marks on shaft splines caused by the disk springs, renew
propeller shaft.

Examine disk springs for physical damage and wear of support faces.

(-108-0f170)
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In case of renewal, exchange all 12 springs. On earlier gearboxes, 8 springs
only were applied; though, these gearboxes can be converted to the up-to-date
version with 12 springs. Consult Service Information 6 UL 86 E.

Dimensions new mm (in.) wear limit mm (in.)
Sleeve of dog gear, dia. ............. 20,205 + 20,215 (0,7953) + (0,7959)....... 20,27 (0,798)

Examine dogs and teeth of drive gear and dog gear. At distinct wear of dogs
restricting trouble-free operation, dog hub and dog gear ought to be ex-
changed. Inspect sleeve in dog gear. If need be, exchange matched pair of
gears. Dog hub @ has to slide smoothly on the prop shaft. At noticeable wear
of splines and dogs, exchange hub. Examine gear housing and cover and
check for cracks by colour penetration method.

Test procedure for crack detection by “Met-I-check” (Dye penetrant)

Test method with 2 colour components. Clean and dry housing is sprayed with
red dye. After 15 + 20 min. reaction time it is rinsed with water. Dried housing
is sprayed finally white. Any cracks will appear red, clearly visible.

Ball bearing with press fit in housing. If taking of readings reveals that press fit
conditions are not given any more, facilitate with LOCTITE 648 gluing, up to an
actual diameter of 52,05 mm (2,05.in.).

m ATTENTION: Handle adhesive carefully and economically. At any contact
of adhesive with bearing inside, immediately clean thor-
oughly-with solvent. If adhesive has cured hard already,
exchange bearing.

7.26.7) Reassembly of propeller reduction gear (type “A” and “B”):

Preheat gear cover to c. 60° C (140° F), grease lips of new oil seal and press
into position with sealing lip towards inside, by insertion punch 876 668. Add
distance ring, chamfering towards prop flange, press ball bearing 6305 into
cover and fit snap ring @ 62 x 2. Apply LOCTITE Anti-seize on bearing seats
of prop shaft, put shaft into the still warm gear cover and press it into position
with inner race of bearing resting on a support.

m ATTENTION: When fitting propeller shaft, take care of oil seal.
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7.26.8) Determination of the proper preload setting of the springs (gearboxes
type “A” and “B”):

With prop shaft @ fitted in gear cover, place distance ring @ with tapered side,
and identification groove @ towards springs, add 12 ungreased springs @ in
pairs, dog hub @, dog gear @, and the 2 thrustwashers @ 0,8 mmon propeller
shaft. Don't fit any shims @ at this stage (see ill.).

m ATTENTION: Fit disk springs in pairs towards each other (see detail @).

Put gearbox on suitable support under hand press. Place the mounting yoke,
partno. 876 880 on the dog gear & (see “disassembly and judgement”). Place
angular ring @ upside down (with “L” shape downwards (see ill.) on prop shaft
to facilitate reading of the distance €Y. Apply a load of 16 kN (3600 Ibs) onithe
dog gear via the mounting yoke. With this load, disk springs will be completely
compressed.

m ATTENTION: Don'texceedload of 16 kN (3600 Ibs), otherwise cover or dog
gear might crack.

With springs in compressed state, measure @), the distance from top side of
angular ring to lower edge of groove (see illustration). Relieve pressure,
remove all items from prop shaft and compensate“distance @) by placing
appropriate shims @ under distance ring @. Shimsare available as spare parts
in the sizes 0,1/0,2/0,3/0,5and 1,0 mm.

LOADED RELIEVED

|,

[ —————

: |
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Resumption of reduction gear assembly:

To preventformation of fretting corrosion, apply LOCTITE Anti-seize to bearing
seats of prop shaft. Place shims as determined @ and distance ring @ with
identification groove @ towards springs on shaft. Grease all 12 springs @ and
arrange on shaft as depicted.

Grease also dogs on dog gear and dog hub with LOCTITE Anti-seize and place
them along with the 2 thrust washers 0,8 mm on shaft. Apply LOCTITE Anti-
seize on support face of angular ring and put on shaft with this face towards
thrust washers (see detail @).

Now place mounting yoke again on dog gear, depress on handpress suffi-
ciently to enable the insertion of the two ring halves @ into the grooves on prop
shaft, but don’t exceed the force of 16 kN (3600 Ibs). Lift angular ring over ring
halves and relieve disk springs. Check propeller shaft for free rotation.

m ATTENTION: Pay attention to neat fitting of ring halves.

7.26.9) Fitting of gear to engine (type “A” and “B"):

The “B” gearbox dealt with is the version currently produced. Main difference
is the use of other fasteners, i.e. hex. hd. screws instead of studs and nuts.

Valid for gearbox “A” only:

Place O-ring 75-2,5 on adapter flange and attach flange by 4 Allen screws M10
x45. Apply LOCTITE 221 onthread and LOCTITE 648 on supportface of screw
head and tighten screws to 55 Nm (487 in.lb.). Thoroughly degrease taper of
crankshaft end and drive gear as well as 1/2" screw @ and tapped hole in
crankshatft.

On gearbox “A” and “B”:

Lock crankshaft with locking pin and attach drive gear @ by 1/2" screw @ along
with washer @ and lock washer @, applying LOCTITE 648 on thread only, but
noton taper. Tighten screws to 60 Nm (530 in.lb.). Withdraw crankshaft locking

pin.

Apply LOCTITE 648 on mating faces of gearbox @ and adapter flange, and on
crankcase. Insert O-ring @ 67,95 x 2,62, or 75 x 2,5 on Type B into groove and
fit gear housing on centering of adapter flange, and crankcase. Attach gear
housing with the two hex. collar screws @ located inside and tighten to 24 Nm
(2101in.lb.). Lubricate support face of collar screw, to minimize friction. Fit both
dowel sleeves @ on gear housing and place new gasket @ in position.

00 NOTE: Since production March 1990 the two inside located hx. hd.
collar screws @ M 8 x 65 were adapted.
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Fit gear cover assembly @ to gear housing @ with dog gear & engaging in
drive gear @. Attach cover with 6 hex. hd. screws M8 and spring washer and
tighten crosswise to 24 Nm (210 in.Ib). Crank engine and check for backlash
of gears.

0O NOTE: In some gearboxes studs and nuts are used instead of
screws.

m ATTENTION: Time between tightening of gear housing and gear cover to
be as short as practicable, to achieve most simultaneous
curing periods of the sealing compound on crankcase and
gearbox.

The prop flange is furnished with 6 tapped holes M8 and 6 holes 6,5 mm@.
Suitable bolts are not supplied by ROTAX.

Fit oil drain plug @ with sealing ring @ and fill gearbox with oil up to the lower
level plug @ of the particular engine installation. Use gear oil SAE 140 EP or
SAE 85 W - 140 EP to API standards GL5 or GL6 as stated on ill. 149. Fit vent
screw along with sealing ring.

Oil quantity: “SS” and “HS” prop shaft towards base: ¢. 300 cm? (0,63 lig.pt.)
“SZ" and “HZ" prop shaft towards cyl.:* ¢. 330 cm?® (0,70 lig.pt.)
m ATTENTION: Wire secure oil level plug, oildrain plug and vent screw.

Gear ratio and manufactur-

ﬁ egg%eluognen ing code are stamped on

CD 2,58\ 5 o cover, e. g. CD 2,58.
Loctite 221 &%) & Codeindicates date of manu-
Q ~ facture and gear ratio for us-

Vo d ) .
i ers convenience.
0

A change of the gear ratio for

72

some specific reasons has to

cover to avoid possi-

crankshaft ble mistakes.
p.t.o. side

oilleve/plugM . - ) be marked on the
N\

/

oil drain plug — =]

700 e 7
API-GL5 or API-GL6 SAE 140 or 85 W-140 EP,

as temperature
requires
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7.27) Reduction gear type “C”:

7.27.1) General information:

This gearbox is used like Type “B” on engine 532 UL too, starting with engine
no. 3,722.454 and ontype 582 UL from beginning of serial production. No need
with this gearbox for an adapter flange, either. Gearbox is attached to engine
with 8 hex. collar screws, 4 inside gearbox and 4 ourside. Essentially higher
gear ratios are possible to be realized by this gearbox.

Available gear ratios: i=2,62 / 3,00 / 3,47 and 4,00

7.27.2) Disassembly of gear cover:

Fix gear cover assembly with prop flange @ down on suitable fixture, thus prop
shaftlocked againstrotation. Never clamp prop shaft or flange directly in avice.

Undo hex. nut M30 x 1,5 @ by socket 41 A/F by turning clockwise (left hand
thread). Remove friction washer @, place protection piece 877 415 on centring
of prop shaft and pull off layshaft gear @ utilizing puller 877 375. Remove taper
sleeve @. As taper connection 1 : 5 was not good enough for power
transmission, it was changed into connection‘with taper 1 : 7,5 beginning with:

1991 04 17 gear ratio 3.47
1991 05 08 gear ratio 3.00
1991 05 23 gear ratio 4.00
1991 07 04 gear ratio 2.62

Taper sleeve is not glued on shaft, but may stick very tight,
especially after the change into taper 1 : 7,5! It is advisable to
spray with rust solvent (e.g. Mo S,) and after adequate reaction
time, slacken by expanding the sleeve with a screwdriver.

m ATTENTION: Ata conversion from taper 1:5to 1:7,5 layshaft gear as well
as taper sleeve have to be changed.
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Now, prop shaft can be pressed out of cover. Examine prop shaft for physical
damage and cracks by Magnaflux. Renew as required. Check surface of taper
sleeve and internal taper bore of gear for fretting corrosion and inspect set of
gears for pitting.

Dimensions: new mm (in.) wear limitmm (in.)
Bearing seat, roller brg. (11) ...... 26,480+ 26,493 (1,042 -1,043)............. 26,45 (1,041)
Bearing seat, roller brg. (26) ...... 30,008+ 30,021 (1,181-1,182)............. 30,02 (1,182)
Out of round .......cceeceeeeiiieennieenne 0,0 + 0,050 .ciiiiiiieiiiie e 0,05 (0,002)
*Face of prop flange out of true ... 0,0  + 0,050 .....cuvviiieiieeeeeiiiiiiiiiieeeeen, 0,05 (0,002)

Remove 6 Allen screws @ M6x16 along with lock washers and retaining plate
© for fixation of bearing. If still in position, pull out dowel sleeves and heat up
cover to c. 60 - 70° C (140 - 160° F). Remove both ball bearings @:and @,
distance ring @ and oil seal @. Examine both ball bearings as well‘as sealing
face and bearing seats in cover. Clean all parts thoroughly.

m ATTENTION: In case of ground contact of propeller, disassemble prop
shaft without fail and examine for possible cracks.

7.27.3) Reassembly of gear cover:

Preheat gear coverto c. 70 + 80° C (160.+'175° F), grease lips of new oil seal
and press into position by insertioncpunch 877 430. Add distance ring,
chamfering towards prop flange, and fit both ball bearings in the still warm
cover. If need be, push bearing to positive stop by suitable punch.

m ATTENTION: Apply force on outer race only, never on inner race.

Fit retaining plate-and attach with 6 Allen screws M6 x 16 and lock washer.
Carefully feed inprop shaftand push itinto position. If necessary, supportinner
race of ball bearing and press-in prop shaft, never knock it into position.

Degrease taper sleeve, cone of layshaft gear and friction washer. Slide taper
sleeve and layshaft gear on prop shaft. Moisten both sides of friction washer
with LOCTITE 648, position with crowning towards nut. Apply LOCTITE 221 0on
nut and tighten to 300 Nm (2650 in.lb).

00 NOTE: Hex. nut with L.H. (left hand) thread!
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7.27.4) Inspection of gear housing and reassembly:

Check bearing seats and toothing of pinion shaft @ for pitting. Coupling flange
@ must be easy to move on pinion shaft. At distinct wear of toothing, renew
coupling flange and pinion shatft.

Examine rubber coupling @ for physical damage and cracks. Ensure the use
of a rubber coupling marked with “75”. This number specifies the Shore
hardness. If hardness of the rubber used does not comply, exchange rubber
coupling.

Visual inspection of gear housing. The two large holes serve for inspection and
cooling of the rubber coupling and must not be closed, but screened at the
most, and screen must be secured against loss.

Heat up gear housing @ to 70 + 80° C (160 + 175° F), grease both oil seals @
and @ and fit by insertion jig 877 432 resp. 277 982 into housing, with sealing
lip towards inside. Fit ball bearing @ 6305 as well as roller bearing @ in housing
and secure axially with retaining ring @. Fit both alignment pins @ and check
axial clearance as follows overleaf.
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7.27.5) Adjusting axial clearance on reduction gear “C”:

First, axial clearance is shimmedto “zero”. The necessary clearance of 0,4 mm
is given by fitting the gasket between housing and cover.

To determine shims needed, take dimension by depth gauge from jointing
plane of housing and cover to bearing. Add dimensions A and B and compare
with dimension C of pinion shaft. Compensate the difference by shims to zero,
placed between pinion shaft and gear housing. The gasket used will warrant
the axial clearance needed.

Dim. A: from jointing plane of cover to ball bearing, P.T.O. side
Dim. B: from jointing plane of housing to ball bearing, engine side
Dim. C: length of pinion shaft between bearings

Dim. A+ Dim.B - Dim. C =
thickness of shimming
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7.27.6) Assembly of reduction gear Type “C”:

Lock crankshaft and degrease taper and thread in crankshaft and cone of
flywheel 0. Apply LOCTITE
221 @ on hex. screw @ 1/2"-
20 UNF and fitflywheel along
with washer @ on taper of
P.T.O. end of crankshatft.
Tightening torque 60 Nm.

Apply LOCTITE 648 @ on

circumference of collar nut @

and pressinto coupling flange

@. Compressrubber coupling
@ by clamp 851 160 to align the
holes with- hole pattern in coupling
flange @ andattach coupling to flange with
3 Allen screws @ and flat sided washer @.

To prevent deformation of the rubber coupling whilst tighten-
ing the screws, hold flat sided washer in position by open end
9 spanner 17 A/F, apply LOCTITE 221 @ on Allen screws and torque

them to 40 Nm (350 in.b). Continue assembly by fitting coupling flange
assembly in the same manner on flywheel.

m ATTENTION: Don'’t forget to remove clamp strap from rubber coupling @
after assembly is complete.

With gearbox positioned properly, the prop shaft either down or up, fit gearbox
to engine, attaching it first with the 4 collar screws placed outside, but tighten
screws only finger tight. Apply LOCTITE Antiseize to toothing and bearing seat
of pinion shaft and fit along with the number of shims determined, through ball
bearing into coupling flange. To ease engagement of toothing, turn slightly. Fit
Allen screw M8 x 35 and lock washer into collar nut and tighten to 24 Nm (212
in.Ib).

Fitthe 4 inside located collar screws. To minimize friction, grease support face
of screw heads. Tighten now all 8 collar screws to 24 Nm (212 in.Ib.)

Place dry gasket on gear housing and carefully fit gear cover, paying attention
to proper engagement of dowel pins and not to damage oil seal. Attach gear
cover with 11 Allen screws M6 x 30 tightened to 10 Nm (90 in.Ib).

Withdraw crankshaft locking pin, crank engine and check for existence of
backlash on gears.
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Fit oil drain magnetic plug along with sealing ring at bottom of gear housing and
tightento 24 Nm (212 in.lb.).

Fit top oil level plug (cross hole screw) and fill gearbox with oil up to lower oil
level plug. Fit vent screw.

0 NOTE:

Oil quantity:

Oil quality:

A WARNING:

Independent of prop shaft location, for oil level check the
lower level plug is always decisive.

with prop shaft down: c. 120 c.c. (.25 lig. pt)
with prop shaft up: c. 200 c.c. (.42 lig. pt)
SAE 140 EP or SAE 85 W - 140 EP

(API standards GL5 or GL6)

Wire secure drain plug, level plugs (crosshole screws) and
vent screw.

The propeller flange is furnished with 6 tapped holes M6 and 6 holes each with
6,5 and 8,2 dia. but no bolts are supplied by Rotax.

vent screw

oil level plug

ventilation
opening

gear oil: API-GL5 or API-GLSG,
SAE 140 EP or 85 W-140 EP,
depending on temperature requirements
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7.28) General notes and maintenance of reduction gear:
(valid for all types)

m ATTENTION: Gearbox will be delivered always “dry”, i.e. without oil, even on a
gearbox fitted to engine prior to delivery.

The max. permitted out-of-balance on a propeller is 1 g m. If gear set was changed
during the course of arepair, oil change will be necessary after the first 10" of operation.
Any change of the gear ratio to be marked on gear cover.

25 hours check:

— Check of oil level always on the lower oil level plug.
— Check for free rotation of propeller.

— Control of propeller track.

— Inspection of prop bearings for excessive clearance.

100 hours or biennial control:

Oil change after every 100 hours or 2 years, whatever comes first. Check magnetic pin
in drain plug for tight fit and clean at every oil change.

Check of preload setting of disk springs (gearbox type "A" and "B") adjust as
necessary.

Safety is everyone’s business: Contribute for safe and trouble-free operation by
observing all stated advices. In case of doubts, contact an authorized ROTAX
distributor or Service Centre.

A WARNING: For safety’s sake, fitting and maintenance work to be carried out by
trained specialists only.
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8) Assembly of the engine:

Generally, always pay attention to absolute cleanliness. Small amount of foreign matter in the
oil circuit could cause severe damage or reduce the lifespan of the engine essentially.
Lubricate all bearings and moving parts in the course of assembly.

0 NOTE: All O-rings, oil seals and gaskets have to be renewed at re-assembly.

8.1) Crankshatft:

The axial position of crankshatft is predetermined by the two ball bearings at crankshaft
centre with one each locating ring engaging in groove @ of crankcase.

Fitting and completing of crankshaft assembly generally in reverse sequence to
disassembly. Clean and degrease all bearing seats. For correct arrangement of ball
bearings, distance rings and oil seals, consultillustrations in the respective spare parts
list.

The ball bearings are furnished with an O-ring on the circumference, to avoid possible
rotation of the outer race in the crankcase. To prevent squeezing of the O-rings when
joining the crankcase halves, clearances [ are provided on jointing face of crankcase.
Place bearings on crankshaft with the O-rings located in clearances.

Warm up ball bearings to c. 70 + 80° C (160 + 180°'F). Properly pre-heated bearings
can be fitted easily onto journals of crankshaft.
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Type 462 UL, magneto side:

Place distance ring with rounded side towards crankblade; pre-heat ball bearing and
push it, with O-ring groove towards crankblade, on crankshatft.

Type 462 UL, p.t.o. side:

Place distance ring with rounded side towards crankblade; pre-heat ball bearing and
slide ball bearing 6206 with O-ring outwards onto crankshaft. Add shim and stop tube
20 mm, pre-heat self-aligning roller bearing and slide on shatft.

Lithium grease ) ) .
g L octite Anti-Seize

| @ .
self aligning
roller bearing

. i . Loctite Anti-Seize
m ATTENTION: Pre-oilself-aligningroller bearing suf-
ficiently, to warrant lubrication of this . 162
special bearing at begin of engine
run.

Alternatively the ball bearing 6206 with a steel cage is fitted, instead of the self-aligning
roller bearing. Pay attention to different arrangement of items.

Lithium grease

@@@'@@o

/// 163 Loctite Anti-Seize Loctite Anti-Seize

Following the inner ball bearing is the stop shim, the stop tube 22 mm and a second

stop shim. Then push pre-heated outer ball bearing, with O-ring groove inwards, on

crankshatft.

0 NOTE: To prevent fretting corrosion, apply LOCTITE Anti-seize on all
bearing seats.

Fit O-ring on every ball bearing and slide greased oil seal on crankshaft ends.
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Type 532 UL and 582 UL, magneto side:

Place distance ring with rounded side towards crankblade, pre-heat ball bearing 6206
and slide on crankshaft with O-ring groove outwards. Fit stop shim and pre-heated
outer ball bearing 6206, with O-ring groove inwards, on crankshatft.

Type 532 UL and 582 UL, p.t.o. side:

Place distance ring with rounded side towards crankblade, pre-heat ball bearing 6207
and slide it, with O-ring groove outwards, on crankshatft. Fit labyrinth sleeve with O-ring
groove outwards and add pre-heated outer ball bearing with O-ring groove inwards.

m ATTENTION: The labyrinth sleeve must not be clamped by the two bearings.
Ensure axial clearance of c. 0,5 mm by suitable shimming. Remove
shims from both sides of labyrinth after bearings have cooled down.

0 NOTE: To prevent fretting corrosion, apply LOCTITE Anti-Seize on bearing
seats.
Lithium grease Loctite'Anti-Seize | jthjum grease

Loctite Anti-Seize Loctite Anti-Seize

000 00 m

Fit O-rings on ball bearings and slide greased oil seal on crankshaft ends.
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8.2) Crankcase:

Take apart crankcase again, still assembled for taking readings of dimensions.

Pre-heat crankcase to c. 70 - 80° C (160 -
175° F). Press bearing for rotary valve shaft
on waterpump side into position, using punch
876 500 and secure bearing with retaining
ring 32 x 1,2. Closed side of ball bearing to
point towards inside. This retaining ring is
not used on engine 462 UL, but is fitted on
type 532 UL starting with engine no.
3,877.848 and on type 582 UL from engine
no. 3,957.335 onwards.

On engine type 462 UL, put upper half of
crankcase on the studs and place crankshaft with conrods down into crankcase. Push
both oil seals at crankshaft centre outwards onto ball bearing. Ensure that the retaining
bead comes to rest in the assigned groove in crankcase. Push outer oil seals as well
against ball bearing. Evenly apply a thin coat of sealing compound LOCTITE 574
orange onlower half of crankcase and join with top half. Ensure that narrow bridge area
@ adjacent to drain hole is coated with sealant:

m ATTENTION: Keepal-2mm(0,04-0,08")wide strip @ free of sealing compound
along bearings to prevent sealant from entering in bearing.

Ensure when fitting crankshatft into crankcase that none of the spacing legs on the oll
seal will cover the oil bore in top half of crankcase.

In isolated cases, because of porosity of the casting, oil might diffuse to tapped holes.

Therefore, apply sealing-compound LOCTITE 574 on the 4 inside located hex. hd.
screws M8 x 70 at pos.’1 + 4.

Subsequently, fit the following screws along with lock washers:
6 Allen screws M8 x 40, at pos. 5 + 8, 15 and 13

2 hex. hd.screws M8 x 70, at pos. 10 and 12,

2 Allen screws M8 x 75, at pos. 9 and 11

2 hex. hd. screws M6 x 35, at pos. 14 and 16.

Prior to tightening of crankcase screws, align the two halves on the face at p.t.o. side,
utilizing a straightedge or by running a finger across joint at p.t.o. end and also across
rotary valve face. If need be, align by mallet.

0 NOTE: Tighten screws crosswise, beginning at centre as per the following
sketch, to prevent any locking up of stresses in the crankcase
assembly.

tightening torque for M6 screws 10 Nm ( 90 in.lb)
tightening torque for M8 screws 24 Nm (210 in.lb)
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Engine type 532 UL and 582
UL: Tofacilitate assembly, sup-
port upper half of crankcase on
cylinders withthe sleeve spig-
ots projecting into crankcase
half.

Place crankshaft with conrods
down into crankcase. Push oil
seals at crankshaft centre out-
wards onto ball bearings. En-
sure that the retaining bead
comes to rest in the assigned
groove in the crankcase. Push
outer oil seals also against ball
bearing. The retaining bead of
the oil seal on p.t.o. side has to
fit into the provided groove in
crankcase.

Joining of crankcase halves as stated previously.
The following fasteners along with lockwashers are
used on 532 UL and 582 UL engines:

6 hex. hd. screws M8 x 65, at pos. 1 + 4, 10 and 12
6 Allen screws M8 x 45, at pos. 5+ 8, 13 and 15,
2 Allen screws M8 x 75, at pos. 9 and 11,

(532): 2 hex.hd. screws M6 x 35, at pos. 14 and 16
(582): 2 Allen screws M6 x 35, at pos. 14 and 16

Prior to tightening of crankcase screws, align the
two halves on the face at p.t.o. side, utilizing a
straightedge or by running a finger across the joint.
If need be, align by mallet.

0 NOTE: tightening torque for M6 SCrews ............cc....... 10 Nm (90 in.lb)
tightening torque for M8 screws ..................... 24 Nm (210 in.Ib)

e

P~
BOMBARDIER
N
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Finally, lift crankcase ass’y from support, turn upright and relieve stress in the bearings
by a blow with a mallet. Crankshaft must turn freely now. Check with a few rotations
cranking on conrods.

m ATTENTION: If crankshaft won't run freely, disassemble crankcase again, find
reason and rectify.

Once crankcase is assembled, ensure that sealing face won’t get damaged by the
conrods. To facilitate, feed an O-ring @ through small end @ of both conrods. and
attach ring on 2 hex. hd.
screws @.

Thismeasure prevents that
the conrod hits the crank-
case when crankshaft is
turned. Place crankcase
assembly on trestle 876
740 and attach it with 2
hex. nuts M10 on mount-
ing plate 876 746.

Lubricate all bearings of
crankshaft and the spiral
gear drive of rotary valve
sufficiently with 2-stroke oil. Apply_oil to oil ducts @ in crankcase as well.

This warrants lubrication at beginning of
engine run and a long life of the newly
assembled engine.

m ATTENTION: Crankshaft must be
checked for correct
alignment priorto case
assy (see section
"Checking of crank- .

shaft alignment"). : . 170
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8.3) Assembly of the rotary valve shaft:

Tap pre-lubricated oil seal @ 10 mm (or 12 mm for
the earlier rotary valve shaft version), with back of
seal outwards, into crankcase, utilizing punch 876
512 (or 876 510). Fit guide sleeve 876 980 (or 876
490) on rotary valve shaft @ and tap shaft using
punch 876 602 (or 876 600) into locally pre-heated
crankcase to positive stop. This punchis used also to
push oil seal into correct position. Take care of easy
engagement of the rotary valve gear with mating gear
on crankshatft. Fit snap-ring 40 x 1,75 on rotary valve
side.

[0 NOTE:On engines with fresh oil lubrication (oil
pump) the gear section with teeth is longer:. To fit this
shaft, use punch 876 607.

m ATTENTION: Snap-ring to be‘fully engaged in

groove.
Crank engine and check backlash on rotary valve drive according to the following
sketch:
T \\ // " 172
Dimension new mm (in) wear limit
DACKIASH ...l 03 + 05 (0,012 + 0,02)..ceeuunee. 0,90 (0,036)

Apply Molykote 44-medium on sealing lip of outer oil seal. Fill space between the two
oil seals with Malykote 44 medium (c. 6 cc.) (0,36 in%). Fit outer oil seal @ with back
of seal facinginwards, using insertion jig 877 054. Closed side of oil seals are facing
each other.

Remove forced-out surplus Molykote. Remove guide sleeve. Check crankshaft for
easy rotation.

' NOTE: On engine 462 UL grease can be filled between the two oil seals on
an assembled engine, too, via a grease nipple located on crankcase
top half.

0 NOTE: On earlier models the sealing between water- and oil side was

accomplished differently.
The sealing shown here is the one used currently in the serial
production.
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8.4) Assembly of the water pump:
Lock crankshaft with assigned pin, thus also locking rotary valve shatft.

Place thrust washer 8,1/15/0,5 and friction washer with serration towards impeller on
shaft. Make sure to use new impeller with 5 mm passage hole, and fit it corresponding
to flat on shaft. Apply LOCTITE 648 on thread and attach with washer and a new lock
nut. Tightenwith 7 Nm (62 in.lb). Withdraw crankshaft locking pin and check crankshaft
for easy rotation.

Place new gasket in position and fit water pump housing to correspond with existing
marking by 4 Taptite screws (self-cutting). Standard fitting position is with-water feed
pipe towards p.t.o. side.

0 NOTE: Secure Taptite screws with LOCTITE 221. Keep to specified tighten-
ing torque 8 Nm (71 in.lb.) without fail. Otherwise threads in crank-
case could be damaged.

8.5) Fitting of the pistons:
: - : : ETL-Ring < >
Prior to fitting the pistons, complete pis- L ——
ton assembly with the two respective R-Ring g )
piston rings, R-ring in lower groove and

ETL-ring at piston crown.

Cover crankcase apertures with protec- O ,
tion sheet 877 030, and on type 462 with

a clean rag, to prevent foreign- matter

from dropping into crankcase.

Push cageless piston pin’ bearing, with
expansion sleeve @ -placed inside, from the
locating sleeve @ into the respectively marked conrod

‘/e end @ andgrease . 173

needles @ and the

) . —— . two thrustwashers @ with
| Lithium grease. To facilitate pushing the
S -a— bearinginto position, use dial gauge adapter
: @ 876 940 or a pin with g 21 mm (0,826").

— —— \6 Il 174
Lo e
()

0 NOTE: If a needle bearing with cage is installed, it is advisable to change to
a cageless bearing.
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Pre-fit piston pin circlip on the less accessible side of

piston. Always fit new piston pin circlip and use

circlip installation tool 877 015 to maintain tangential

stress and to avoid deformation of circlip beyond ZLT T T

yield point. Gap of circlip to point downwards, in 6=/~ 1T ~— - —— -~ -

o’clock position, to prevent deformation of groove by
hammering effect.

=) l l

11 S R — Pre-heat piston to c. 50° - 60° C (120°+

140° F). Oil piston pin and push into
j piston to end level with face of pinboss.
Place piston with one circlip fitted and pin
pushed in on one side, overconrod and

push pin into final position; using punch
877 010.

m ATTENTION: Arrow and the word ,,AUS" imprinted on piston’crown have to point
] towards exhaust.

A

ks TR

| « W

On a piston pin difficult to push'in, the use of piston pin extractor (877 090) facilitates
the procedure. Insert spindle of extractor into piston pin, screw on extracting nut, and
by turning extractor spindle, pull piston pin carefully into piston to stop on circlip. Turn
spindle backwards seme turns, remove extracting nut and withdraw extractor.

Fit second circlip-properly, using circlip installation tool 877 015. Whilst fitting piston
pin, support conrod to avoid bending moment on rod. Install circlips with gap down at
6 o’clock position to maintain tangential stress of circlip.

m ATTENTION: Ensure that all cir-
clips are engaging \\‘\\\\\\\¥
properly in groove 1\ " I
and fitted in .’4{.&\\"[

correctposi- | ] )
tion. -

h

Anon-secured piston pinwould cause

H
severe engine damage. E 1. 178
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O NOTE: Pistons, assembled with rings, piston pin and piston pin bearing were
run as a unit. If these items are not renewed, fit them in their initial
position.

Make sure not to drop any needles or thrust washers into crankcase. But if it should
happen, turn over crankcase and countthe needles found. Ifless than 31, disassemble
crankcase.

For more information on fitting and removal of cageless piston pin bearing and handling
of piston pin extractor, consult Service Information 4 UL 89-E.

8.5.1) Assembly of piston on Type 532 and 582 UL.:

Starting with engine no. 3,722.437 on the type 532 and on type 582 since
beginning of serial production the cageless piston pin bearing was introduced.
On engines assembled prior to this engine number, exchange piston pin
bearing to the cageless version when engine is on repair.

From engine no. 3,722.454 onwards on the
type 532, and on type 582 since beginning of
serial production, pistons with a boost bore are
fitted. Through this bore, pre-compressed fuel/
air mixture enters and passes on to. combustion \_/
chamber via boost port, thus adding to lubrica- \ /

tion and cooling of the piston-pin bearing.

A WARNING: Iffitting pistons with a boast bore on an engine (O @

prior to the stated engine number, the new
cylinder with 8 Allen screws has to be used, too. \J'
Combination of piston with boost bore and old

Il. 180 type cylinder is‘not permissible.

Crankcase with transfer recess
@® may be continued for use in
these cases, butonthe new model
crankcase without the transfer re-
cess @ also introduced with en-
gine no. 3,722.454, the old ver-
sion of cylinder cannot be used.
See also the following chapter
“Assembly of the cylinders”.

The same cylinder base gasketis
used on both versions, but from
engine no. 3,798.566 a common
gasket for both cylinders is fitted.
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8.6) Re-assembly of the cylinders:

Place cylinder base gasket on crankcase. On engine type 462 a single gasket per
cylinder is used, on engine types 532 and 582 UL a common gasket for the two
cylinders is fitted. Renew cylinder base gasket without fail at every inspection and
repair.

0 NOTE: In case of renewal of one cylinder only, cut a common gasket apart.
In both piston ring grooves, securing pins are pressed in. Install piston ring with ring
gap engaging on securing pins, thus positioning piston ring. Apply oil to cylinder wall
and position piston to T.D.C.

Engine type 462 UL.:

If cylinder studs were removed, refit them on crankcase and tighten to 7:.Nm (62 in.Ib).

Put piston ring clamp 876 974 over piston and piston ring so that none of the piston ring
gaps will be visible in the slot of the clamp.

Draw cylinder over piston, slightly pulling and turning.

0 NOTE: Cylinder must move easy onto piston, without too much turning.
Otherwise one of the ring ends.could engage on the edge of a port,
causing ring breakage.

Remove piston ring clamp and put cylinder to rest on crankcase. Set second piston to
T.D.C. and repeat procedure.

On engine type 462, cylinders and cylinder head are attached to crankcase with joint
studs. Prior to tightening the cylinder head nuts, align cylinders by fitting of the
alignment tool 876 175 to both exhaust flanges.

%
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Engine type 532 UL:

From engine no. 3,722.454 onwards with introduction of boost-bore piston, a cylinder
with boost port @ was fitted, too. This cylinder is attached by 4 Allen screws plus

washer instead of studs. In a cylin-
| L —1 der with boost port, only a piston
with boost hole can be fitted. Cylin-
ders without boost port @ were
installed in engines up to no.
3,722.453.

Enginetypes 532 Uland 582 UL.:

On engine types 532 UL and 582
UL, the pistonring clamp cannot be
used because of differentlength on
Y liner lobes. That means, when fit-
ting the cylinder, position piston
rings, depress with your fingersand
draw cylinder, correctly positioned,
over piston.

Il. 184

To enable the subsequent assembly of cylinder head, the two cylinders have to be
aligned. The two aligning tools @ provide correct distance between cylinders, and the
aligning tool @ ensures plane face of exhaust flanges.

Type 532 UL: 2 x aligning tool 876 570 + 1 x aligning tool 876 900
Type 582 UL: 2 x aligning tool'876 572 + 1 x aligning tool 876 902

Afterwards tighten fasteners crosswise and evenly with 24 Nm (212 in.Ib).

Ontype 532 UL use 8 Allen screws M8x70 and one each washer 8,4. For sealing apply
lasting flexible sealing compound on both sides of all washers.

Ontype 582 UL apply BP Ener-
grease LS3 on bearing area of
the 8 hex. collar screws M8 x
68,5 andtighten crosswise. The
grease minimizes friction loss
of tightening torque.

0 NOTE: Tighten screws
crosswise with 22
Nm (195 in.Ib).

Finally, remove aligning tools.
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8.7) Assembly of the cylinder head:
Engine type 462 UL.:

For use of a 2-piece radiator set, exchange the two studs M8 x 175 on p.t.o. side for
two longer studs M8 x 187 and seal both sides of the radiator brackets with Silastic 732.

Insert one each O-ring 139-3 at
oy hatst side water jacket and O-ring 78-2 at
combustion chamber in aligned
// \ \ cylinder, and put on cylinder

7 ‘ ‘ ‘ head with water outlet flange to

rotary valve side. Place mount-

ing plate and bracket for oil tank

¢ mag in position 1 and 8 (see chapter
o ‘ ROTAX ‘ o 8.12) and attach cylinder head
along with oil tank-"and radiator

77 77,_\ ‘ ‘ support, with 8-hex. cap nuts.
5 3

&\ | > / Grease cutting edge of cap nuts
l—. with BP Energrease LS3 and
: tighten to 22 Nm (195 in.lb) in

the depicted sequence.

Engine type 532 up to engine no. 3,722.553:

Two different cylinder heads are used. Onthe older version up to engine no. 3,722.553
the cylinder head is attached with 12 studs M8 x 50. For use of a 2-piece radiator set,
the two studs M8 x 50 on p.t.o. side have to be exchanged for two longer studs M8 x
96. This version of cylinder head can be recognized by the spotfacing at attachment
nuts and spark plug threads.

Insert one rubber ring 152,5x 2,5

exhaust side x 5 and one O-ring 78-2 on each

- T )| et

9 ///\\\ 2 4 ///\\\ 11 side and attach with 12 hex. cap

@ @ @ @ nuts M8. Apply BP Energrease

\ N LS3 on cutting edge of cap nuts

pLofl@ @© ] @ (©)——®f mas andtighten with 22 Nm (195 in.Ib)

' in sequence as shown. When us-

10@\ @53 @ @22 ing the 2-piece radiator set, seal

> f\ 8/ both distance sleeves 8,4/18/10

\\ // and contact face of radiator brack-
o ets with Silastic 732.
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p.t.o

Engine type 532 UL from engine no. 3,722.554 onwards and type 582 UL

The cylinder head is attached with 12 studs M8 x 79. For use of a 2-piece radiator set,
both studs M8 x 79 on p.t.o. side have to be exchanged for the longers studs M8 x 96.

[0 NOTE: On this cylinder head the faces for nuts and spark plug threads are raised.

exhaust side

5

5

~
/4

7

/@2\\ 11

x

\\

\‘2 4/’

e
€

Vs

=9
©) ¢

—

=4

- 12

©

4

U NOTE:

mag.

Insert in both cylinders one each
of rubber ring 152,5x 2,5 x 5 and
O-ring 78-2. Put on cylinder-head
and attach with 12 cap nuts M8.
Grease cutting edge of cap nuts
with BP Energrease LS3 and
tighten with 22 Nm (195 in.Ib) in
the depicted sequence.

For use of a 2-piece radiator set,
seal radiator support brackets with
Silastic 732.

Use the correct studs withoutfail and screw-in the correct end. Ontoo

far projecting studs, the cap nuts would not press on cylinder head,
but rest on stud end, thus causing leaks on cylinder head joint. The
max. projecting length must not exceed 14 mm (0,55 in.).

When exchanging studs, use 2 nuts locked head-on and remove stud. On fitting new
studs, ensure specified projecting length. Tighten studs with 7 Nm (62 in.Ib).

Secure studs for water outlet socket with LOCTITE 221 and tighten with 3Nm (27 in.Ib).
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8.8) Fitting and setting of rotary valve:

Prior to final installation of rotary valve, determine valve timing. It is easier if timing
marks were made at disassembly. Even with marks existing, timing has to be checked.

Find the relevant rotary valve timing in the Techical Data List:

- rotary valve opening at [@ B.T.D.C.
- rotary valve closing at [ A.T.D.C.
- rotary valve cut-away portion

Utilizing an angle template, mark @ [B on face of crankcase from closing edge @.of
magneto side inlet port @, e.g. 50° on type 582, 48 kW version.

Fitdial gauge into magneto side spark plug thread and turn crankshaft againstdirection
of operation to T.D.C. of magneto side piston.

00 NOTE: By turning against direction of operation, the backlash of rotary valve
drive will be eliminated.

Check flatness and cut-away portion of rotary valve, e.g. 132° on 582 UL, 48 kW
version. Place rotary valve on gear of rotary shaft, trying to align the closing edge @
of rotary valve as exactly as possible with marking on crankcase @. Max. allowance
* 4°.

U NOTE: The toothing @ of the rotary valve is asymmetrical respective to
closing edge. Therefare, at assembly, try by turning over best
possible installation.

Apply oil on both sides of the rotary valve for reasons of adequate lubrication at

beginning of engine run.

1
O crankcase
inlet ports

p.t.o. side magnéeto sid

Oel

X

mark here

L[

timing mark

4
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8.8.1) Rotary valve timing:

Engine type

462 UL (28 kW)
462 UL (38 kW)

532 UL (47 kW)
582 UL (32 kW)

582 UL (40 kW)
582 UL (48 kW)

opens B.T.D.C.

closes A.T.D.C.cut-away portion @

To minimize the wear around inlet port in crankcase, the ends of the rotary
valve have been optimized by changing the radius 5 mm into radius 1 mm, at

rotary valve

with cut-away portion 147° from engine no. 3,804:481 onwards
with cut-away portion 132° from engine no. 3,934.361 onwards

with cut-away portion 117° in planning

R 5mm

old version

R 1mm

new version

Timing and cut-away portion remain unchanged.

8.8.2) Fitting of the rotary valve cover:

R 1mm

Atfitting of rotary valve cover, pay attention to correct axial clearance as stated
inchapter“7.1 Crankcase”. Place O-ring onrotary valve cover and ensure it will
remain in position. Facilitate if necessary by twisting O-ring for a better hold in
groove. Fit rotary valve cover in centering of crankcase and attach for the time
being with the two lower hex. hd. screws M8 x 20. With the fitting of the
supporting plate for electronic boxes, the final attachment of rotary valve cover

is taken care of,

m ATTENTION:

too.

Make absolutely sure that the length of the screws used is
correct. A screw too long stops at cylinder and breaks
attachment lug, making a new crankcase necessary.
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8.9) Installation of the ignition unit:

8.9.1)

8.9.2)

8.9.3)

8.9.4)

Fitting of stator plate assembly on engines 462 UL and 532 UL:

Turn engine on trestle into suitable position. Insert Woodruff key 3 x 3,7 into
groove on crankshatft with straight side parallel to taper. Apply Lithium grease
on lubrication wick of breaker set. Feed cable assembly through opening in
crankcase and fit stator plate into centering in crankcase. If position marks are
existing, align with marking, otherwise fit stator plate in mid-position and attach
with 2 Allen screws M5 x 18 plus washer and lock washer. Secure Allen screws
with LOCTITE 221 and tighten to 6 Nm (53 in.lb).

m ATTENTION: Don't squeeze cables behind stator plate. Check by slight'to
and fro movements of harness.

Place cable grommet over harness and fit in crankcase for protection of cables
against damage and spray water.

Degrease taper of crankshaft and cone in magneto housing, moisten cone with
LOCTITE 221 and fit flywheel on crankshaft taper. Ensure that Woodruff key
remains in groove and won’t be pushed out backwards. The Woodruff key
warrants correct position of the magneto housing. A magneto housing in a
wrong position changes break-away gap tocthe worse, leading to ignition
problems.

0 NOTE: LOCTITE 221 applied on the taper helps to prevent cold-
welding caused by vibration and oscillation.

Secure hex. nut M22 x 15 with'LOCTITE 221, fit along with lock washer and
tighten to 90 Nm (800 in.lb).

Ignition timing:
Position of piston at point of ignition

Engine type.i........cccoe.. mMm B.T.D.C. .....ccvvriiinnns degrees B.T.D.C.
Type 462 UL ................... 1,82 +£0,25 iiiiiiiieeee 18+1°
Type 532 UL ......ccevveeenen. 1,96 £ 0,25 ..oviiiiiiiiiiiieeeeeeee 18 +1°

Adjustment of ignition timing:
Consult chapter "Contact breaker ignition unit"

Break-away gap:
See chapter "Contact breaker ignition unit”

(-136-0f170 )
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8.9.5) Fitting of the stator plate assembly on Type 582 UL.:

Turn engine on trestle into suitable position. Insert Woodruff key into groove on
crankshaft, with straight side parallel to
taper.

Feed both pick-up lines through crankcase
opening and attach pick-ups with two each
Taptite screws M5 x 16 in pick-up recess of
crankcase.

Push each pick-up outwards before tempo-
rarily tightening the Taptite screws. This is
to ensure that the triggers do not hit the
pick-ups when the magneto housing is first
fitted and the crankshatft is turned.

From engine no. 4,017.191 onwards new pick-ups with:open attachment lugs
@ are installed. To attach these pick-ups one each washer 5,5 @ is needed
additionally.

Starting with engine no. 4,084.219 onwards, at introduction of the new
crankcase, pick-ups with cable connected on the inside are fitted, thus
eliminating the risk of squeezing the cable.

The support @ of the pick-up was shifted from 30 mm to

55,8 mm. New position of pick-ups requires also reposi-

tioning of trigger @ towards inside from 17 mm to 14,5

mm.

0 NOTE: Dimensions stated in illustrations are for

previous pick-up position.

If coil kit had been disassembled, refit with 3 Allen

screws M5 x 30 on stator plate.

Secure screws with LOC-
TITE 221 and tightenwith
6 Nm (53 in.Ib). Feed
cable assembly
through opening,
position behindthe
retaining lugs of
stator plate and fit
stator plate assem-
bly into centering.
Secure Allen screws
with LOCTITE 221 and
tighten with 6 Nm (53 in.Ib).
Location of stator plate is possible
in one position only.

Il 194 m ATTENTION: Don’t squeeze cables

routed behind stator plate. Check
by slight to and from movements of harness.

(old version)

(old version)
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8.9.6)

Place cable grommet over harness and fit in crankcase for protection of cables
against damage and spray water. Wind spiral hose over harness.

Degrease taper of crankshaft and cone in magneto housing, moisten cone in
magneto housing with LOCTITE 221 and fit flywheel on crankshaft. Ensure that
Woodruff key remains in groove and will not be pushed out backwards. The
Woodruff key warrants correct position of the magneto housing. A wrong
position of magneto housing changes time of ignition.

0 NOTE: LOCTITE 221 applied on the taper helps to prevent cold-
welding caused by vibrations and oscillation.

Secure hex. nut M22 x 1,5 with LOCTITE 221, fit along with lockwasher and
tighten to 90 Nm (800 in.Ib).

Adjustment of trigger gap:

Turn crankshaft until trigger is adjacent to
pick-up. Slacken the two Taptite screws
and using feeler gauge adjust trigger gap to
.45 - .55 mm (0,018 - 0,022 in.).

Tighten Taptite screws to 6 Nm (53 in.Ib).
Re-check trigger gap and adjust for the
other pick-up.

0,5mm (x0,05mm)

(-138-0f170 )
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8.9.7) Setting of the ignition timing

00 NOTE: If the older type pick-ups are used the ignition timing is fixed
and should need no adjustment. With the new type of pick-
197 ups which have slots instead of holes the timing must also be

set at the same time as the trigger gap is adjusted.

Ignition timing is set by aligning mark on pick-up
@ with mark on magneto housing @ and meas-
uring distance before TDC using a dial gauge in
a spark plug hole.

Set ignition timing to value stated in.Technical
Data.

[0 NOTE:Error of measurement caused by the
slightly inclined spark plug is minimal
and can be ignored therefore.

Adjust pick-up to achieve correct timing as well

. as correcttriggergap. Torque Taptite screws to
O permissable tolerance +/- 0,20 mm (0,008) 6 Nm (53 in. Ib)and re-check timing and trigger
max. differences between the cylinders 0,1mm (0,004) gap
\ ,
2727 ¥TDC

S

| | 5

lllustration shows type 582 UL i

The illustration shows
the magneto flywheel @
and-the two pick-ups at
the'time of ignition.

It represents an easy
and quick way of a static
check ofthe ignition tim-

ing.

The actual triggering is
always by the leading
edge of the core of pick-
up @ and the trigger Hl. 198
piece @.

The second pick-up is staggered by 180 degrees.

SlE

A dynamic check of the ignition timing is possible only by utilizing a stroboscopic
lamp.
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8.10) Fitting of the rewind starter:

Place starting pulley on centering of magneto flywheel and attach with 3 hex. screws
M8 x 16, tighten to 22 Nm (195 in.Ib).

Beginning with engine no. 3,853.830 a starting pulley pressed from 1,75 mm sheet
metal is fitted on the 462 UL engine. For type 532 UL it was changed with engine no.
3,887.946.

Toimprove crankshaftvibration behaviour, ahydro-damperis used on engine type 582
from engine no. 4,015.239 onwards. In this context hex. screws had to be changed to
M8x20 and height of starting pulley was reduced from 30 mm to 22 mm. Secure hydro-
damper with LOCTITE 648.

Fit pre-assembled rewind starter according to the marking made at disassembly and
tighten the 4 hex. screws M6 x 14 plus lockwasher to 10 Nm (90 in.Ib).

8.11) Fitting of the electric starter:
8.11.1) Electric starter on p.t.o. side:

m ATTENTION: With this electric starter used, the ROTAX reduction gear
cannot be fitted.

Fit starter gear. Fasteners are notin the Rotax supply scope. Fit starter bracket,
attachment web towards magneto side, with 2 Allen screws M8 x 25 plus
lockwasher. Attach pinion starter with:2 hex. screws M8 x 25 and lockwashers
and nuts. Attach starter support-by hex. screw along with lockwasher and
washer on crankcase, and starter on support with Taptite screw. Tightening
torque of all M8 screws is 22INm (195 in.lb). Apply grease on pinion of starter.
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8.11.2) Electric starter on magneto side:

On type 582 UL, beginning with engine no. 4,015.239 a hydro-damper is used
to improve vibration behaviour. In this context only
dimension “A”, length without centering, of starter gear
adapter was reduced from 22,5 to 14,5 mm.

The hydro-damper is on the magneto side, the contact
face of starter gear adapter on both sides secured by
LOCTITE 648.
On engines without hydro-damper the contact face of
starter gear adapter to starter gear is secured by
LOCTITE 648.

Fit starter gear with plane side towards starter gear
adapter, and attach with 3 hex. screws M8 x 40 with
lockwasher, secured by LOCTITE 221 and tightened to
22 Nm (195 in.Ib). Apply grease on pinion of starter.

Fit starter cover with pre-assembled pinion starter (see
chapter "electric starter”) according to the marking
made at disassembly and tighten the 4 hex. screws M6 x 40 along with lock
washers to 10 Nm (90 in.Ib).

consumers
8.11.3) Power supply to electric  fuse16A fuse be
pply

Starter: ==
BSa |:¢_ '' WM starter

A 16 A fuse must be installed

between charging circuit of P— btﬁon
battery and power source. [—0=—]——o
The power supply line and
grounding connection should |
be at least a 10 mm? cable. — starter relay
Ensure neat electric connec-

tions, where neccessary, l._200 | Q
electric starter

battery |H|
12V 16 Ah (min.)

b

grease terminals.

8.12) Installation of the thermostat: =

In case a thermostat is used, it can be installed on type 462 UL prior to fitting of
mounting plate for ignition coils.

Place thermostat, gasket and water outlet socket in position.
Engine type 462 UL

Fit water outlet socket, with 2 each washers, lockwashers and hex. nuts M6. Tighten
to 10 Nm (90 in.lb).

Engine types 532 UL and 582 UL

After assembling of the supporting plate of ignition coils fit water outlet socket in one
go with supporting plate assembly. Attachment of socket as on type 462 UL.

% ROTAX (-141-0f170 )
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8.13) Fitting and assembly of ignition components supporting plate:

Connect oil hoses to oil supply and return tube on crankcase and secure hoses by
clamp. Connected hoses will facilitate fitting of supporting plate. Only on type 462,
connecting the hoses is possible at a later phase, too. Fitting of the supporting plate
generally inreversed sequence to disassembly (see chapter "Removal of ignition coils
support plate and disassembly of rotary valve").

Tightening torques, if not stated otherwise:

S e 6 Nm ..... (53 in.lb)
MG e 10 Nm .... (90 in.Ib)
VI8 e 22 Nm .. (195 in.lb)
Type 462 UL

If supporting plate @ has been removed, re-assemble again. Attach ignition damping
box @ with 2 cheese-hd. screws M5 x 10 @ plus washer @ and lock nuts @. Feed
cables from below through oblong holes in supporting plate. Connect.support link @

by hex. screw M6x14 @, washers @, and locknut M6 @©.

6 Loctite 732 Attach supporting plate @ with 3 each Allen screws
M6x22 @, lock washers @, washers @ spacers @ and
washers @ on backside.

Fit support link @ with hex.'screws M8x25 and washer to
rotary valve cover. Finally fit the two ignition coils with 3
each Allen screws M5x20 plus washer.

0 NOTE: From production run Oct. 1990 onwards the
distance washer @ is fitted to the backside of
supporting plate for prevention of vibrations.
Attachment by cheese hd. screw M5 x 16 @,
washer 5,3 @ and stop nut @.

Type 532 UL

0 Silastic 732 If supporting plate @ assembly has been
removed, re-assemble again. Attach ignition
damping box @ with 2 cheese-hd. screws M5
x 10 @, washers @, lock washers @ and lock
nuts @. Feed cables behind supporting plate
to the top. Fit the 2 ignition coils @ with 3 each
cheese hd. screws M5 x 40 @, spacers @,
washers @, lock washers @ and nuts M5 @.
Attach grounding cable by Taptite screw M5 x

8 @.

Fit support plate @ and rotary valve cover
jointly with 2 Allen screws M8x25, and attach
also other end of supporting plate @, water

= | [N outlet socket and grounding cables of ignition
5 “l7 coils (blue) with 2 each washers, spring wash-

Oloctite 221 1o\ __ ers and hex. nuts M6.
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Type 582 UL

If supporting plate assembly @ has been removed, re-assemble again. Push the 4
cable grommets @ into position.

For the support of the electronic boxes @ fit the 4 hex. screws M6x25 @ and 2 each
washers @ and distance caps @ from
the backside of supporting plate @ (see
ill.). Tightening torque 5 Nm (44 in.lb).
Securethese screwsin supporting plate
with LOCTITE 648, soitwon’t be neces-
sary to remove the complete supporting
plate assembly at a renewal of elec-
tronic boxes. Fitthe two electronic boxes
@ by 2 each washers @, lock washers
© , andlock nuts M6 @. The installation
of the electronic box can be done after
fitting of the-supporting plate, too.

Fit supporting plate @ along with rotary
valve'cover with 2 each Allen screws
M8x25 @, lock washers @ and washers
0., but don't tighten screws yet, be-
cause supporting plate should be still
movable to feed in the required cable
assembly from the backside through the 20 mm @ bore. Tighten screws afterwards.

Attach other end of supporting plate @ as well along with water outlet socket with 2
each washers, lock washers and hex. nuts M6.

Carefully connect electric.ccomponents according to respective wiring diagram. Con-
sult chapter "Breakerless dual ignition unit (DCDI)". The length of most of the cables
renders wrong connection impossible.

Ensure routing of cables without being subject to abrasion, too high temperature ( =
100° C (214°F), tensile stress or squeezing.
Warrant tight fit of all connections, otherwise vibrations could loosen them. If neces-
sary, expand or compress plug connections.

To prevent entry of water and corrosion, generally apply Lithium grease on all plug- and
screw connections, with the exception of the protection caps at ignition damping box
secured by SILASTIC 732.

Ensure tight fit of ignition cable in electronic box. If threaded prong in electronic box
does not warrant adequate grip secure with LOCTITE 380.
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8.14) Installation of the oil tank:

(for lubrication of the rotary valve drive, n ot for engine lubrication by oil
injection)

After fitting of supporting plate assembly and
proper laying of cables, the oil tank @ can be
attached.

Type 462 UL

With supporting plate @ and support link @
fitted already, place rubber pad @ and oil tank @
on supporting plate. Afterwards fit oil hoses for
supply on connection @, and for oil return on
connection @ with clamps @. Secure oil con-
tainer by cable strap 100 mm @ against loss.

Type 532 UL and 582 UL

2
)
00]

Connection of oil hoses by clamp, in same fash-
ionasontype 462 UL. Place rubber pad between
attachment face of support plate and oil tank.
Finally, secure all items by cable strap 100 mm
@ against loss.

return line

feedﬂluin‘é _

m ATTENTION: Stated locations of oil<tank are valid only with engine in upright
position, spark plugs on top. For other installations, oil tank location
has to be determined by the aircraft manufacturer.

Fill the oil system to approx. half way up the tank with SUPER two-stroke oil of API -
TC classification. For quantity see chapter "Operating fluids".

m ATTENTION: Pay-attention to notes in Chapter "Oil circuit for rotary valve and
waterpump drive" regarding installation, venting, maintenance etc.

8.15) Installation of propeller reduction gear:

Installation of the different types of reduction gear as dealt with in Chapter "Propeller
reduction gears".

8.16) Fitting of the exhaust manifold:

Fitexhaust manifold with 6 Allen screws M8 x 30 along with lockwashers and 2 gaskets.
0 NOTE: On Type 462 UL, only 4 Allen screws M8 x 25 are used. Tightening
torque 22 Nm (195 in.Ib).

m ATTENTION: Pay attention to notes in Chapter "Exhaust system"” regarding
installation, maintenance etc. of exhaust system.
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8.17) Fitting of the carburetors:

Each carburetor is connected to engine by means of a carb adapter. The carb adapter
is attached to engine with 2 each screws M8 x 20 and washers. Secure screws with
LOCTITE 221 and tighten to 14 Nm (124 in.Ib.).

Exclusively on type 582 with oil injection lubrication, the carb adapters are fitted by
clamps.

Each carburetor has to be positioned at right angle to the crankshaftin both views, from
top as well as from intake side, to warrant equal mixture distribution to the cylinders.

Fit Bowden cable for carburetor and for oil injection pump, if installed. Ensure that
throttle cable and linkage do not stick and carb piston can be opened and closed fully.
The minimum opening is controlled by idle adjustment screw @ . Minor adjustment can
be made at Bowden cable.

m ATTENTION: Bowden cable actuation must not be affected by any movement of
engine or fuselage, because this could falsify throttle position.

Special operating conditions such as severe climate or altitude changes might require
different carb calibration. Consult chapter "Carburetor” or contact your next authorized
ROTAX-dealer or Service Centre.

PS5 ROTAX (-145-0f170 )
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8.17.1) Carburetor air intake:

Air intake must be protected against ingestion of water, dirt and foreign matter.
Avoid any filter material tending to absorb water or to swell (see chapter "Air

filter™).

The same pressure condition must pre-
vail in the vicinity of carburetor air intake
@ and venting tube of float chamber @,
i. e. propeller air stream must not affect
air flow- and pressure condition around
carb air intake. If necessary, shield carb
intake by a sheet metal shield or air

intake box.

Route both venting lines @ to a calm air
zone @ and join them with a pressure

compensating tube @.

On newer engine models, carbs
are provided with one single vent-
ing tube @ furnished with 2 pres-
sure compensating holes @ thus
eliminating the need of acompen-
sating tube @.

Engines delivered with intake si-
lencer must not be operated with-

out it. Operation without intake si-
lencer needs correction of carb calibra-
tion. Change of carburetor calibration re-
quires written request to authorized engine dis-

tributor or engine manufacturer (ROTAX). Consult

spare parts list-for proper carb calibration.
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9) Trouble shooting:

Basically, troublefree operation of a ROTAX engine requires an ignition spark at the
right moment and ignitable fuel/air mixture.

The majority of all engine troubles is caused by shortcoming in one of the two systems.

Fault-tracing schedule Possible fault
Open the fuel cock

Does fuel reach the carburetor?

yes no OJ 1. Fuel tank empty
O 2. Vent hole in tank blocked
3. Blockage in fuel cock
4. Blockage in fuel line
5. Float valve blocked
6. Inadequate supply of fuel pump
Does fuel reach the engine?

yes no OJ Blockage. in carburetor
O

Does the carburetor keep flooding

no yes [ 1. Float stuck
O 2. Float leaks
3. Float valve does not seal properly, or dirt on
valve
Is the spark plug wet with fuel?
no yes [J 1. Too much use of choke, too long starting
O periods
2. Faulty ignition system
3. Incorrect fuel mixture
4. Wrongly connected ignition damping box

(only 462 and 532 UL)
5. Dirty contact breaker (only 462 and 532 UL)

Any spark at the spark plug ?

. Poor contact of ignition cable in ignition coll
. Ignition cable interrupted or shorted

. Faulty ignition coils

. Electrode gap too large

. Bridging between electrodes

. Insulator broken or wet with fuel

. Spark plugs fouled

. Defective spark plug connector

% ROTAX (-147-0f170 )
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Is the engine hard to start?

no
O

yes [

Does the engine run well at idle
speed?

yes no UJ
U

Does the engine reach nominal
r.p.m.?

yes no I
[

Is the engine running well at high
speed?
yes no I

O

No ok~ wWDNPR

A OWDNBP

631

[EEN

. Wrong ignition timing

. Float valve does not seal properly

. Air filter clogged

. Faulty carburetor

. Defective spark plug

. Loss of compression due to defective gasket
. Too much clearance of rotary valve or incor-

rect rotary valve and / or valve timing.

. Bad idle adjustment

. Wrong ignition timing

. Faulty spark plugs

. Wrong position of flywheel on crankshaft due

to a sheared-off Woodruff key

. Blocked idle jet

. Incorrect gear reduction ratio
. Poor propeller matching (see Service Infor-

mation 2 UL 89-E)

. Insufficient pretension of spring pack in re-

duction gearbox (A + B type gearbox)

. Engine “four-stroking”

a) Clogged airfilter element

b) Worn needle jet

c) Carb jets too large

d) Mixture too rich

e) Wrong ignition timing

f) Exhaust port or exphaust pipe blocked by
deposits

g) Needle position too high

h) Choke activated

i) Float stuck or faulty
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no [J 2. Backfiring through carb

a) Fuel filter clogged

b) Dirt in carb

c) Dirt in float valve

d) Loose fitting of carburetor

e) Needle position too low

f) Wrong ignition timing

g) Loosely fitted spark plugs

h) Incorrect electrode gap

i) Wrong heat range of spark plugs

j) Badly connected or poorly insulated
ignition cables

k) Sticking piston rings

[) Worn oilseals

m)Additional air intake due to loose fittings or
leaks

n) Faulty fuel pump

no U

w

. Prevailing pinking of engine
a) Wrong ignition timing
b) Insufficient fuel supply
c).Heavy carbon deposits in combustion
chamber causing pre-ignition
d) Octane rating of gasoline too low

Excessive mechanical noise emis-

sion?
no yesU 1. Piston pin clearance too big
0 2. Wear at conrod big end bearing or cylinder
bore
3. Piston skirt wear, piston tilting

Excessive engine vibration?
yes [ . Unbalance of propeller

. Engine suspension damaged or loose

. Loose flywheel

. Worn or damaged bearings

A WN PR

REMEMBER TO WORK IN METHODICAL SEQUENCE WHEN TRACING FAULTS !
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10) Extract from an article about power plants of UL aircraft by an expert:
(author: Mr. Nigel Beale, Cyclone Hovercraft, England)

Many engine installations and fuel systems are less than perfect, but aircraft manufacturers
are rapidly improving in this respect. Owners should be aware, however, of any shortcomings
of the installation on their aircraft, and be prepared to improve their maintenance and
inspection procedures accordingly.

The most common problem is a loss of power or even complete failure when operating at full
throttle. During take-off and initial climb out, the time when an engine failure is potentially very
dangerous, the engine is operating under its most severe conditions, with high thermal and
mechanical stresses, and demanding fuel at about three times the rate needed for a gentle
cruise. It is not surprising therefore that most failures occur during this phase of flight:

In our experience it is very rare for such a failure to be due to a fault in the engineitself, but
there are many other causes, generally due to failure to adequately maintain the engine and
its systems, poor installation, weather conditions, incorrect fuel, oil or spark plugs, etc.

We will try to go through some of the problems we have found, and their solutions, but please
do not think this is a complete list - we are learning all the time.

10.1) Carburetor icing:

Carburetor icing has always been a problem with aircraft engines. It can of course
occuronaROTAX engine given the right atmospheric conditions, butitis notas comon
as many people suggest - in our experience many of the failures blamed on carburetor
icing have been due to other causes.

If you have an engine failure, you mustfind the cause before flying again. Do not
assume it’s carb icing and try again another day. If you have had an engine problem
you suspect is carburetor icing, then immediately run the aircraft on the ground, after
securely tying it to the nearest tree. Run it up to try to reproduce the failure using the
hand throttle to hold the power steady.

If the engine problem returns, immediately switch off the ignition without closing the
throttle, as soon as the propeller stops turning, quickly remove the intake silencer or
air filter and inspect the carburetor throat for a build-up of ice.

If there is none-or only a thin film, then the problem could lie elsewhere and must be
traced. Some atmospheric conditions will produce icing to a small extent, but not
enough to-cause noticeable problems. However, a small amount of ice in the
carburetor throat will melt when the engine is stopped and could subsequently trickle
down into the float chamber, blocking the main jet and causing a complete engine
failure on your next flight.

So, if you suspect marginal icing, frequently check the float chamber for water droplets
- it only takes a few seconds, as the float chamber is only held on with a clip.

Carburetoricing is obviously more likely in winter when cold, damp weather is frequent.
The problem is compounded by the fact that the fuel companies increase the volatility
of petrol in winter, unseen and unannounced.
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Some heating systems are available which should reduce the possibility of icing. They
generally fall into two groups: those that_heat the air going into the engine, and those
that heat the body of the carburetor.

Heating the airis only effective under all conditions if the increase in temperatureis very
great, which in itself will produce considerable loss in power.

Heating the intake air a few degrees will not significantly reduce the power, but is
unlikely to be effective in all conditions. Systems which heat the body of the carburetor
will not prevent ice from forming in the air stream, but should prevent it from sticking
to the carburetor walls, provided that the carburetor body temperature is kept above
freezing point. In Great Britain many hundreds of carb body heaters arée in Service,
using either electric power from the generator, or more recently hot coolant (liquid
cooled engines). Such systems have been proved very effectivein combating carb
icing. (See also Service Information 4 UL 94-D).

10.2) Fuel systems:

Fuel supply problems probably account for the majority of microlight engine failures.
A complete, or near complete, blockage of the fuel system will cause the engine to stop
very quickly, though normally without damage to the engine. Any fault that severely
reduces the supply of fuel to the carburetor will cause a gradual decrease in the level
of fuelin the float chamber when the engineis run on full throttle. This in turn will cause
the engine to run leaner and leaner, and hotter and hotter, possibly causing a seizure
or a holed piston before the engine finally stops.

All fuel systems on permit aircraft have been shown to be able to supply at least 125
% of the maximum fuel required by the engine, and if properly maintained, should
continue to do so.

If you have a full throttle failure, stick to the following sequence and you should find the
problem, if it is aduel system fault.

10.2.1) Check the spark plug(s):

Ideally the electrodes should be a “milk chocolate” brown colour. If one or both
plugs is whitish in colour, a lean mixture is indicated and further investigation
is required. Plugs with burned electrodes, characterized by tiny “melt” droplets,
indicate serious overheating. Immediate counter-measures are necessary! If
the 2 plugs of a twin cylinder engine are substantially different in coulour, a
mixture distribution or local overheating problem is indicated. An engine failure
due to a sudden fuel blockage is unlikely to change the normal colour of the

plugs.
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10.2.2) Check engine for seizure:

A seized engine will frequently free itself instantly and can be started again
immediately, but a smear of aluminium from the piston will most probably be
left on the cylinder bore, and this could cause a further seizure whenever the
engine is run under heavy load, even if the cause of the original seizure (for
example, fuel starvation) has been cured.

To check for a seizure, switch off ignition and remove spark plugs. Remove the
exhaust manifold and inspect the pistons and cylinder through the exhaust
ports as you slowly turn the engine.

Any scuff marks on the pistons or boresindicate a seizure, and the top end must
be dismantled. The seize marks on the pistons must be carefully cleaned off
with emery cloth, the rings checked for damage and sticking, and the cylinder
bores must have every trace of aluminium removed by scraping.and then with
emery cloth. Itis sometimes difficult to see the aluminium, butitis important to
completely remove it. If the damage is more than superficial, the piston should
be replaced, and the cylinder rebored.

10.2.3) Inspection of the fuel system:

Check the fuel tank vent; it must be clear, or the engine will gradually starve.
Check the fuel tank itself - does the pick-up pipe in the tank have a strainer
(meshfilter)? This is a fairly essential requirement, but many microlights still do
not have one. If you cannot see for yourself - ask the aircraft manufacturer.

If there is no strainer, then you must thoroughly clean out the fuel tank, and
always in future only fill through a filter funnel, taking the utmost care that no
foreign matter enters the tank. A pick-up pipe without strainer can so easily be
completely blocked by a single blade of grass in the fuel, or a flake of paint as
so commonly appears from a jerrycan.

The offending blockage, having been sucked onto the tank outlet and stopped
the engine dead, can, with the suction gone, float innocently back into the
volume of.the tank to cause the same problem again, maybe months later.
Such aproblem is almostimpossible to trace afterwards - so don’tlet it happen
to you, clean the tank and keep it clean.

10.2.4)Examination of fuel line between tank and fuel pump:

This section of pipe is under considerable negative pressure when the engine
is running hard, and the tiniest flaw in any joint will cause air to be sucked into
the system, considerably reducing the capacity of the fuel pump. Air leaks are
much more dangerous when the fuel tank is mounted below the fuel pump and
carburetor.

Air leaks are obviously impossible to see, but the following checks will show
whether they exist.
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\/ Detection of air leaks by siphoning:

Referring to Ill. 199, disconnect the fuel line from the carburetor and connect
a length of transparent fuel pipe, making sure the connection is absolutely
airtight. Take the transparent pipe down to ground level and start siphoning fuel
from a tank to a container on the ground. All parts of the fuel system above the
level in the tank will be below atmospheric pressure, and any air leaks in the
system will shew up as bubbles in the transparent pipe. Continue siphoning for
a considerable period of time.

After an initial settling period there should be no bubbles in the fuel. If bubbles
persist, find the location of the air leak(s) by process of elimination.

Another way of checking for air leaks is to replace the last portion of fuel line
before the carburetor with atransparent piece. Ground run the engine and look
for bubbles in the line - there should be virtually none after a few minutes
settling down.

0 NOTE: Filter and fuel tap are shown on suction side of pump to
illustrate air leakage sites possible. Though, it is recom-
mended that these be installed on the pressure side of the

pump.
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10.2.5) Elimination of air leaks in the fuel line:

If air leaks are indicated, seek to eliminate them. The arrows on the diagram
show possible air leakage points. Some commercial clips are often not very
satisfactory on small pipes, as they tend to tighten up oval, creating a possible
leak. “Crimp on” clips can be unsatisfactory if incorrectly applied, and are
difficult to remove for servicing.

Replace all doubtfull fuel line clips with good quality approved ones. Quick
release type connectors can cause air leaks, and also produce flow restrictions
and possible blockage sites - likewise fuel tap connections and glands. If the
fueltankis below the engine, itis best to leave the fuel tap turned on all the time
- use it only in an emergency.

All connections on the suction side of the fuel pump are potential air leakage
sites; the less there are, the less problems are likely to arise. Itis far more
satisfactory if the fuel tap and filter are fitted between the fuel'pump and the
carburetor, on the pressure side. On installations where this is not the case,
extra care must be taken to eliminate air leaks.

A useful way of checking the fuel system between tank and carburetor is to fit
a pressure gauge in the fuel line just before the ‘carburetor. At full throttle the
pressure should be 0,2 - 0,5 bar (2.9to 7.2 Ib/in?). A pressure gauge and fitting
kit is now available from Rotax and may be permanently fitted to the aircratft,
or used as a fault finding tool.

A pressure lower than 0,2 bar indicates a serious problem. We have never
found a faulty pump, so always'look elsewhere first.

10.2.6) Fuel supply to float chamber:

fuel hose

The most likely place for a blockage is just inside the carb, between inlet nipple
and float valve. This is shown on illustration, and it can be seen that, of
necessity, there.is a flow restriction just before the needle valve.

Fuel reaching this place should have been thoroughly filtered, but on a few
occasions we found a blockage here, caused by a sliver
of rubber, sliced off the fuel pipe when it was pushed
carelessly onto the carburetor connection. Such a block-
age can be intermittent, as the particle moves about, and
can be disastrous. The blockage can only be cleared by
blowing out backwards.

Preferably, put the fuel inlet connection into a transpar-
ent polythene bag, in order to catch any offending slivers
of rubber and confirm the cause of the trouble. When
refitting the fuel pipe onto the carburetor, take extra care

float

“ ¢ needle valve not to create the problem again.
0—'— . 210
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10.2.7) Float chamber and main jet:

The final place to inspect is the float chamber and main jet. Check float
chamber for debris and water. Check sieve sleeve for damage and main jet for
free passage.

Never fit a larger main jet to try to cure a full throttle fuel starvation problem;
if there is arestriction in the fuel supply system, a larger main jet will do no good
at all. The main jet should only be changed from that supplied with the engine,
if an air intake silencer is substituted for an air filter or vice versa or when
operating in extremes of temperature or altitude. Prior to any intended change
of main jet, contact an authorized ROTAX dealer.

10.2.8) Problems related to fuel supply:

A full throttle power loss which occurs in the air, but cannot be repeated by
ground running, may be due to frothing in the float:.chamber caused by
vibration. Such a condition should not arise on a production aircraft which has
been thoroughly tested, as the most likely solutionwould be to change the anti-
vibration mountings of the engine. A badly unbalanced propeller can also
cause the same problem.

O O
0_0 0__0
[C1 /@9, €o i
|
| [°e5C0

T |

With twin-cylinder engine it is important that the carburetor is mounted exactly
square .to the engine, both in vertical and horizontal view, as shown on
illustrations.

Any deviation will cause a slight change in mixture distribution between the
cylinders which could cause one cylinder to run lean, and overheat. Check that
the brackets which support the intake silencer do not twist the carburetor out
of square.

It is also important that the body of the intake silencer itself is parallel with the
engine crankshaft. Ideally the intake silencer should have its weight supported
by brackets, but if this is not the case, it is very important to frequently check
the rubber adaptor between the carburetor and the intake manifold for any
signs of splits, and for security of the clamps, as this adaptor will be carrying
the full weight of the intake silencer as well as the carburetor.

Any air leak here will produce a lean mixture, with consequent overheating. Air
leaks can also occur between the inlet manifold, rotary valve cover, cylinder
and crankcase. The reason is in most cases an incorrectly fitted gasket.
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10.2.9) Various effects on formation of the air/fuel mixture:

The pressure in the carburetor float chamber has a considerable effect on the
air/fuel ratio supplied to the engine. If the float chamber is below atmospheric
pressure, then the engine will run lean.

The pressure in the float chamber depends on the pressure at the end of the
two plastic vent pipes from the carburetor. If they are both routed to the back
of the carburetor, as is fairly common, then the depression in this area, caused
by air flow, will weaken the mixture. The effect may not be significant in itself,
but if coupled with another problem, say a carburetor considerably out of
square, then overheating could occur.

Always make sure you use a suitable fuel. Some regular fuels may have just
enough octane rating, but due to the permissible refining tolerances may in
practice be below the recommended rating.

A fuel of too low a rating can lead to detonation or “pinking’”;-a metallic tinkling
sound. The likelihood of detonation is increased if the mixture is lean or if there
is overheating due to other causes. Detonation can-very quickly cause an
enginetoseize, or burn ahole through a piston. We recommend, therefore, that
premium petrol is used at all times, to be on the'safe side.

Unleaded fuels are becoming much more.common and in general will lead to
a cleaner engine, but in some countries may contain a high percentage of
alcohol (more than 10 %), in order to maintain the octane rating. This can create
a number of problems. The higher latent heat of alcohol can increase the risk
of carburetor icing. Alcohol can-absorb water, which may separate out, leading
to blocked carburetor jets. Unleaded fuels are more prone to vapour lock at
high altitude.

Alcohol can also adversely affect some plastic and rubber components used
in fuel systems - it can extract the plasticiser from plastic fuel tanks, which will
then harden and may crack, while the residue can turn gummy and block the
fuel system. High quality unleaded fuels can reduce deposit formation and
extend spark plug life, but make sure there is not a high alcohol content before
using:

With any fuel, if you are not going to use your aircraft for a long period of time
(say more than a month) then you should drain off all the fuel, including that in
the float chamber, to avoid the problems mentioned above, and the evapora-
tion of the light fractions of the fuel. Evaporation makes starting difficult, and
increases the percentage of oil in the remaining fuel.

The oil used in your ROTAX should be a good quality two-stroke oil (API-TC
classification, e. g. CASTROL TTS fully synthetic oil is strongly recommended)
mixed at 50/1 (2 %). Too much oil can cause plug fouling, excessive carbon
build-up, and sticking piston rings, and will reduce the octane rating of the fuel.
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10.3) Ignition problems:

An engine failure at full throttle can also be caused by an ignition fault, or a combination
of fuel and ignition faults. Firstly, check that the spark plugs are of the correct type. A
“hotter” spark plug can cause pre-ignition, which is a recipe for a hole in the piston. A
“colder” plug may oil up under cruise and idling conditions.

The contact breaker gap, ignition timing and pole shoe breakaway gap must be as
specified in the ROTAX Operator’'s Manual. Contact breaker points which have been
set too wide will advance the ignition timing, which can result in overheating and
possible detonation. Always check and, if necessary, adjust the ignition timing after
adjusting the points.

If the ignition damping box is defective, there is a risk of pre-ignition. The damping box
can be checked by exchanging the connections. There should then be no spark at
either cylinder.

Excessive carbon build-up on spark plugs and on pistonsand cylinder head, can cause
pre-ignition and holed pistons.Spark plugs should: be checked, cleaned and, if
necessary, replaced regularly. Part throttle- and high altitude flying will carb up an
engine more quickly than low altitude-, high power operation.

Carbon build-up in the combustion chamber can, as well as causing pre-ignition, be
responsible for occasional misfiring, as particles of carbon break free and bridge the
spark plug electrodes. Decarbonising at around 50 hours should prevent such
problems.

10.4) Propeller matching:

The propeller should be‘selected to give the rated full power RPM at full throttle in a
normal climb. This requirement is becoming more difficult to achieve as ultralight
aircraft design speeds increase, but should be adhered to as far as possible.
Underpropping (higher matching RPM) leads to lean mixtures, higher temperatures
and the possibility of engine seizure. Overpropping (lower matching RPM) leads to
power loss; unstable operation and rich mixture.
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10.5) Prevention is better than cure:

Full throttle engine failures can be prevented by better maintenance and a more
thorough understanding of the contributory factors. But some problems are impossible
to foresee, which is where monitoring engine temperatures becomes very useful,
because many failures are preceded by overheating. Exhaust gas temperature will
give the most rapid response in the event of weak mixture, pre-ignition or detonation.
Ideally the exhaust temperature should be measured about 100 mm (4 in.) from the
piston, with separate sensors for each
cylinder of a twin.

A single sensor in the Y-junction is not
effective. The exhaust temperature
under full-throttle conditions-should
never exceed 650° C (1200° F). The
difference betweeneachcylinderona
twin should not exceed 20° C (36° F).

Cylinder head temperature, measured
with a thermocouple under the spark
plug seat, is also a useful indication
for air-cooled engines (max. tempera-
ture-250° C / 480° F), though much
X =100mm less effective with water cooling (max.

(4in.) temperature 150° C / 300° F). Again
any difference between cylinders of
recommended position of exhaust sensors more than 20° C (36° F) needs inves-

tigating.

With water-cooled engines the-maximum water temperature is 80° C (180° F),
although normal running temperature should be between 60° - 75° C (140 - 170° F).

There are reasons for engine failure other than those mentioned here, but in my
experience they are not common.

11) Epilogue:

This manual has been prepared as guidance in conjunction with the Operator’'s Manual and
Spare Parts List for maintenance and repair. In case of questions or doubts, please, contact
your local dealer or ROTAX, Austria.
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12) Maintenance plan

Checks and work

2h
10 h
12,5 h

25h
50 h

75 h
100 h
125 h
150 h
175 h
200 h

225 h
250 h

275 h
300 h

Retorque exhaust manifold screws

1)

Check rewind starter rope

11)

Check electric starter gear

Inspect spark plugs

11)

Replace spark plugs

Check and clean inside spark plug caps

11)

Check ignition timing (only breaker ignition)

X 2)

Check contact breaker gap

X 2)

© | o | N | g~ wWw N

Check igniton damping box

[
o

Replace contact breakers and condensor

=
[y

Lubricate ball joints

[N
N

Replace exhaust muffler springs

-
w

Qil control cables

-
~

Check propeller balance and tracking

[
[&)]

Inspect propeller mounting bolts

4)

[N
(o)

Clean and oil air filter

=
-

Check fuel filter

-
©

Replace fuel filter

19 cable tension, ...)

Check carburetor(s) and re-adjust (idle speed,

20 [Clean carburetor(s) and check for wear

21 |Replace jet needle and needle jet

22 |Clean and check fuel pump

23 |Check gearbox oil level

24 |Replace gearbox oil

25 (type A + B gearboxes)

Check and adjust gearbox, preload of washers

26 |Check gearbox backplate screws (type A)

27 |Replace rotary valve lubrication:oil

28 |Inspect cylinder head and piston crown

29 |Inspect piston ring grooves

30 | Check piston diameter

X 7)

x7)

X 7)

31 |Piston ring; eheck gap

X7)

X 7)

X 7)

32 |Pistonring: check axial play (rectang. ring)

X 7)

X 7)

X7)

33 | Check cylinder diameter

X 7)

x7)

x7)

34~ Cylinder: check for roundness

X 7)

X7)

X7)

Replace cylinder head-, cylinder base- and

35 exhaust-gasket

X 7)

X7)

X7)

36 |Inspect piston pin and bearing

37 |Inspect crankshaft and replace outer seals

x

38 | General overhaul of engine

10)

Checks and work

2h

10 h
12,5 h

25h
50 h

75 h
100 h

125 h
150 h

175 h
200 h

225 h
250 h
275 h

300 h| x<

1)andateach change
of the gaskets

2) and after every
change of breaker
contacts

3) and after damage

4) consider specifica-
tions of manufac-
turer

5) remove carbon de-
positsifthickerthan
0,5mm

6) clean or renew
sticking pistonrings

7) at deployment in
badly contamina-
ted, dusty areas

8) see table of wear
limits

9) at exchange of
cylinder

10) contact Rotax Dis-
tributor or Service
Centre

m ATTENTION
Basically all bear-
ings and gaskets
and the crankshaft
is renewed at a ge-
neral overhaul. All
other parts which
are subject to wear
and 60 % of the
wear limit is
reached have to be
renewed too.

11) m ATTENTION
to be examined
after every 12,5
hours of operation.
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13) Essential tightening torques for engine types 462 - 532 - 582 UL.:

Designation thread Nm in.Ibs
1) CrankCase SCrEWS ........cceeeeeririiiiiiiiiiiiiiiniineeeeeeees M 8. 24 ... 210
2) CrankCase SCreWS ........ccoeveeeeeeiiiiiiiiiieiiiiiieieeee M 6. 10 ....... 90
3) Crankcase NULS ........ccovevviiiiieeiciiiee e, M10 .o, 38 ... 335
4) Engine base Studs .......ccooeevviiiiiiiiiiiciiie e, M10 .o, 12 ... 105
5) Cylinder hex. collar screws (not on 462)................ M 8., 24 ... 210
6) Cylinder head studs.........cccooovvvviiiiiiiiiiiin e, M 8., T, 60
7) Cylinder head NULS........c.oeeiiiiiiiiiiiiee e, M 8., 22 ... 195
8) Magneto flywheel nut..............ccoeeiii i, M 22x1,5.....ccuunnee. 90 ... 800
9) Allen screws for starting pulley ..........cccccvvvviiieeenn. M 8. 22 ... 195
10) Hex. screws for rewind starter .............ccccvvvvvveeeenen. M 6.l 10 ....... 90
11) Screws for rotary valve COVer ...........ccccvvvviveeeeeennn. M 8. @, 22 ... 195
12) Screws for rubber flange on intake ........................ M 8. 14 ... 125
13) Spark plugs (on cold engine) ..........cccevvveveeeeeeeennnn. M14 .. 27 ..... 240
14) Cheese hd. screws for stator plate ........................ M 5 6 ... 55
15) Hex. screws for starter gear.........cccoeeeeevvevvnneniiniin, M 8., 22 ..... 195
16) Studs for water outlet socket ............cc.o. i, M 6., 3. 25
17) Hex. nuts for water outlet socket ........coo.cccoeeeiies M 6., 10 ....... 90
18) Lock nut for water pump impeller............ccccceeeees M 6., T, 60
19) TapLite SCrEWS.....coeeviiieeeeeeeiede e e M 6., 8. 70
20) EXhaust bOoIts ..........oooiiiiviid e, M 8., 22 ..... 195

Additional on type 582 UL:

1) Lock nut foroil pump gear ........cccccceeieiiiviiiiieeeenens M 6., T, 60
2) Banjo boltfor oil pump ....ccooeiiii M 6., 8 .. 70
3) Cheese hd. screw for oil pump ........cccevveiiieiiinnnnnn. M 5., 5. 45
4) Taptite screw for piCK-UPS ........uvviiiiiiiiiiiiiiiiens M 5., 6 ....... 55
5) Lock screw for ignition coil ..............uuviiiiininnnnnnnnn. M 6., 8 .. 70
6) Hex. screw for supporting plate ............ccccccvvvnnneee. M 6. 5. 45
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Reduction gear “A”

thread Nm in.lbs
1) Allen screw on adaptor flange .............ccovvvieienenes M10 .o, 55..... 482
2) SHUAS ...t M 8., 8. 70
3) Hex. screw for drive gear.......ccccooeeeevviiiiiiieceeinnnnnn. 1/2"-20 UNF ........... 60 ..... 530
4) HEX. NUES ...uuiiiiiiiii e M 8., 22 ... 195
Reduction gear “B”
1) Hex. collar SCreWs.......ccoovvvviiiiiiiiiiiiiii e M 8. 24 ..... 210
2) Hex. screw for drive gear.........cccooeeeveeeiiiiiiiieeeneenns 1/2"-20 UNF ...« 60 ..... 530
3) HEX. SCIEWS ...t M 8.t 24 ..... 210
Reduction gear “C”
1) Hex. collar SCreWs........ccooeeeiiiiiiiiiiiiiivieee i M 8 . 24 ... 210
2) Hex. screw for drive gear.........ccccoeeeveeeieiicsionnennnns 1/2"-20 UNF ........... 60 ..... 530
3) AllEN SCreWS ....ccoviiiiieiiieie e e M 6., 10 ....... 90
4) Allen screw for drive gear ..........cco.cviivienieeeeennnnnnn. M 8., 24 ..... 210
5) Allen screws for coupling flange:...........cccccoeeeeeees M10 .o, 40 ..... 350
6) Hex.nuton propshaft ... .o, M30x1,5LH ......... 300 ... 2650

SPECIFICATIONS ARE SUBJECT TO CHANGES WITHOUT NOTICE !

F o ROTAX (-161-0f170 )

( Rm. 462-532-582 UL 110-1994] 2




14) Table of wear limits:

Designation dimens. new mm (in.) wear limit mm (in.)
Crankcase

Bearing seat in crankcase, 72 mm ...........ccveeee.. 71,94 +71,958 (2,832 + 2,833) ............ 71,96 (2,833)
Bearing seat in crankcase, 62 mm ...................... 61,94 + 61,958 (2,438 + 2,439) ............ 61,96 (2,439)
Ball bearing 6206 ...........ccccoviieiiiiieiiee e 61,987+ 62,000 (2,440 + 2,441) ............ 61,987(2,440)
Ball bearing 6207 ........ccccoevciieiiie e 71,987+ 72,000 (2,834 + 2,835) ............ 71,987(2,834)
Interference of Press fit ..o 0,029+ 0,06 (0,001 + 0,002) ................
Crankshaft

Conrod, big end ........oooviiiiiiee e 30,014+ 30,023 (1,1810+ 1,1820) .......... 30,03 (1,182)
Crank PiN oo 23,994+ 23,997 (0,9446 + 0,9448) .......... 23,99 (0,944)
Radial clearance, type 462+582.........cccccvvvveeennnnn. 0,020+ 0,033 (0,0008+ 0,0013) ............ 0,05 (0,002)
Radial clearance, type 532 .......cccccovieeiiiiiiieenennns 0,038+ 0,050 (0,0015+ 0,0019) ............ 0,07 (0,003)
AXial Clearance ..........cccooviiiiiiiiiiiiee e 0,400+ 0,727 (0,0200+ 0,0300) ............ 1,00 +(0,400)
Conrod, small end ..........oocveeeeiiiiiiie e, 21,997+ 22,005 (0,8660+ 0,8660) .......... 22,01 (0,867)
PiStON PiN e 17,997+ 18,000 (0,7080+ 0,7090) .......... 17,97 (0,707)
Radial clearance, piston pin .........cccccecvieeeennninnns 0,003+ 0,012 (0,0001+ 0,0005) ........c0.- 0,03 (0,001)
Crankshaft @, P.T.O. side ........cccceeeiiniiiieeinnn, 35,003+ 35,013 (1,3780+ 1,3790) ...civ:... 35,00 (1,378)
Ball bearing @, P.T.O., 6201 .........coccvvvveeriinnnnn, 34,988+ 35,000 (1,3770+ 1,3780)..-....... 35,00 (1,378)
Bearing Clearance........ccccccveeeeeiii i 0,015+ 0,033 (0,0006+ 0,0013) ............ 0,05 (,002)
Crankshaft @, magneto Side.........cccccevvvviereennnnn 30,003+ 30,013 (1,1810+ 1,1820) .......... 30,00 (1,181)
Ball bearing &, magneto side, 6206 .................... 29,990+ 30,000 (1,1810+ 1,1810) .......... 30,00 (1,181)
Bearing Clearance.......cccccceeeeeieiiiccciiiiiiieeeiee e 0,023+ 0,041 (0,0010= 0,0016) ............ 0,06 (0,002)
Rotary valve

Rotary valve clearance (valve in crankcase)......... 0,250+ 0,350 (0;010 + 0,014) .............. 0,45 (0,177)
Backlash (rotary valve drive) .......ccccoecveeveiiniiinnnen, 0,084+ 0,164(0,003 =+ 0,006) .............. 0,40 (0,016)
Cylinder Type 462 UL

Cylinder (standard, red) ......ccccccceeeiiiniiiiiiiiiiieeeen. 69,50 +69,51 (2,7362+ 2,7366) .......... 69,60 (2,740)
Cylinder (standard, green) ..........ccoocccuvvvivieeeeennenn. 69,51+ 69,52 (2,7366+ 2,7370) .......... 69,60 (2,740)
Cylinder (1%t oversize, red) ......cccoccvveeeiiiiiieeennnnnn 69,75 + 69,76 (2,7460+ 2,7464) .......... 69,85 (2,750)
Cylinder (1 oversize, green) ........cccccvvveeeeeeeeennnn 69,76 + 69,77 (2,7465+ 2,7469) .......... 69,85 (2,750)
Cylinder Type 532 UL

(standard, red) ... B, 72,00 +72,01 (2,8350+ 2,8360).......... 72,10 (2,8385)
Cylinder (standard, green) ...........cocccceilifuveennnnnn. 72,01 +72,02 (2,8350+ 2,8354) .......... 72,10 (2,8385)
Cylinder (1t oversize, red) ..........cocitiinnenennnenennn. 72,25 +72,26 (2,8444+ 2,8448) .......... 72,35 (2,848)
Cylinder (1% oversize, green)......lheeeeeeenee. 72,26 + 72,27 (2,8448 + 2,8452) .......... 72,35 (2,848)
Cylinder (2" oversize, red) ..... v e eeeeeieeenieenns 72,50 +72,51 (2,8543+ 2,8547).......... 72,60 (2,858)
Cylinder (2" oversize, green)......ccccccveevevveeesveenns 72,51 +72,52 (2,8547+ 2,8551).......... 72,60 (2,858)
Cylinder Type 582 UL

Cylinder (standard, red) .........ccocveeiinniineeninnnn. 76,01 + 76,02 (2,9925+ 2,9929) .......... 76,10 (2,996)
Cylinder (standard, green) ..........ccoeccvvvviveeeeeeennnn. 76,02 + 76,03 (2,9929+ 2,9933) .......... 76,10 (2,996)
Cylinder (1%t oversize, red) .......cooccvveeeevniieeeennnnnn 76,26 + 76,27 (3,0023+ 3,0027) .......... 76,35 (3,006)
Cylinder (1st.qversize, green)........cccccvvvveeeeeeeennn. 76,27 +76,28 (3,0027+ 3,0031).......... 76,35 (3,006)
Cylinder (27 oversize, red) .......cccvevevveevcreeesireeennn, 76,51 +76,52 (3,0122+ 3,0129) .......... 76,60 (3,016)
Cylinder (2" oversize, green) ......ccccccceeveveeeeneeenns 76,52 +76,53 (3,0123+ 3,0130) .......... 76,60 (3,016)
Piston to wall clearance 462 UL

Cylinder bore, red .........ccoceiiiiiiiii e 69,50 +69,51 (2,7362+ 2,737) ............ 69,60 (2,740)
Cylinder bore, green ........cccceeevivieeeeennieee e, 69,51 + 69,52 (2,7366+ 2,737) ............ 69,60 (2,740)
Piston dia., red........cccocvieiiiieiiie e 69,41 +69,42 (2,7326+ 2,733) ...ceee... 69,32 (2,729)
Piston dia., green......cevveeeeeeiiiiiiieeeeeeeeeee e 69,42 +69,43 (2,7331+ 2,733) ...cuueee 69,32 (2,729)
Piston to cylinder wall clearance ..............ccccoeuueee. 0,08 + 0,10 (0,0315+ 0,039).............. 0,20 (0,008)

e
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Designation dimens. new mm (in.) wear limit mm (in.)
Piston to wall clearance 532 UL

Cylinder bore, red ... 72,00 +72,01 (2,8347+ 2,8350) .......... 72,10 (2,8385)
Cylinder bore, green .........ccccceeeiiiiiniiiiiiiiieeeeen, 72,01 +72,02 (2,8350+ 2,8354) .......... 72,10 (2,8385)
Piston dia., red .......ccccoeciveviiieiiee e 71,92 +71,93 (2,8310+ 2,8320).......... 71,85 (2,8287)
Piston dia., green .......coccoeeviiieiiiee e 71,93 +71,94 (2,8280+ 2,8320).......... 71,85 (2,8287)
Piston to cylinder wall clearance .........ccccccveeeeeennn. 0,07 = 0,09 (0,0027~+ 0,0035) ............ 0,20 (0,0080)
Piston to wall clearance 582 UL

Cylinder bore, red ... 76,01 +76,02 (2,992 + 2,993)............ 76,10 (2,996)
Cylinder bore, green .........cccceceeeiiiiiniiciiiiieeeeeen, 76,02 +76,03 (2,993 + 2,994) ............ 76,10 (2,996)
Piston dia., red.......cccccooviiiiiieiii e 75,94 +7595 (2,989 + 2,990) ............ 75,877 (2,987)
Piston dia., green ... 75,95 +75,96 (2,990 + 2,991) ............ 75,87 (2,987)
Piston to cylinder wall clearance .........ccccccveeeeeennn. 0,06 + 0,08 (0,002 =+ 0,003)...........c5 0,15 (0,006)
Piston pin

Piston pin bore in piston: ..........ccociies 18,001+ 18,005 (0,7090+ 0,7090)%......... 18,04 (0,710)
PIStON PIN: e 17,997+ 18,000 (0,7085+ 0,7087) .......... 17,97 (0,700)
Clearance of pin in PiStoN ..........cccccevvieieeeeniiinenen, 0,001+ 0,008 (0,0000+ 0,0003) ............ 0,05 (0,002)
Piston rings

End gap for 1string (semi-trapeze ring)

End gap, type 462 UL ......ccooevviiiieiiiiiiieee e 0,1 =+ 0,25 (0,004 =+ 0,009) .............. 1,00 (0,04)
End gap, type 532 UL ....coocviiiiiiiiiiiee e, 0,2 + 0,35 (0,078 + 0,140) .............. 1,00 (0,04)
End gap, type 582 UL ......cocceiiiiiiiiiiieeiee e 0,3 + 045 (0,012 + 0,017) .ceevrurennne 1,00 (0,04)
2" ring (rectangular), for type 462 UL

Height of groove ..., 154 = 1,56 (0,606 + 0,614).............. 1,65 (0,649)
Height of riNG ..o 1,478+ 1,49 (0,058 =+ 0,059).............. 1,40 (0,551)
Flank clearance ..........cccccoociiiiiiiiiiiiiiiiecceeeeeeenn 0,05 + 0,082 (0,002 + 0,003).............. 0,20 (0,008)
=0 o T= 1 SRR 0,2 =+ 0,35 (0,008 + 0,014).............. 1,00 (0,039)
2" ring (rectangular), for type 532 UL

Height of groove ..........ccccciiiii e, 2,04 -+ 2,06 (0,08 =+ 0,081).............. 2,15 (0,846)
Height of fiNG ..cooovveiiei i e 1,978+ 1,99 (0,77 + 0,780).............. 1,90 (0,748)
Flank clearance ..........ccococeviiiiiccdiidnnnnieiieen, 0,05 + 0,082 (0,002 + 0,003).............. 0,20 (0,008)
ENG QAP oo i e 0,2 =+ 0,35 (0,008 + 0,014).............. 1,00 (0,039)
2" ring (rectangular), for type 582 UL

Height of groove ............veeeiii e 2,04 + 2,06 (0,080 + 0,081).............. 2,15 (0,846)
Height Of fiNG ....ooovv it 1,978+ 1,99 (0,77 + 0,780).............. 1,90 (0,748)
Flank clearance ..... 00 e, 0,05 + 0,082 (0,002 + 0,003).............. 0,20 (0,008)
o o T= T SRR 0,3 + 045 (0,012 + 0,017) ... 1,00 (0,039)
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15) Operational limits:

Max. permissible speed

Type r.p.m.
AB2 - 28 KW ..ottt e e e e e e raa e e e nnnnes 5800
AB2 - BB KW ..ot e e e e e e e e e e e aaees 6800
532 = A5 KW oeeeeiiee ettt ettt e e e e e e e aaae e e annnes 6800
532 = A7 KW oottt e e e e e e e e e e e aaaae e e aananes 6800
582 = A0 KW .eetieiiie e ittt ettt e e e e e e aaae e s annnes 6400
582 = AB KW ..eeeeiiee ettt ettt e e e e e e e aaa e e s annnes 6800
Max. cylinder head temperature CHT °C °F
ON Al LY PES et a s 150..... 300

Max. exhaust gas temperature EGT
ON Al LY PES et e e e 650:... 1200

Max. crankcase temperature
ON Al Y PES i e 80...... 176

Max. cooling water temperature
ON Al LY PES e e 80...... 176

16) Operating liquids:

Oil for lubrication of rotary valve drive

TYPE AB2 UL vt S e c. 0,31 1t.....(0,082 gal US)
TYPE 532 UL oot Ei b et e e c. 0,27 It.....(0,071 gal US)
TYPE 582 UL ovveiiiiiiiie e o c.0,311t.....(0,082 gal US)

m NOTE: Use Super 2-stroke oil only!

Cooling water:

2-piece radiator set (low version) ....c. 0,6 1t.(0,16 gal US) installed c. 2,35 It.(0,62 gal US)
2-piece radiator set (high'version) ...c. 0,8 1t.(0,21 gal US) installed c. 2,55 It.(0,67 gal US)
1-piece radiator set.c..occoeeveeereennnnnn. c. 0,8 1t. (0,21 gal US)
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17)0 Authorized Distributors and Service Centers for ROTAX Hovercraft and

Aircraft Engines

1) EUROPE

AUSTRIA:

0 HB - FLUGTECHNIK GES.M.B.H.
Dr. Adolf Scharf Str. 44
A-4053 HAID
Tel.: 07229/ 79104/79117, Fax: 07229 / 79104 15
Contact person: Ing. Heino Brditschka

BULGARIA:

[] GERGANOV - AIRCRAFT EINGINESLTD.
25B-Post 20, 23 peh. Ship. polk Blvd.
BG-6100 KAZANLAK
Tel.: 431/ 27 247, Fax: 431/ 23 777
Contact person: Radosslav D. Gerganov

CROATIA /[ former YUGOSLAVIA
(except SLOVENIA):

[0 SHAFT D.O.O.
B.L. Mandica 161 a
HR-54000 OSIJEK
Tel. + Fax: 054/ 760 - 046
Contact person: Ing. Ivan Vdovjak

CZECHIA:

J1.F.M. GRAMPELHUBER
Skroupova 9
CS-50197 HRADEC KRALOVE
Tel.: 049/ 56 30 127, Fax: 049/ 56 30 226
Contact persons. Ing. Samal / Ing. Halek

DENMARK / THE NETHERLANDS:

O FLIGHT-CENTER
Flugplatz
D-27/777 GANDERKESEE, GERMANY
Tel.: 04222/ 3789, Fax: 04222/ 6042
Contact person: Rabert Heilig

SERVICE-CENTER of FLIGHT-CENTER in the
NETHERLANDS:

DRIESSEN SCHOOL OF SKYRIDERS
Arendve] 13, Luchthaven Lelystad
NL-8218 PE LELYSTAD

Tel.: 3202 / 88 601, Fax: 3202 / 88 714
Contact person: Eddy Driessen

SERVICE-CENTER OF FLIGHT-CENTER IN
DENMARK:

DANSK MICROFLY SERVICE
Sozzivaenget 8

DK-2680. SOLROD

Tel. +Fax: 53 14 30 60

Contact person: Hans P. B. Larsen

FINILAND / NORWAY/ SWEDEN/
ESTONIA/ LATVIA /LITHUANIA

BOMBARDIER NORTRACLTD.
Box 8039, FIN-96101 ROVANIEMI
Tel.: 16 320 8111; FAX: 16 320 8200
E-mail: order@bombardier.se
Contact person: Kari Sorjonen

Edition: 1997 01 01

FRANCE / BELGIUM / MONACO /
LUXEMBURG:

O AVIREX
Aérodrome de Dreux
F-28500 VERNOUILLET
Tel.: 02 37 42 30 09, Fax: 02 37 46 26 86
Contact person: Philippe Gueguen

SERVICE-CENTERS of AVIREX in FRANCE:
for zone 01-02-03-04:

AVIREX SHOP

Aerodrome de Dreux

F-28500 VERNOUILLET

Tel.: 02 37 42 30 09, Fax: 02 37 4626 86
Contact person: Thierry Fontaine

for zone 05:

DELTA AQUITAINE DIFFUSION
Base Saint Exupér

F-47360 MONPEZAT D'AGENAIS
Tel.: 0553 08 81,Fax: 0553 95 01 02
Contact person:-Philippe Bouchera

SERVICE-CENTER of AVIREX for
BEL GIUMand LUXEMBURG:

AVIREX

Aérodrome de Dreux

F-28500 VERNOUILLET

Tel.: 02 37 42 30 09, Fax: 02 37 46 26 86
Contact person: Philippe Gueguen

GERMANY:
for postcodes 0-5-6-7-8-9:

0 FRANZ AIRCRAFT ENGINES VERTRIEB GMBH
Am Eckfeld 6e, D-83543 ROTT AM INN

Tel.: 08039 / 9035-0, Fax: 08039 / 9035-35
Contact person: Eduard Franz

for postcodes 1-2-3-4:

O FLIGHT-CENTER
Flugplatz
D-27/777 GANDERKESEE
Tel.: 04222/ 3789, Fax: 04222/ 6042
Contact person: Robert Heilig

GREAT BRITAIN /IRELAND / ICELAND:

[J SKYDRIVE LTD.
Burnside, Deppers Bridge
LEAMINGTON Spa. CV 33 OSU
Tel.: 1926/ 612 188, Fax: 1926/ 613 781
E-mail: cycl onehovercraft@avnet.co.uk
Contact person: Nigel Beale

GREECE / CYPRUS:

O KINISI
Ellis 1 str. , GR-14563 KIFISSIA
Tel.: 01/ 620 8611; Fax: 01/ 625 0026
Contact person: Mi chael Poulikakos
Nick Siganos

HUNGARY:

0 HALLEY
Baktai Ut 45, P.O. Box 425
H-3300 EGER
Tel.: 36 / 313-830, Fax: 36/ 320-208
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ITALY / MALTA:

O ICAROMOTORI SRL.L.
ViaEmilia, 61/B
[-27050 REDAVALLE (PV
Tel.: 0385/ 74 591, Fax: 0385/ 74 592
Contact person: Corrado Gavazzoni

SERVICE-CENTERS of ICARO :

CALVI FRANCESCO
ViaTrieste No. 35

1-27010 SAN GENESIO (PV)
Tel.: 0330/ 519894

SERGIO CHIAVEGATO

ViaS. Gabriele No. 30

1-37063 ISOLA DELLA SCALA (VR)
Tel.: + Fax: 045/ 6649013

SLOVENIA:
O PIPISTREL d.o.o.

Strancarjeva Ul. 11

5270 AJDOV SCINA

Tel. 065 63 873, Fax: 065 61 263
E-mail: pipistrel @eunet.si
Contact person: Ivo Boscarol

SPAIN / PORTUGAL:
[J AVIASPORT SA.

Almazara 11

E-28760 TRES CANTOS (MADRID)
Tel.: (1) 803 77 11, Fax: (1) 803 55 22
E-mail: aviasport@bcsnetwork.es
Contact person: Mariano de Castro

C.U.P. CENTRO ULTRALEGGERI PARTENOPEO SWITZERLAND /LIECHTENSTEIN:

DI FABRIZIO PISANI

ViaDucad Aosta No. 65, 1-80026 CASORIA (NA)

Tel. 081/ 540 3184 - 0330 / 876096
Fax: 081/ 425 125

EUROFLY SRL

ViaCa Onorai No. 50

1-35015 GALLIERA VENETA (PD)
Tel. + Fax: 049 / 5965464

FERRARI ULM DI FERRARI GIANNI
ViaGaribaldi No. 110

1-35040 CASTELBALDO (PD?E»A

Tel.: 0425/ 57316, Fax: 0425 / 546422

MICROFLIGHT

Via Santi No. 8

1-43031 BAGANZOLA (PR)
Tel. + Fax: 0521 / 601414

MOTODELTA
ViaAbruzzi No. 13/B
1-27029 VIGEVANO (PV)
Tel. + Fax: 0381 / 345465

PIANO FEDERICO

Campo di Volo Locdlita San Giacomo
1-09010 SILIQUA (CA)

Tel.: 0781/ 781000

POLARIS MOTOR SRL

Fr. Valdichiascio

1-06024 GUBBIO (PG)

Tel.: 075/ 920034, Fax: 075/ 920029

TRI FLY DI TRICERRI FRANCESCO
ViaF. BenaNo. 14

1-13044 CRESCENTINO (VC)

Tel.: 0161/ 841 057, Fax: 0161 / 920 029

POLAND:

[J FASTON LTD.
ul. Szeroka 2
PL-05-860 PLOCHOCIN

[J FRANZ AIRCRAFT ENGINES VERTRIEB GMBH

Am Eckfeld 6e, D-83543 Rott am Inn, GERMANY
Tel.: 08039 / 9035-0, Fax: 08039 / 9035-35
Contact person: Eduard Franz

SERVICE-CENTER OF FRANZ AIRCRAFT EN-
GINESVERTRIEB GMBH FOR SWITZERLAND
AND LIECHTENSTEIN:

FLIEGERSCHULE BIRREELD AG
Flugplatz, CH-5242 BIRR-I-UPFIG
Tel.+ Fax: 056/4448847

TURKEY:
[ KLASIK HALI A.S.

Cumhuriyet Mey.”9/B

35210 Heykel, IZMIR

Tel.: (232) 376 87 70, Fax: (232) 328 0254
Contact person: Tahir Onder, President

2) KM ERI CA

CANADA:
[J ROTECH RESEARCH CANADA, LTD.

S22 C39 RR6 STN MAIN

6235 Okanagan Landing Rd.

VERNON, B.C., V1T 6Y5

Tel.: 604 / 260-6299, Fax: 604 / 260-6269
E-mail: rotech@junction.net

SERVICE-CENTERS of KODIAK in CANADA:

ROTECH RESEARCH CANADA, LTD.
S22 C39 RR6 STN MAIN

6235 Okanagan Landing Rd.

VERNON, B.C,, V1T 6Y5

Tel.: 604 / 260-6299, Fax: 604 / 260-6269
E-mail: rotech@junction.net

Tel.: + Fax: 22/ 40 01 96
Contact person: Wojtek Madry, Manager

USA / CARRIBEAN / CENTRAL AMERICA /
COLOMBIA / ECUADOR:

ROMANIA: [J KODIAK RESEARCH LTD.

[J S.C. BERIMPEX S.R.L.
Str. Dr. Taranu Grigore No. 8, Ap. 1, Sector 5
R-76241 BUCHAREST
Tel.: 1-210 49 83; Fax: 1-312 56 48
Contact person: Dr. Christian Berar

SLOVAKIA:

01.F.M. GRAMPELHUBER
Skroupova 9
CS-50197 HRADEC KRALOVE
Tel.: 049/ 56 30 127, Fax: 049/ 56 30 226
Contact persons: Ing. Samal / Ing. Halek

P.O. Box N 7113

Marlborough House Cumberland Street
NASSAU, BAHAMAS

Tel.: 242/ 356 5377, Fax: 242 322 6784
E-mail: kodiakbs@bahamas.net.bs

SERVICE-CENTERS of KODIAK in USA:
- ALASKA:

ARCTIC SPARROW AIRCRAFT, INC.
1801 E 5th Avenue

ANCHORAGE, AK 99501

Tel.: 907/ 272 - 7001, Fax: 907 /279 - 6157
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CALIFORNIA:

CALIFORNIA POWER SYSTEMS, INC.
790 - 139th Avenue, #4,

SAN LEANDRO, CA 94578

Tel.: 510/ 357-2403, Fax: 510/ 357 - 4429

- COLORADO:

LEADING EDGE AIRFOILS, INC.
8242 CessnaDrive

PEYTON COLORADO, 80831

Tel.: 719/683-5323, Fax: 719/683-5333

- FLORIDA:

LOCKWOOD AVIATION, INC.

280 Hendricks W

SEBRING, FL 33870

Tel.: 813/655-5100, Fax: 813/655-6225

- MISSISSIPPI:

SOUTH MISSISSIPPI LIGHT AIRCRAFT, INC.
Route 7, Box 337B

LUCEDALE, MS 39452

Tel.: 601/947-4953, Fax: 601/947-4959

- OHIO:

GREEN SKY ADVENTURES, INC.
2377 Cream Ridge Road

ORWELL, OH 44076

Tel.: 216/293-6624, Fax: 216/293-6321

- WISCONSIN:

JET AIR CORPORATION

1921 Airport Road, Austin Straubel Field
GREEN BAY, WI 54313

Tel.: 414/ 497 - 4900, Fax: 414 / 497 - 2678

SERVICE-CENTER of KODIAK in COSTA RICA:

SAUMA

Calle 20, Avenida 7, Edificio Herrero

SAN JOSE DE COSTA RICA

Tel.: 506 / 223 - 9538, Fax: 506 / 221 - 6330
Contact person: Rodrigo Sauma

SERVICE-CENTER of KODIAK in ECUADOR:

AUGUSTO JOUVIN

P.O.Box 09-06-2434

GUAYAQUIL

Tel.: 593/ 4 - 322 965, Fax: 593 /4~ 314126
Contact person: Augusto Jouvin

SERVICE-CENTER of KODIAK in EL SALVADOR:

AEROTEC

Avda. Las Magnolias 142, Colonia San Benito
SAN SALVADOR

Tel.: 503/ 23 - 2375, Fax: 503 / 24 - 4338
Contact person: Larry Zedan

SERVICE-CENTER of KODIAK in GUATEMALA:

FARRERA' EXPORT & IMPORT

18 Avda:A 0-27 Zona 15, Vista Hermosa 2
CIUDAD GUATEMALA

Tel.0502 / 269 - 2544

Contact person: Jose Ferrera

SERVICE-CENTERS of KODIAK in COLOMBIA:

BERNARDO A. GOMEZ / AGROCOPTEROS

82! I—ei 11A #50-45, A.A. 1789

Tel.: 57/ 23 - 306 868, Fax: 57/ 23 - 842 002,

Contact persons: Bernardo Gomez (Spanish)
Maximo Tedesco (English)

L.A.G. ULTRALIGHT
Apartado Aereo 60399
MEDELLIN

Tel. + Fax: 574/ 243 - 5411
Contact person: LuisA. Gdlo

SERVICE-CENTER of KODIAK in MEXICO:

REFACCIONARIA VERGAS, SA.

Apdo. Postal #66, Avda. Alvaro Obregon #242
CD. CHETUMAL, Q. ROO, YUCATAN

Tel.: 52 /983 - 20007, Fax 52 / 983 - 20006
Contact person: Sergio Vargas

SERVICE-CENTER of KODIAK in NICARAGUA:

JENARO LUNA CASTILLO

Frente aImplagsa

LEON

Tel.: 505/ 0311 - 6454, Fax: 505/ 0311 - 3242
Contact person: Jenaro Luna

SERVICE-CENTER of KODIAK in PANAMA;

ULTRALIGHTS DE PANAMA

Apdo. #3405

PANAMA 4

Tel.: 507 / 36 - 0326, Fax: 507 / 36,-'3008
Contact person: Ismael E. Champsaur

ARGENTINA / BOLIVIA /' BRAZIL /| CHILE/
GUYANA / PARAGUAY 4/ PERU / SURINAM /
URUGUAY:

0 MOTAX-COMERCIAL IMPORTADORA LTDA
Estrada de Jacarepaguéd No. 6793 - Freguesia
C.E.P. 22753 - RIODE JANEIRO (R
Tel.: (21) 447 7376 / 7376, Fax: (21) 447 6098
E-mail: motax@easyline.com.br
Contact person: J.M. Carneiro de Rezende

SERVICE-CENTERSof MOTAX in BRAZIL:
- NORTH:

ULTRASPORT- AERONAVES E MOTORESLTDA.
Rua Vicente Leite 960/302

C.E.P. 60170, FORTALEZA - CEARA

Tel. + Fax: 085/ 272 - 5158

Contact person: Eduardo Campos

- CENTRAL:

ULTRA PLANNA - TAXI AERO LTDA.

Av. Airton Senna, Nr. 2541 - Hangar 20

C.E.P. 22775, Jacar ua- RIO DE JANEIRO
Tel.: 021/ 325 - 5889, Fax: 021/ 325 - 8197
Contact person: Elio Antonio F. Santos

- SOUTH:

ULTRAMOTORES COMERCIO E MAN. DE
MOTORES LTDA.

Rod. VirginiaViel, KM 08 - SUMARE - SP

C.E.P. 13170 SAO PAOLO

Tel.: 019/ 873 - 3753, Fax: 019/ 873 - 3510

Repair: RodoviaVirginiaViel KM 1, SUMARE-SP
Contact person: L.C. Goncalves

SERVICE-CENTER of MOTAX in ARGENTINA/
CHILE/PERU/BOLIVIA/URUGUAY:

ULTRALIGHT SR.L.

Aeropuerto | nternacional

1611 - DON TORCUATO

Tel. + Fax: 01/ 748 - 6611

Contact person: Carlos A. Mdller, President

3) AUSTRALIA

0 AIRCRAFT ENGINE DISTRIBUTORS PTY. LTD.
P.O. Box 84, Boonah, QLD. 4310
Tel.: (074) 63 2755, Fax: (074) 63 2987
E-mall: austfly@world.net
Contact person: Jim Fenton
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SERVICE-CENTER of AIRCRAFT ENGINE DIST .

DENIS BEAHAN & CO.
P.O. Box 406, ROMA, QLD. 4455
Tel.: (076) 22 2742, Fax: (076) 22 2291

[J BERT FLOOD IMPORTSPTY.LTD.
P.O. Box 61, LILYDALE, VICTORIA 3140
Tel.: 03/ 9735 5655, Fax: 03 /9735 5699
Contact person: Bert Flood

NEW ZEALAND:

O TIPPINS INTERNATIONAL
P.O. Box 192, Tuakau
SOUTH AUCKLAND
Tel.: 09/ 233 - 4898, Fax: 09/ 233 - 4798
Contact person: Murray Tippins

4) AFRICA

EGYPT:

[0 SALEM BALLOONS
40 Tdaat Harb St., CAIRO
Tel.: (2) 2991 946 / (2) 3038 214, Fax: (2) 3038 214
Contact person: Weaam Salem, General Manager

ANGOLA / BOTSWANA /LESOTHO /
MADAGASCAR / MALAWI /| MOZAMBIQUE
I NAMIBIA / SOUTH AFRICA / SWAZILAND
| ZAMBIA | ZIMBABWE:

LDTSM ATION ENGINES AND ACCESSORIES (PTY)
Private Bag X10021, Edenvale 1610, South Africa
Tel.: 011/ 455 4203/4/5/6/9, Fax: 011 / 455 4499
Contact person: Mike Blyth

SERVICE-CENTER of AVIATION in
BOTSWANA:

POWERSERV

Private Bag 62, Maun, Botswana
Tel.: 660 201, Fax;: 660 536
Contact person: Mike Bullock

SERVICE-CENTER of AVIATION in NAMIBIA:

WILLEM VAN ZYL

P.O. Box 9622, Eros, Windhoek, Namibia

Tel.: (09264) 811242156, Fax: (09264) 81217615
Contact person: Willem Van Zyl

SERVICE-CENTER of AVIATION in SOUTH
AFRICA:

ATREX

P.O. Box 15258, Vlaeberg, CAPE TOWN, 8018
Tel.: (021) 47 - 9410, Fax: (021) 47 - 9773
Contact person: Cecil Link

LINK ENGINEERING

P.O. Box 75134, Lynwood Ridge

0040, South Africa

Tel.: (012) 347 0021, Fax: (012) 347 0153
Contact person: Louis Butler

SOLO WINGS

P.O. Box 214, Gillits, DURBAN, 3603

Tel.: (031) 700 - 2806, Fax: (031) 700 - 5502
Contact person: David Miller

TREVOR DAVIES ENGINEERING (PTY) LTD
T/A Davis Aircraft Corporation

P.O. Box 2474, Cresta, 2118

Tel.: (011) 318 - 2346, Fax: (011) 318 - 1821
Contact person: Trevor Davies

SERVICE-CENTER of AVIATION in
ZIMBABWE:

ULTRALIGHT AVIATION

P.O. Box 187, Norton, Zimbabwe

Tel.: (09263) 622 036, Fax: (09263) 622 411
Contact person: Mike Moroney

5) ASI A

CHINA /HONG KONG / MACAO:

[0 DUEN MU CO.
Unit 10, 10/F, Metro Centro ||
21 Lam Hing Street, Kowloon Bay
Kowloon, HONG KONG
Tel.: 2756 5725, Fax: 2754 4774
E-mail: cali @tfhtech.com
Contact person: W. C. Choi

ClS:

[0 AVIAGAMMA JSCo.
P.O. Box 51, 125 057 MOSCOW
Tel.: 095/ 158 31 23, Fax: 095/ 158 65 73
Contact person: Vladimir Andriytschuk
General Director

SERVICE-CENTERS of AVIAGAMMA:

“ Aviakecht” JSCo.

443022 Zavodskoe shosse 18

SAMARA, Russia

Tel.: 846 2 51-89:53, Fax: 846 2 34-76-55
Contact person: Ewgony Shistorow

for REPUBLIC BELARUS:

MINIAVIA

Minskaja ATB MVL PANH

220065 Aerodromnaja 4, MINSK/BELARUS
Tel./Fax: 0172/255-937

Contact person: Liach Alexander

INDIA:

0O GREAVESLIMITED
22-A, Janpath
NEW DELHI - 110 001 .
Tel.: 11/338 50 61/338 26 53 (Dir.), Fax:11/37 82 553
Tlx.: 031-62663
Contact person: Wg Cdr S.N. Chhabra
Divisional Manager

SERVICE-CENTERS of GREAVESLTD., New Delhi:

GREAVESLTD
16/3 Ali Asker Road, P.B. No. 113
BANGALORE 560 052
Tel.: 080/22 65 873/22 68 773, Fax: 080/225 3472,
TIx.: 0845-2365
Contact person: Wg Cdr B. Chandran

Dy. Gen. Manager

GREAVESLTD )
10-B Madan Mohan, MalviyaMarg
LUCKNOW 226 001
Tel.: 0522/283 410/283 406, Fax: 0522/283 067,
Tlx.: 0535-321 .
Contact person: R.N. Smé;h

Deputy General Manager

GREAVESLTD

1, Dr V.B. Gandhi Marg, P.B. No. 91

BOMBAY 400 023

Tel.: 022/267 44 07/267 15 24, Fax: 022/267 7850,

TIx.: 011-82517

Contact person: H.L. Shah
Marketing Mana%er
Marine Systems Grp.

- - e
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GREAVESLTD

Thapar House, 25 Brabourne Road, P.B. No. 702
CALCUTTA 700 001

Tel.: 033/24 21 459/24 23 805, Fax: 033/24 24 325,
Tlx.: 021-5055/5130

Contact person: K. K. BARKAR

INDONESIA / MALAYSIA / SINGAPORE:

[J P.T. ESACON TRADA
J. Wolter Monginsidi 91
JAKARTA 12180
Tel.: (021) 724 5906 / 739 8109
Fax: (021) 725 1301, E-mail: IR.Nyono@global.net.id

IRAN:

[J TASHAR CO. LTD.
54 Khaled Eslamboli Ave., TEHERAN 15117
Tel.: 21/ 871 4787/ 872 3222, Fax: 21/ 872 2260
Contact persons: Morthesar Sadjat
Jusufi Nejadan

ISRAEL:

[J CONDOR-AVIATION INDUSTRIESLTD.
34 Arlozorov St., 1L-52481 RAMAT - GAN
Tel.: 03/ 672 484 / 050-290 189
Fax: 03/6 723 753
E-mail: condor@netvision.net.il
Contact person: David Viernik

JAPAN:

[JJUA,LTD.
1793 Fukazawa, Gotemba City
SHIZUOKA PREF 412
Tel.: 550/ 83 8860, Fax: 550/ 838224
Contact person: Y oshihiko Tajika, President

KOREA:

0 HWA YOUNG MEDICAL & SCIENCE CO.
401 KeumKang Building
1439-1, Seocho 1 dong, seocho-ku, SEOUL 137-071
Tel.: 02/ 3472-0271-5,
Fax: 02 / 3472-0276 (02/3471-4753)
Contact person: John Lee, President

PAPUA NEW GUINEA:

[J BERT FLOOD IMPORTS PTY. LTD.
P.O. Box 61, LILYDALE, VICTORIA 3140
AUSTRALIA
Tel.: 03/ 9735 5655, Fax: 0349735 5699,
Contact person: Bert Flood

PHILIPPINES:

[0 WESTERN PACIFIC AVIATION COMPANY
RPMCI Hangar Manila Domestic Airport
P.O. Box 7633 Airport Airmail
Exchange Office, Domestic Road Pasay City
Metro Manila
Tel.: 2/832-3375, Fax: 2/833-0605
Contact person: Rolando P. Moscardon

TAIWAN:

L-TAIWAN MAXIEM INDUSTRIES
7/1 Tung Feng Street, TAIPEI, 10 651
Tel.: 2/7704 6163, Fax: 2/702 84 85
Contact person: Lester Lin

THAILAND:

0 JONES COMPANY LIMITED
942/20-21 Rama 4th Road
P.O. Box 686
BANGKOK
Tel.: 2/233 9088 / 233 3628, Fax: 2/ 238 5079
Contact person: Kit Chong

UNITED ARAB. EMIRATES:

[J AL MOALLA
P.O. Box 7787
ABU DHABI
Tel.: 2/ 723248, Fax: 2/ 788 073
Contact person: Hussain Al Moalla
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Repair shop imprint area

ORIGINALTEIL

Requirement for
professional repair
and maintenance

GENUINE PART

BOMBARDIER-ROTAX GMBH
MOTORENFABRIK

A-4623 GUNSKIRCHEN —AUSTRIA

Telefon: ..43-(0)7246-271-0*, Telefax: ..43-(0)7246-370
Telex: 25546 brgk a, Telegr.: Bombrotax Gunskirchen
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