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3)

4)

Preface
Congratulation on your decision to use a ROTAX aircraft engine.

Before starting with the engine installation, read this Installation Manual carefully. The
Manual will provide you with basic information on correct engine installation, a requirement
for safe engine operation.

If any passages of the Manual are not completely understood or in case of questions, please,
contact an authorized Distribution- or Service Partner for ROTAX engines.

We wish you much pleasure and satisfaction flying your aircraft powered by this ROTAX
engine.

3.1) Remarks

This Installation Manual is to acquaint the owner/user of this aircraft engine with basic
installation instructions and safety information.

For more detailed information on operation, maintenance, safety- or flight, consult the
documentation provided by the aircraft builder and dealer.

For further information on maintenance and spare part service contact the nearest
BOMBARDIER-ROTAX distributor (see chapter of Service Partners).

3.2) Engine serial number

On all enquiries or spare parts orders, always indicate the engine serial number, as
the manufacturer makes modifications to the engine for further development.

The engine serial number is on the top of the crankcase, magneto side.

Safety

Although the mere reading of these instructions will not eliminate a hazard, the understanding
and application of the information herein will promote the proper installation and use of the
engine.

The information and components-/system descriptions contained in this Installation Manual
are correct at the time of publication. BOMBARDIER-ROTAX, however, maintains a policy

of continuous improvement of its products withoutimposing upon itself any obligation to install
them on its products previously manufactured.

BOMBARDIER-ROTAX reserves the right at any time to discontinue or change specifica-
tions, designs, features, models or equipment without incurring obligation.

The illustrations in this Installation Manual show the typical construction. They may not
represent in full detail or the exact shape of the parts which have the same or similar function.

Specifications are given in the SI metric system with the USA equivalent in parenthesis.
Where precise accuracy is not required, some conversions are rounded off for easier use.
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4.1)

4.2)

Repeating symbols

This Manual uses the following symbols to emphasize particular information. These
indications are important and must be respected.

A WARNING: Identifies an instruction which, if not followed, may cause serious

injury including the possibility of death.

m ATTENTION: Denotes an instruction which, if not followed, may severely damage

the engine or other component.

00 NOTE: Indicates supplementary information which may be needed to fully

complete or understand an instruction.

Safety information
A WARNING: Only certified technicians (authorized by the local airworthiness au-

thorities) and trained on this product are qualified to work on these
engines.

A WARNING: Neverfly the aircraft equipped with this engine atlocations, airspeeds,

|

altitudes, of other circumstances from which a successful no-power
landing cannot be made, after sudden engine stoppage.

Aircraft equipped with this engine must only fly in DAYLIGHT VFR
conditions.

This engine is designed for possible application on aircraft used in VFR condi-
tions which have the capability of controlled gliding without engine power.

This engine is not suitable for acrobatics (inverted flight, etc.).

This engine shall not be used on rotor wing aircraft (helicopters, gyrocopters, etc.)
or any similar aircraft.

It should be clearly understood that the choice, selection and use of this particular
engine on any aircraft is at the sole discretion and responsibility of the aircraft
manufacturer, assembler and owner/user.

Due to the varying designs, equipment and types of aircraft, BOMBARDIER-ROTAX
makes no warranty or representation on the suitability of its engine’s use on any
particular aircraft. Further, BOMBARDIER-ROTAX makes no warranty or represen-
tation of this engine’s suitability with any other part, component or system which may
be selected by the aircraft manufacturer, assembler or user for aircraft application.

Whether you are a qualified pilot or a novice, complete knowledge of the aircraft, its
controls and operation is mandatory before venturing solo. Flying any type of aircraft
involves a certain amount of risk. Be informed and prepared for any situation or
hazard associated with flying.

A recognized training program and continued education for piloting an aircraft is
absolutely necessary for all aircraft pilots. Make sure you also obtain as much
information as possible about your aircraft, its maintenance and operation from your
dealer.

You should be aware that any engine may seize or stall at any time. This could lead
to a crash landing and possible severe injury or death. For this reason, we
recommend strict compliance with the maintenance and operation and any addi-
tional information which may be given to you by your dealer.
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O d

Select and use proper aircraft instrumentation. This instrumentation is not included
with the BOMBARDIER-ROTAX engine package. Only approved instrumentation
can be installed.

Before flight, ensure all engine controls are operative. Make sure all controls can be
easily reached in case of an emergency.

Unlessin a run up area, never run the engine with the propeller turning while on the
ground. Do not operate engine if bystanders are close.

To prevent unauthorized use, never leave the aircraft unattended with the engine
running.

Keep an engine log and respect engine and aircraft maintenance schedules. Keep
the engine in top operating condition at all times. Do not operate any aircraft which
is not properly maintained or has engine operating irregularities which have not been
corrected. Since special tools and equipment may be required, engine servicing
should only be performed by an authorized BOMBARDIER-ROTAX engine dealer
or a qualified trained mechanic approved by the local airworthiness authority.

To eliminate possible injury or damage, ensure that any loose equipment or tools are
properly secured before starting the engine.

When in storage protect the engine and fuel system from contamination and
exposure.

Certain areas, altitudes and conditions present greater risk than others. The engine
may require carburetor recalibration or humidity or dust/sand preventative equip-
ment, or additional maintenance may be required. Consult your aircraft dealer or
manufacturer and obtain the necessary information, especially before flying in new
areas.

Never operate the engine and gearbox without sufficient quantities of lubricating oil.
Periodically verify level of coolant.

Never exceed maximum rated r.p.m. and allow the engine to cool at idle for several
minutes before turning off the engine.

Operating the engine at high speed at low throttle position, for example during
descent, may increase engine and exhaust temperatures and cause critical over-
heating. Always compensate and match r.p.m. with throttle position.

The engine should only be installed and placed into operation by persons familiar
with the use of the engine and informed with regard to possible hazards.

Never run the engine without a propeller as this will inevitably cause engine damage
and present a hazard of explosion.

Propeller and its attachment with a moment of inertiain excess of the specified value
must not be used and releases engine manufacturer from any liability.

Improper engine installation and use of unsuitable piping for fuel,- cooling,- and
lubrication system releases engine manufacturer from any liability.

Unauthorized modifications of engine or aircraft will automatically exclude any
liability of the manufacturer for sequential damage.

Page
10
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[J In addition to observing the instructions in our Manual, general safety and accident
preventative measures, legal regulations and regulations of any aeronautical
authority must be observed.

[0 Where differences exist between this Manual and regulations provided by any
authority, the more stringent regulation should be applied.

O This engine may be equipped with an Airborne air pump. The safety warning
accompanying the air pump must be given to the owner/operator of the aircraft into
which the air pump is installed.

4.3) Instruction

Engines require instructions regarding their application, use, operation, maintenance

and repair.

0 Technical documentation and directions are useful and necessary complemen-
tary elements for personal instruction, but can by no means substitute theoretical
and practical instructions.

0 These instructions should cover explanation of the technical context, advice for
operation, maintenance, use and operational safety of the engine.

O All technical directives relevant for safety are especially emphasized. Pass on
safety instructions to other users, without fail.

0 Thisengine mustonly be operated with accessories supplied, recommended and
released by ROTAX. Modifications are only allowed after consent by the engine
manufacturer.

m ATTENTION: Spare parts must meet with the requirements defined by the engine

A WARNING:

U NOTE:

A WARNING:

A WARNING:

manufacturer. This is only warranted by use of GENUINE ROTAX
spare parts and/or accessories (see spare parts list).

They are available only at the authorized ROTAX Distribution- and
Service partners.

The use of anything other than genuine ROTAX spare parts and/or
accessories will render any warranty relating to this engine null and
void (see Warranty Conditions).

Engine and gear box are delivered in "dry" conditions (without oil).
Before putting engine in operation it must be filled with oil. Use only
oil as specified (consult Operator's Manual).

For longer periods (longer than 2 months) of engine stop, preserva-
tion of engine isrecommended (see chapter engine preservation in
Operator‘s Manual).

Exclusively use tools and supplementary materials as listed in the
spare parts list.

This Manual for engine installation is only part of the Technical
Documentation and will be supplemented by the respective Opera-
tor's Manual, Maintenance Manual and Spare Parts List.

Pay attention to references to other documentation, found in various
parts of this Manual.
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4.4) Technical documentation
The information given in the
Installation Manual
Operator‘s Manual
Maintenance Manual
Overhaul Manual
Spare parts list
Technical bulletins

O O o0Ooo0oo-god

Service Informations

are based on data and experience that are considered applicable for professionals
under normal conditions.

The fast technical progress and variations of installation might render present laws
and regulations inapplicable or inadequate.
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7) Description of design

7.1) Designation of type
Basic type
e.g. ROTAX 914 F2:
F2: with prop flange for fix pitch propeller
F3: with prop flange with drive of hydraulic governor for constant speed propeller
F4: with prop flange for fix pitch propeller, but prepared for retro-fit of hydraulic
governor for constant speed prop
Optional extras to the above stated basic type:
external vacuum | drive for rev-counter/
alternator pump hour meter
for F2 yes yes yes
for F3 yes no yes
for F4 yes yes yes
00 NOTE: Conversion of the types F2 / F4 to type F3 may be accomplished by
the manufacturer (BOMBARDIER-ROTAX).
7.2) Standard engine design
0 4 stroke, 4 cyl. horizontally opposed, spark ignition engine with turbo charger,
single central camshaft hydraulic tappets - push rods - OHV
O liquid cooled cylinder heads
0 ram air cooled cylinders
0 dry sump, forced lubrication
O dual ignition of breakerless, capacitor discharge design
[0 2 constant depression carburetors and airbox
0 2 electric fuel pumps (12V DC)
O prop drive via integrated gear box with torsional shock absorber and overload
clutch
[0 stainless steel exhaust system
0 engine suspension frame
[0 expansion tank (coolant)
O electric starter
O integrated AC generator with external rectifier regulator (12V 250 W)
O oil tank
0 external start relay
O hydraulic governor for constant speed prop: (optional extra) (on F3 only)
[0 external alternator (optional extra) (12V 40A DC)
0 vacuum pump (optional extra) (feasible on F2 and F4 only)
00 drive for rev-counter / hour-meter (optional extra)
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Auxiliary equipment

m ATTENTION: Any equipment not included as part of the standard engine
version and thus not a fix component of the engine is not in

A WARNING:

Intake filter
Oil cooler

Flydat

O Ooo0ooogd

Hour-meter

the volume of supply.

Components especially developed and tested for this en-

gine are readily available at BOMBARDIER-ROTAX.

This equipment has not been tested for safety and
The user assumes
all risks possibly arising by utilizing auxiliary equipment.

durability to the standards of aviation.

The furnishing of proof in accordance to the latest FAR or
JAR has to be conducted by the aircraft builder.

Coolant radiator

Mechanical rev counter
Electric rev counter
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7.3) Engine components, engine views, numbering of cylinders, definition of
main axes

See illustration 2/3/4/5/6.
PTO  power take off side
MS magneto side
A points of attachment for engine transport
S centre of gravity
P zero reference point for all dimensions
0 NOTE: Allow £1 mm on all stated dimensions as manufacturing tolerance
X,y,z  axes for system of coordinates

Cyl.1 cylinder 1 Cyl. 3 cylinder 3
Cyl. 2 cylindeg 2 Cyl. 4 cylinder 4 3
N MS
AS Bl B

© engine number X
@ propeller flange
© propeller gear

R 4

= " TR,
. ZNLH /minE -X
: < T = >

@ vacuum pump or NP (e | o
hydraulic governor ‘ @@‘M RC >
for constant speed ’ = 17

propeller N ) - \o
-7 L\@ ) ;}L‘

@ intake manifold \

<
©

@ ignition housing N S

@ ignition cover .

© constant depression carb o : -

© airbox @ connection for oil return ling : 0

@ engine suspension frame (engine) |

i) staitnless steel exhaust @ (Ct?Jrr]QS)Ction foroil return line g pressure sensor

® f:z)sgmrger ® oil filter (32] (r:é)aréiﬁtrl]ct)grfor mechanical
® turbo control unit (TCU) @ electric starter @ connection for additional

@ fuel pressure control ® gﬁﬁ}g‘:}”ic modules for temperature sensor (airbox)

@ drip tray

@ water trap

@ three way solenoid valve
@ 2x electric fuel pump

@ oil tank

@ external alternator

® servo motor
® servo cable
@ cable assembly

@ compensation tube

@ connection for manifold
pressure

® coolant pump @ sensor for oil pressure

® expansion tank
@ 2 separate oil pumps

@ sensor for oil temperature

@ sensor for cylinder head
temperature

Page Date Install Reference Modification-No.
18 1996 0510 | 914 F -0 -




D/,
/ 2
W (g~ - Cyl. 2
Cyl 1 ‘ A ﬂ HHH ‘\\ l_@
//
Modification-No. Reference Install Date Page
-0 - 914 F | 1996 05 10 19




8) Technical data
To maintain clarity, only data relevant for engine installation and operation will be stated in

the Manual.
00 NOTE: Connecting dimensions, filling capacities, drive and reduction ratios, electric
output etc. can be found in the respective chapter of engine installation.
8.1) Operating limits
1. Engine speed
Take-off speed:.......ccccoeeevviiiiiiiiiinnin, 5800 r.p.m. (5 min.)
max. continuous speed: .................... 5500 r.p.m.

idle speed: around 1400 r.p.m.

2. Manifold pressure:
Take off performance .........ccccccveveviiinnnnnnn. 1300 hPa (38,4 in.HG)
maximum continuous performance ........... 1150 hPa (34,0 in.HG)

3. Acceleration:
Time limit for engine operation at weightless condition and with negative gravity

acceleration: .........ccccccvviiiiiiiiii e max. 5 sec at max. -5 ¢
4. Critical flight level
Take off performance ..............ccccceeeeieeennns to max. 2450 m (8000 ft) ASL
maximum continuous performance ........... to max. 4500 m (16000 ft) ASL
m ATTENTION: Up to the critical flight level the stated respective performance is
available.
5. OIl pressure: ..o see chapter 13.2
6. Oil temperature: ........ccccccvvvviiieiiiieiiineenenn. see chapter 13.2
7. Cyl. head temperature: ........ccccceevvevrennnnnn. see chapter 12.2
8. Exhaust gas temperature: ..........ceeeenenn. see chapter 11.1
9. Airbox temperature: .......cccccccvieiiiiiiinnennn. see chapter 16.1
10.Range of starting temperature:
(1> ) G 50°C (122° F)
MIN. oo -25°C (-13° F)

11.Fuel pressure: see chapter 14.2.

12.Banking of plane deviation from the ef-
fective vertical:

See ill. 7.
MAX. cenieieieieeeeeeeeeeeeenanne 40°
0 NOTE:

Up to this inclination the dry sump
lubrication systemwarrants adequate
lubrication in every flight situation.
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8.2) Installation dimensions (all dimensions in mm)
See illustration 2/3/4.
Standard engine version
pos. (+) neg. () total 2
max. dimension in Xx-axis 8,5 -656,6 665,1
max. dimension in y-axis 288 -288 576,0
max. dimension in z-axis 220 -311 531,0
0 NOTE: Dimensions to point of reference (P). See ill. 2/3/4.
8.3) Weights
Weight of engine defined to the following conditions:
0 Enginedry from serial production with external alternator, but without fuel pumps
(see chapter description of design)
Engine weight .....Version F2 and F4: .................... 74,7 kg (164 Ib)
Version F3: ... 77,4 kg (170 Ib)
Weight of ............. external generator assy.: ........... 3,0 kg (6,6 Ib)
vacuum pump assy. .....cceeeeeevnnnn. 0,8 kg (1,76 Ib)
hydraulic governor assy. ............ 2,7 kg (6 1b)
8.4) Centre of gravity of engine and standard equipment
See illustration 2/3/4.
engine
from serial| external hydraulic vacuum
production| alternator | governor pump
F3
centre of gravity in x-axis -327 -100 -276 -255
centre of gravity in y-axis -9 139 0] 0]
centre of gravity in z-axis -102 6 56 56
00 NOTE: Dimensions to point of reference (P). See ill. 2/3/4.
8.5) Moments of inertia in kg cm 2
See illustration 2/3/4.
engine engine
version version
F2 / F4 F3
moment pf inertia around 20 470 21 210
axis x1 - x1
moment F)f inertia around 24 560 25 450
axis yl - y2
moment pf inertia around 26 520 27 480
axis z1 - z3
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9) Preparations for engine installation

m ATTENTION: The stated directives are measures to pay attention to at engine
installation to prevent any accidents and engine damage.

9.1) Transport

The engine to be lifted by two hooks or straps around the middle of the intake
manifolds.

See chapter engine views, numbering of cylinders and definition of main axes.

9.2) State of delivery

The engine is attached with 4 Allen screws M10x20 to steel angles anchored on a
timber plate.

9.3) Engine preservation

The engine is preserved at ROTAX thus warranting proper protection against
corrosion for at least 12 month after date of delivery from BOMBARDIER-ROTAX.

This warranty is subject to the following conditions:
00 the engine has to be stored in the packing as supplied by ROTAX.

0 the covers on various openings must not be removed (see chapter of protective
covering)

0 engine has to be stored in a suitable place.

If the engine is stored for a period longer than 12 month the following tasks have to
be performed every six months:

O remove the 3 Allen screws M6x16 @ along with washer @ and lock washer @ and
take off ignition cover @.

Crank the engine by hand on attachment screw @ of flywheel @ 3 complete turns
anticlockwise (viewed from Magneto side).

Refit ignition cover in reversed sequence.
Tighten the 3 Allen screws to 10 Nm (90in.
Ib).

O inspect for corrosion (e.g. prop shaft). At
detection of corrosion, send the engine to
an authorized overhauler without delay.

A WARNING: The engine must not be put
into service.
O repack engine into original packaging and
seal properly.
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A WARNING:

U NOTE:

The maximum storage period is limited to 24 month!

Preservation for periods of longer than 24 months is only possible
after a written permission of BOMBARDIER-ROTAX. Should the
situation arise send engine for inspection to ROTAX.

No trouble to put engine back into operation after preservation.

9.4) Protective covering

All openings are protected against ingress of contamination and dampness. It is
recommended not to remove these plugs until installation of the specific feed line.

0 NOTE:

If the engine will be sent to the manufacturer or distributor reuse
transport equipment and replug openings.

List of protective covering:

[0 exhaust socKet:........cccoovviiiiiiiiiiieccciiieee e, 1x cone plug

[0 Air intake socket on turbo: ............ceeeeeeee 1x cover

[0 connection for manifold pressure: ................ 1x cap

(0 fuel pressure control (in-and outlet): ............. 1x each cap

O oil supply and oil discharge: ................ccoees 1x each cap

O oil return ((UrD0O): wovvvvviiiiieii e 1x cap

O supply and discharge of coolant: .................. 1x each cone plug
(0 propshaft onversion F3:............coovviiiiiinennns 1x disk plug

A WARNING: Protective covering to be utilized for transport and at engine instal-
lation only. Before engine operation remove these protections.
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10) Engine suspension and position

m ATTENTION: At installation of engine be aware of engine weight and assure careful
handling.

The engine suspension is determined essentially by the aircraft design. Eight attachment
points are provided on the engine (4 on engine and 4 on engine frame).

The engine will be supplied with a well tried and certified suspension frame for attachment
on the fire proof bulk head. The exhaust system and the turbo charger are supported on this
frame too. The installation into the aircraftis as generally practised by captive rubber mounts
which ensure also to balance out vibrations and sound from engine to aircraft frame.

A WARNING: Ifthe engine suspensionframe supplied by ROTAX s notused or if modified,
certification to the latest requirements such as FAR or JAR has to be
conducted by the aircraft builder.

Furthermore a suitable suspension for turbo charger and exhaust system has to be
developed. Since these components weigh approx. 6 kg (13 Ibs), this suspension has

to be carefully designed and tested.  Certification to the latest requirements such as FAR
or JAR has to be conducted by the aircraft builder.

A WARNING: The hex. hd. screws M10x60 @ on the attachment points R2 and L2 are
only used for transport securing but must never be utilized for engine
suspension. See ill. 9.

Therefore it is recommended to use the ROTAX engine suspension frame and the 4 stated
attachment points R2, L2, R3 and L3 .

A WARNING: Atleast4 of the eight anchorage points must be used in a side symmetrical
pattern of the left (L) and right (R) side.
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10.1) Definition of attachment points
See lIl. 9/10.

attachment point

1L

1R | 4L

4R

thread size

M10

min. length of
thread engagement

25 mm (1")

A WARNING:

+z
7777777 ﬁiiii# N\
P >
%‘ R B\ -y
L3 @@%é]* aR3 | /
%} -+ /N
N /
€
LR &l |
=
-Z
Axes
attachment . . .
point X axis y axis Z axis
L1 -200,8 -71,0 -211,0
R1 -200,8 71,0 -211,0
L2 -562,0 105,0 -277,0
R2 -562,0 -105,0 -277,0
L3 -562,0 105,0 -7,0
R3 -562,0 -105,0 -7,0
L4 -130,3 -71,0 0,0
R4 -130,3 71,0 0,0

attachment point

1L | 1R | 4L | 4R

The engine suspension to be designed by the aircraft or fuselage
builder such that it will carry safely the maximum occurring opera-
tional loads without exceeding the max. allowable-forces and mo-
ments on the engine attachment points.

attachment point

2L | 2R | 3L | 3R

max. allowable forces (limit

max. allowable forces
(limit load) in (N)

and z axis

load) in (N) in X, y and z axis 5000 1900
max. allowable bending moment
(limit load) in (Nm) in x, y 77 39

in X _axis 5 000
in y axis 2 000
in z axis 3 000
max. allowable bending moment
(limit load) in (Nm) 100

in X, y and z axis

A WARNING: Tighten all engine suspension screws as specified by the aircraft
builder.
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10.2) Permissible fitting positions

See lll. 11/12/13.

To simplify the matter, reference is made only to the 2 engine attachment points R1,
L1 and the 2 turbo charger attachment points R(T)2 and L(T)2.

Location of the 2 turbo charger attachment points R(T)2 und L(T)2.

00 NOTE: All dimensions to point of reference (P) and the system of coordi-
nates remain unchanged.
Axes
attachment . . .
. X axlis y axis Z axlIs

point

L(T)2 -414,3 71,0 -211,0

R(T)2 -414,3 | -71,0 | -211,0

The following details of engine position are with reference to aircraft on ground,
ready for take off.

0 engine suitable for propeller in tractor or pusher arrangement,
O propeller shaft above cylinders. Seeill. 2.

A WARNING: For upside down installation of the engine, the lubrication system,
fuel system and the cooling system are unsuitable!

Longitudinal axis:

0 The centre of the attachment points L1 and L(T)2 must be on axis x2 parallel to

the x axis.

Allowable pitch deviation of parallelism of axes:
max. 6° counter-clockwise, on ground
max. 10° counter-clockwise, in operation
max. 30° clockwise (seeiill. 11)

A WARNING: On installations with fuel tank located above carburetor level com-
bined with badly closing carb float valve, fuel could pass into
cylinders at more than 6° decline of propeller shaft axis after longer
periods of downtime. See FAR, § 33.17.

To prevent a possible hydraulic shock at engine start, ensure proper
closing of float valves. Ifin doubt, park the aircraft with rising propeller
shaft axis.
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Propeller axis:

(0 The centres of attachment points L1 und R1 must be on an axis y2 parallel to y-

axis.

Tolerated roll deviation of parallelism:

Vertical axis:

.......................... + 5° (seelll. 12)

[0 y-axis must be square to the longitudinal axis of the aircratft.

= Jun]
O S i T \/7 ‘7/
AT ‘
re A THH )
/ A Nt NS
A : [
\ S i
| Al it GES Y
% it
S
)
1 1
o _ ] ,ﬁ}fo‘ . 13
Y +y
10° p’ [+x
Yaw tolerance: + 10° (see ill. 13)
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10.3) General directives for engine suspension
Rubber mounts to be used between engine and aircraft frame to neutralize vibrations.

Damping elements as generally used in the aircraft industry (e.g. LORD) are suitable.
Seeill. 14.

0 NOTE:
) _ The illustration shows rubber mount Lord
Stiitzscheibe 33608-1 resp. 33608-2.

A WARNING:
All elements to balance out vibrations

fffffffffffffffffffffffffffffffffff have to be of captive design.

distance tube

|

U NOTE:

A WARNING:

U NOTE:

support washer

With suspension on the 4 top lugs 3L, 3R, 4L and 4R only, the tilting
moment due to the pull of the propeller will be avoided while, if
attached on the bottom lugs only, the moment of tilting has to be
taken care of accordingly.

The rubber mounts to neutralize vibrations and all the engine
suspension components not in the supply volume must be ground
run tested to the specified loads and for vibration behaviour. Certifi-
cation to the latest requirements such as FAR or JAR has to be
conducted by the aircraft builder.

The engine suspension has to be designed to prevent any excessive
engine movement and to minimize noise emission and vibration on
air frame side.
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11) Exhaust system

See ill. 15.

The complete exhaust system is in the volume of supply and is certified together with the
engine.

A WARNING: Ifthe ROTAX exhaust system is not employed or if modified, certification to
the latest requirements such as FAR or JAR has to be conducted by the
aircraft builder.

Modifications are permissible only ifagreed with by BOMBARDIER-ROTAX.

0 NOTE: As an exception, the exhaust end pipe can be modified to the following
requirements:

0 Mean bending radius of an exhaust bend: min. 40 mm (2,57 in.)
0 Exhaust bend, inside diameter: min. 38 mm (1,50 1in.)
0 Medium tube length: max. 500 mm (20 in.)

m ATTENTION: At a medium tube length of 250 mm (10 in.) and more, the end pipe has to
be supported additionally.

Material of the exhaust system: X 15CrNiSi 20 (DIN 1.4828)

Location of the exhaust end pipe (P1)

Seeill. 15. Axes
end pipe P1 X axlIs y axis Z axlIs
-420,0 | -270,0 | -371,0

238
_ 240

m ATTENTION: Always fit heat shields near carburetors or as required.

Because of the high temperatures occurring, provide suitable protection
against unintentional contact.
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11.1) Operating limits
Exhaust gas temperature:

0T VO PPPEPPUPPRRPPRR 950° C (1740 ° F)
NOMMAL ... e 900° C (1650 ° F)
Reading taken approx. 70 mm ( 2,75 in.) after exhaust flange.
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12) Cooling system

12.1) Description of the system

Seeill. 16.

The cooling system of the ROTAX 914 F is designed for liquid cooling of the cylinder
heads and ram-air cooling of the cylinders.

The cooling system of the cylinder heads is a closed circuit with an expansion tank.

The coolant flow is forced by a water pump, driven from the camshatft, from the radiator
to the cylinder heads. From the top of the cylinder heads the coolant passes on to the
expansion tank @. Since the standard location of the radiator @ is below engine level,
the expansion tank located on top of the engine allows for coolant expansion.

The expansion tank is closed by a pressure cap @ (with excess pressure valve and
return valve). At temperature rise of the coolant the excess pressure valve opens and
the coolant will flow via a hose at atmospheric pressure to the transparent overflow
bottle @. When cooling down, the coolant will be sucked back into the cooling circuit.

The shape, size and location of one or more radiators depend mainly on the space
available.

No provision is made for attachment of the radiator(s) on the engine.

12.2) Operating limits

Cylinder head temperatures:

N, ettt ettt 135° C (275° F)
temperature readings taken on the assigned spot of the hottest cylinder head
0 NOTE: The hottest cylinder head (either cyl. 2 or 3) has to be found out by
trial. See lll. 4.
It depends on engine installation (propeller in tractor- or pusher
arrangement).
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12.3) Requirements on the cooling system
m ATTENTION: All components of the cooling system have to be secured suitably.

A WARNING: The size and layout of the cooling system must be designed to keep
the operating temperatures within the specified limits.

To minimize flow resistance employ radiator with low flow resistance
and parallel flow as realized on the original BOMBARDIER-ROTAX
radiator and use short hoses and pipelines.

Coolant hoses:
0 temperature durability: min. 125°C (257° F)

O pressure durability: min. 5 bar (73 p.s.i.)

0 nom. inside dia : 25 mm (1)

0 bending radius: min. 175 mm (7")

0 material: Suitable for 100 % Glycol and antifreeze agents.

m ATTENTION: Pay attention to ozone stability!

0 NOTE: If installation require longer distances use aluminium pipes (25 mm
(1") inside dia.) instead of hoses.

12.4) Size and position of connections
See illustration 17/18/19.
0 expansion tank @ with radiator cap @

to radiator @: outside dia. 25 mm (1")
slip-on length max. 22 mm (7/8")

to overflow bottle @: outside dia. 8 mm (3/8")
slip-on length max. 15 mm (9/16")

_=
5 )
S
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O water inlet bend @: outside dia. 27 mm (1 1/16")
slip-on length max. 19 mm (3/4")

: ”%G'.l

00 NOTE: Choose between four possible fitting positions of water inlet bend @
appropriate to specific installation (see illustration). The inlet bend is
attached to the water pump by two Allen screws M6x20 and lock
washers. Tighten screws to 10 Nm (90 in.Ib.).

m ATTENTION: Utilize total slip-on length for hose connection. Secure hoses with
suitable screw clamp or by crimp connection.

12.5) Coolant capacity

4 cylinder heads:............cooociiiiiiiiiiiee, 560 cm?
WALET PUMP: weviiiiiiiieieeeeeeeeeeeeee e e e e e e e e e 100 cm?
expansion tank: .........ccooeevvviiiin e 250 cm?

2 m coolant hose
(18 mm inside dia.) @ ..ccccviiiiiiiien 500 cm?

total coolant quantity in engine: approx. 1410 cm?3(3/8 gal (us))
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12.6) Feasible location of radiator

See illustration 20.

The expansion tank @ must always be positioned at the highest point of the cooling
system.

m ATTENTION: If necessary, the radiator outlet opening @ may be max. 1,5 m
(5 ft) above or below water inlet bend @ on water pump (see ill. 20).

0 NOTE: On the standard engine version the expansion tank @ is fitted on top
of the engine (see ill. 20).

max. 250mm

For proper operation of the cooling system the expansion tank @ with pressure cap
@ has to remain for all possible engine positions on the highest point of the cooling
circuit.

Additionally the system needs an overflow bottle @ where surplus coolant is collected
and returned back into the circuit at the cooling down period.

O NOTE: For proper operation keep hose to overflow bottle as short and small
as possible.

m ATTENTION: To warrant the proper operation of the cooling system the delivery
head between overflow bottle and expansion tank must not exceed
250 mm (10").

Requirements on the overflow bottle @

O transparent material

O unaffected by temperatures from -40° C (-40° F) to +125° C (257° F)
0 resistant against 100% Glycol and any other anti freeze agent

0 possible to vent @

00 volume c. 0,51 (.13 us gal)

0 NOTE: The overflow bottle ought to be furnished with a label indicating function
and content.

A WARNING: Ensure that the overflow bottle will never be empty, otherwise air will
be sucked into cooling circuit with ill effect to safe operation of the
engine.
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12.7) General directives for the cooling system

See illustration 21.

BOMBARDIER-ROTAX offers essential parts of the cooling system for this engine
such as radiator, overflow bottle etc. (see spare parts list) in the non-certified state.
Certification to the latest requirements to FAR or JAR has to be conducted by the
aircraft builder.

In an installation as depicted with the radiator @ in a higher position than the standard
supplied expansion tank, a water accumulator @ has to fitted instead of the expansion
tank. Additionally a suitable expansion tank @ has to be installed at the highest point
of the cooling circuit.

m ATTENTION: The size and type of radiator should be adequate to transfer thermal

energy of c. 30 kW (28 BTU/s) at take-off power.

0 NOTE: Assessment data by experience. For troublefree operation at good
airflow a radiator of at least 500 cm? (78 in?) area has to be used.
The flowrate of coolant in the cooling system can be assumed with
c. 55 I/min (16 US gal/min) at 5500 r.p.m.
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12.8) Cooling air ducting

Contrary to the cylinder heads, the cylinders are ram air cooled. Plan cooling air ducting
according to installation requirement.

A WARNING: The cooling air ducting has to be designed and built such, that the operating
temperatures are kept within the specified limits, warranted even at hot day
conditions .
12.8.1) General directives for ducting of the cooling air
See illustration 2/3/4.

For front installation in a closed fuselage, ducting of cooling air to the cylinders is
recommended. In this case a costly horizontal partitioning can be avoided.

BOMBARDIER-ROTAX developed especially for this application a non-certified
cooling air ducting.

A WARNING: Certification to the latest requirement like FAR or JAR has to be
conducted by the aircraft builder.

The following recommendations should assist the aircraft builder at the plan-
ning of a suitable cooling air ducting.

0 The cooling air ducting to be adequate to transfer thermal energy of c. 6 kW (5,7
BTU/s) at take-off power.

00 required cross section of air duct: at least 100 cm? (16 in?)

0 material:
glass fibre reinforced plastic or heat resistant non-inflammable material.

O attachment:
formlocking on engine case and cylinders

0 NOTE: In case formlocking attachment won't be adequate, additional at-
tachment is possible on two tapped lugs M8 on top side of engine.
attachment points
max. allowable forces (limit
load) in (N) in x, y and z axis 2 000
Axes
] ] ] max. allowable bending moment
X axis y axis Z axis (limit load) in (Nm) in x, y and 50
attachment 2 axis
points -300,0 -30.0 -14.0 min. length of thread engagement] 1
-300,0 | 30,0 -14.0 (mm) >

m ATTENTION: The stated limit loads are valid only at utilization of min specified
thread length, and must never be exceeded.

Depth of thread 18 mm (11/16").
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13) Lubrication system

13.1)

Description of the system
See lll. 22.
The BOMBARDIER-ROTAX 914 F engine is provided with a dry sump forced

lubrication system with a main oil pump with integrated pressure regulator and a n
additional suction pump.

0 NOTE:

The main oil pump sucks the motor oil from the oil tank @ via the oil cooler @ and
forces it through the oil filter to the points of lubrication (lubricates also the plain
bearings of the turbo charger and the propeller governor).

The oil pumps are driven by the camshatt.

The surplus oil emerging from the points of lubrication accumulates on the bottom of
crankcase and is forced back to the oil tank by the blow-by gases.

The turbo charger is lubricated via a separate oil line @ from the main oil pump.

The oil emerging from the lower placed turbo charger collects in the oil sump and is
pumped back by a separate pump to the oil tank via the oil line @.

0 NOTE: The oil circuit is vented via bore @ in the oil tank.
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For the completion of the lubrication system only the following connections need to be
established:

Lubrication circuit engine (main oil pump)

oil tank (outlet) O oil cooler
oil cooler [0 oil pump (inlet)
oil return 0 oil tank (inlet)
oil tank [0 venting line

Oil circuit turbo charger (suction pump)
oil return O oil tank (inlet)

0 NOTE: In the serial version of the engine an oil tank is included, but no
provision is made for attachment of an oil cooler.

A WARNING: Certification of oil cooler and connections to the latest requirements
such as FAR and JAR has to be conducted by the aircraft builder.

13.2) Limits of operation

A WARNING: The lubrication system has to be designed such that operating
temperatures will not exceed the specified limits.

Oil pressure: For oil pressure sensor see ill. 75/76.

= PP 7 bar (100 p.s.i.)
m ATTENTION: Permitted at engine start for a short period.

L1011 PO PP PPPPUPPPPPPRN 1,5 bar (22 p.s.i)
NOMMAL ..o 1,5+ 5 bar (22 -73 p.s.i.)

m ATTENTION: Atfullthrottle operationthe depression atpumpinlet mustbe 0,3 bar
(4,4 p.s.i.) below the ambient pressure. Reading must be taken at a
distance of max. 100 mm (4") before pump inlet. See ill. 24.

Oil temperature: Oil temperature sensor, see ill. 73/74.

4= O PR 130°C (266 ° F)
L1011 PO PP PPPPUPPPPPPRN 50°C (120 ° F)
most favourable oil temperature ................ooeeenes ca. 90 +110°C (190- 250 ° F)

A WARNING: Atoperation below nominal oil temperature formation of condensate
in the lubrication system might influence oil quality.
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13.3) Requirements on the oil- and venting lines
Oil lines

Oil circuit, engine (main oil pump)

0 Temperature durability: mind. 130°C (266 ° F)
O Pressure durability: mind. 10 bar (145 p.s.i.)
0 Bending radius: mind. 70 mm (2,751n.)

O Minimum inside dia. of oil lines in reference to total length

lengthupto ...1m (3") min. 11 mm g (.43")
lengthupto ...2m (6'6") min. 12 mm g (.47")
lengthupto ...3m (10) min. 13 mm g (.51")

Oil circuit, turbo charger (suction pump)

0 Temperature durability: mind. 130°C (266 ° F)
0 Pressure durability: mind. 10 bar (145 p.s.i.)
0 Bending radius: mind. 70 mm (2,75 1in.)

0 Minimum inside dia. of oil lines in reference to total length

lengthupto ...1m (3") min. 11 mm @ (.43")
lengthupto ...2m (6'6") min. 12 mm @ (.47")

Venting line of oil tank

See ill. 22.
0 Route the line without kinks and avoid sharp bends.

00 NOTE: Water is a by-product of combustion. Most of this water will dissipate

from the combustion chamber with the exhaust gases.

A small amount will reach the crankcase and has to be disposed
through the venting line of oil tank via oil return line.

0 The venting line must be routed in a continuous decline or furnished with a drain
bore at it's lowest point to drain possible condensate.

0 The venting line has to be protected from any kind of ice

formation in the condensate. Protection by insulation, or routing

in a hose with hot air flow or by furnishing venting line with a (1]
bypass opening @ before passing through cowling @. See ill.
23.
(2
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13.4) Connecting dimensions and location of connections

m ATTENTION: Utilize the full slip-on length for hose connections. Secure hoses with
suitable screw clamp or by crimp connection.

13.4.1) Qil circuit (engine)

See ill. 24/25.
Oil pump (inlet) @ ................... thread M18 x 1,5 x 11
WAy 0 NOTE:
SR ‘ @ T Suitable for use of a swivel joint. See ill. 28.

Tightening torque 25 Nm (220 in.Ib)

\

Oil return

According to propeller configuration choose the appropriate connection for
the oil return line.

Position 1 for tractor or 2 for pusher configuration. See ill. 28.

hose nipple @ ...........cceeveeneee. 10 DIN 7642
outside dia. .........cccvvevreerriiinnn 12 mm (0,51in.)
slip-onlength...........cccccceeiins max. 24 mm (max. 0,94 in.)

Tightening torque of banjo bolt @
M16x1,5x28: 35 Nm (310 in.Ib).

Druckpropeller Zugpropeller
(pusher config.) (tractor config.)

13.4.2) Qil circuit (turbo charger)

Seeill. 26.

Oil return

hose nipple @ ........c..coceuee.. 4/6 DIN 7642

outside dia. .........cccvvevrieiniinnnn 8 mm (0,31in.)
slip-onlength...........cccccceeeiinnn max. 20 mm (0,79 1in.)

Tightening torque of banjo bolt @
M10x1x19: 17 Nm (150 in.lb)

-

N |
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13.4.3) Oil tank

Seeill. 27/28.

The oil tank is furnished with 2 screw connections
M18x1,5 and with a tapped hole (M10x1).

=

gl
q
#

Connections for oil circuit (engine) ==

Oil inlet @ and outlet @ via standard swivel joint
and connecting bend @.

2x connecting bend 90° @

248

outside dia. 12 mm (0,47 in.)
slip-on length max. 24 mm (0,94 in.)
tightening torque 25 Nm (220 in.Ib)

1x venting nipple @

outside dia. ............uuv.... 8 mm (0,311in.)
slip-on length ................. max. 15 mm  (.59in.)

Connection for oil circuit (turbo charger)

hose nipple @ 4/6 DIN 7642

outside dia. 8 mm
slip-on length max. 20 mm
tightening torque of the banjo bolt @ M10x1x19: 17 Nm (150 in.Ib)

0 NOTE: In the standard supply volume the connection @ is closed
by the plug screw @.

This screw plug has to be removed and is replaced by the hose nipple @,
sealing ring @ 10x14 DIN 7603 and banjo bolt @.
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13.5) Feasible position and location of the oil tank

See illustration 29.

O The longitudinal axis z3 to be parallel to z-axis of the system of coordinates.
Tolerated deviation of parallelism: + 10°

00 NOTE: Above notice is valid for both planes.

0 The oil tank @ has to be positioned in its z-axis such that the oil level @ is always
between 0 and -400 mm on the z-axis .

A WARNING: At higher location of the oil tank oil might trickle through clearances
at bearings into crankcase during longer periods of engine stop. If
fitted too low it might badly effect the oil circuit.

O Install the oil tank free of vibrations.
0 Oil tank cover @ and oil drain plug to be easily accessible.

(0
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1
|
|
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max. 400 mm
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13.6)

13.7)

13.8)

Feasible position and location of the oil cooler
See illustration 29.
0 On principle the oil cooler @ has to installed below the engine. See lllustration 29.

m ATTENTION: If this position is not be practicable, install with connections upwards
i.e.in positive direction on z-axis. See lllustration. This will prevent an
unintentional draining of the oil cooler at longer engine stop.

A WARNING: The oil cooler has to be planned and installed such that the specified
operating temperatures are maintained and the max. values are
neither exceeded nor fall below.

This state has to be warranted for "hot day conditions” too!

If need be, take appropriate measures like changing size of cooler,
partial covering of cooler etc.

General notes on oil cooler

BOMBARDIER-ROTAX offers for this engine a non-certified oil cooler (see spare
parts list).

A WARNING: Certification of this cooler to the latest requirements such as FAR or
JAR has to be conducted by the aircraft builder.

m ATTENTION: The oil cooler has to be designed to dissipate approx. 9 kW
(8,5 BTU/s) heat energy at take-off power.

0O NOTE: Fromyears of experience we recommend an oil cooler size of atleast
160 cm? (25 in?), provided that air flow is adequate.

Filling capacity
(0 Oil quantity without oil cooler and connecting lines 31(0,8 US gal), min. 21(0,5US
gal).
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14) Fuel system

14.1) Description of system
See llI. 30.

The fuel flows from the tank via a coarse filter/water trap @ to the two electric fuel
pumps @ connected in parallel. From the pumps fuel passes on via the fuel pressure
control @ to the two carburetors.

Via the return line @ surplus fuel flows back to the fuel tank and suction side of fuel
system.

00 NOTE: The fuel pressure control ensures that the fuel pressure is always
maintained approx. 0,25 bar above the variable boost pressure in the
"airbox" and thus ensures proper operation of the carburetors.

On the standard version of the engine the fuel lines from fuel pressure control to the
carburetors have already been laid.

The fuel system from tank to the fuel pressure control has to be installed by the aircraft

builder.
The fuel system includes the following items: | g
egend:

O tank _
0 coarse filter @ coarse filter / watertrap
O watertrap @ 2 x electric fuel pump
O fire cock O fuel pressure control
O 2 electric fuel pumps p _
O as well as the required fuel lines and O feeding line from tank

connections @ return line to tank

=

Only the following connections per Ill. 30 have to be established:

[0 Feeding lines to suction side of the electric fuel pumps @
O lines from pressure side of the electric fuel pump to inlet of fuel pressure control

[0 Returnline from fuel pressure control to oil tank

Page Date Install Reference Modification-No.
48 1996 0510 | 914 F -0-




14.2) Operating limits
A WARNING: Designand layout of the fuel system has to warrant engine operation

Fuel pressure:

10> airbox pressure + 0,35 bar
L1011 PO PP PPPPPPPPPPPRN airbox pressure + 0,15 bar
(7o) 0011 = | airbox pressure + 0,25 bar

within the specified limits.

The fuel pressure of the electric fuel pump must not exceed the manifold pressure by
more than 0,35 bar (5 p.s.i.)

A WARNING: Fuel pressure in excess of stated limit can lead to an override of the
float valve with subsequent engine stop.
0 NOTE: On the standard engine no connection is provided for measuring the

fuel pressure. Refer to chapter 14.5.

14.3) Requirements of the fuel system
O fuel lines: See lll. 30.

A WARNING:

Fuel lines have to be established to the latest requirements such as

FAR or JAR by the aircraft builder.

m ATTENTION: The fuel return @ mustbe aline of low flow resistance. Max. tolerated

pressurelossis 0,1 bar (1,5 p.s.i.) between fuel pressure control and
tank inlet with both electric fuel pumps in action. Otherwise the
carburetors could flood. Secure fuel hoses with suitable screw
clamps or by crimp connection.

m ATTENTION: For prevention of vapour locks, all the fuel lines on the suction side

of the fuel pump have to be insulated against heat in the engine
compartment and routed at distance from hot engine components,
without kinks and protected appropriately.

At very critical conditions e.g. problems with vapour formation the
fuel lines could be routed in a hose with cold air flow.

Fuel filter: See Ill. 30.
Coarse filter:  on fuel tank as per valid certification

Fine filter: inthefeedlinefromtanktothe 2 fuel pumps anadditionalfine filter with
meshsize 0,1 mm has to be provided.

The filter has to be controllable for service. A combination of filter/
watertrap is recommended.

Fuel temperature:

To prevent vapour locks temperatures in excess of 36°C (100°F) are not permis-
sible in the vicinity of fuel lines, float chamber and such.
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14.4) Connecting dimensions, location of joints and directives for installation

14.4.1) Electric fuel pump
See outline of fuel pump, Ill. 30, Ill. 31 and 32.

Design:

Volume of supply:

Weight:

Fitting position:

Connections:

m ATTENTION:

22

—

T
N

20 (£0,5)

y P2

141,5 (+3)

self priming vane pump

electric fuel pump with attachment kit, 2 hose clamps and
various attachment elements

0,35 kg (.8 Ib) inclusive attachment items
horizontal or vertical

See lll. 31.

Inlet @ (suction side)

Outlet @ (pressure side)

Utilize the complete slip-on length on all hose connections.
Secure fuel hoses with suitable screw clamps or by crimp
connection.
Delivery rate/pressure :  See diagram Ill. 32.

I’lh

120

110 E—

100

90

80

70

60 \\

50 N

w0 AN

30 \

20

0 (. 32)

0 | \ | aP
0 250 500 750 1000 1250 1500 1750 2000 hPa

sP=P2 - P1

The diagram shows the delivery rate of the electric fuel
pump over pressure.

Take note of the following:

0 diagram outlines min. capacity at nominal voltage on
pump
0 pressure and suction head are "ZERO"

0 graph is effective on the seasoned pump only, running-
in period approx. 30 min.

O NOTE: A capacity increase of approx. 20% is
feasible by running-in process.
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0 NOTE: Thereis no need for a checkvalve for the operation of the two
electric fuel pumps since the pump itself won't allow any
passage against correct direction of flow

m ATTENTION: Employ GENUINE-BOMBARDIER-ROTAX fuel pumps only.
Non-compliance will release BOMBARDIER-ROTAX from
any liability.

Place of installation:

O Installation of the fuel pumps principally near the fuel tank to gain
advantage of a cool location, especially important at tendency of vapour
locks.

O Install the pump in low position, if possible below fuel tank, free of
vibrations. Therefore, fuel pump attached directly on the engine is not
permitted.

Max. suction head 250 mm (10 in).

A WARNING: Certification to the latest requirements such as FAR or JAR
has to be conducted by the aircraft builder.

A WARNING: Installation of the fuel pumps in the engine compart-
ment is not permitted since the fuel pumps are not of a
fire resistant construction and because of the risk of
vapour lock formation.

A WARNING: Should the situation arise, certification to the latest require-
ments such as FAR or JAR would have to be conducted by
the aircraft builder.
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\

14.4.2) Fuel pressure control
See outline of fuel pressure control @ ,IIl. 30 and IlI. 33.

Connections: inlet @ (feed line from fuel pumps) and

& ol outlet @ (fuel return to tank)

hose nipple ........ccoevviiiiiiinnnnnn. 4/6 DIN 7642
outside dia. @ .....cccoevvveeeeeinnnnnn. 8 mm (5/16")
slip-on length .................. max. 20 mm (3/4")

tightening torque of the
banjo bolts @ .M10x1x19: 17 Nm (150 in.lb)

m ATTENTION:

The fuel return from connection @ must be a line of low flow
resistance. Prevent any restrictions of section or blockage,
otherwise the carburetor could flood.

m ATTENTION:
Utilize the full slip-on length at hose joints. Secure hose with
suitable screw clamp or by crimp connection.

00 NOTE: The control of the fuel pressure is achieved by a valve
activated from a diaphragm. Reverence pressure is the
boost pressure in the airbox.

The arrows on top of the fuel pressure control are of no
significance for this application.

14.5) Notes on checking of fuel pressure
See lll. 34.

There is no standard connection provided to measure the full pressure. For
general observation and at engine troubles fuel pressure readings would be
helpful.

A feasible connection would be an additional hose nipple 4/6 @ joined to the

fuel line @.

‘ [0 remove banjo bolt M10x1x19. Fit additional hose nipple (with inte-
grated orifice) @ and 2 sealing rings @ by use of a longer banjo bolt
| O M10x1x30.

tightening torque of the banjo bolt: 17 Nm (150 in.Ib).
m ATTENTION: At tightening of the fuel lines @ support the specific line,

R to prevent any internal stresses.
0 NOTE: The illustration 34 shows the additional hose nipple
connected to fuel line of carburetor 1/3. The additional
’ nipple can be fitted of course to any other connections
B¢ with the exception of outlet @.
a All the necessary items are available as spare parts.
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15) Carburetor
See illustration 35.

The carburetors on the standard engine are already attached by a flexibly flange. Only
connections of the Bowden cable for throttle and starting carb have to be established.

Itis recommended, to make the adjustment of the Bowden cable after engine installation has
been completed, to ensure exact final adjustment.

m ATTENTION: In case this has not been taken care of, verification of the throttle position is

required prior to the trial run. Refer to chapter 15.5.

15.1) Requirements on the carburetor

The carburetors are positioned above the exhaust sockets. Below the carburetors one
each drip tray @ with a draining connection is fitted which acts as heat shield as well.

A WARNING: Inthe area of the float chamber the temperature limit of the fuel must
not be exceeded.

If need be provide additional insulation or heat shields. Certification
to the latest requirements such as FAR or JAR has to be conducted
by the aircraft builder.

Drainage piping

A WARNING: Connect draining lines without fail, otherwise emerging fuel
from a possible leakage could drip onto the exhaust system.
RISK OF FIRE!

O Thelines have to berouted suchthatin case of adamage the surplus fuel is drained
off suitably.

O Route the lines without kinks and avoid narrow bends
O Route the lines with a continuous decline.
O Thelines haveto be protected against any kind of blockage e.g. by formation of ice.

m ATTENTION: With closed or blocked leakage piping, fuel could end up on exhaust
system. RISK OF FIRE!

Connecting nipple @ for leakage line

outside dia. @ ......... 6 mm (1/4")
slip on lengthmax. 17 mm (11/16")

> L] ﬁ
'@
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15.2) Connections for Bowden-cable actuation and limit load.

See Ill. 36/37.
[0 connection for throttle actuation €
connection on throttle lever:

action travel:

actuating force:
limit load:
0 NOTE: Throttle opens by spring.

set screw M 5x12
tightening torque: 4 Nm (35 in.Ib)
(suitable for 1,5 mm steel wire)

65 mm (2 %/.")

min.1,5 N (.3 Ib)
max.8 N (1,8 Ib)

20 N (4,5 Ib)

00 connection for starting carb (choke) actuation @

connection on choke lever:

action travel:
actuating force:

limit load:

Directive for choke actuation

clamping nipple 6
(suitable for 1,5 mm steel wire)
23 mm (*/ ")

min.10 N (2,2 Ib)
max.24 N (5,4 |b)

100 N (22 Ib)

The choke shaft @ is marked @. This mark has to point towards cable engagement

Modification-No. Reference
-0 -

Install Date
914 F | 1996 05 10

Page
55




15.3) Requirements on cable actuation

See lll. 38.

The two throttles have to be controlled by two separate Bowden cables working
synchronous.

Adjust the cables to a free travel of 1 mm (.04 in).

A WARNING: With throttle lever not connected the carb will remain fully open. The

home position of the CD-carburetor is full throttle!

Therefore never start engine without connecting throttle lever first.

A WARNING: Route Bowden cable in such a way that carb actuation will not be
influenced by any movement of engine or air frame, thus possibly
falsifying idle speed setting and carb synchronisation.

Adjust Bowden cable such that throttle and choke can be fully

opened and closed.

Use Bowden cable with minimized friction so that the spring on the
throttle can open the throttle completely. Otherwise increase preten-
sion of spring by bending lever flap @ or fit a stronger return spring,
@ or a cable with pull-push action would have to be used.
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15.4) Requirements on the throttle lever

See lll. 39.

From throttle position 108 to 110 the boost pressure rises rapidly and the throttle
becomes very sensitive in this range. Therefore try to prevent this small range or if
setting for take-off performance pass this range speedily.

Consult also the chapter "electric system" for the description of the system.

For this reason it is recommended to assist the pilot with an visual/manual arrange-
ment at setting for max. cruise performance.

A detent on your throttle lever at max. continuous power would be most
suitable. Provide this detent at throttle position 104% (-4%) corresponding to 8 - 9
mm (5/16" - 11/32") travel before full throttle stop.

The sketch (lll. 39) depicts a feasible arrangement.

The throttle lever is pressed onto throttle gate and comes to a stop at max. continuous
power. Against the spring force the throttle lever will be released from the detent and
can be moved further to take-off performance.

max. Dauerleistung
max. continous power
104 % (-4 %)

Startleistung If\

Take off power
115 %

m ATTENTION: Adjustable positive stops for idle- and full throttle position are of
course required.

These stops have to be designed such to render adjustibility and to
prevent bending of the idle stop on the carburetor.
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15.5) Location and determination of the throttle position for max. continuous
power

It is a necessity for trouble free engine operation that the pilot can locate the exact
throttle position for max. continuous performance.

m ATTENTION: A manual determination (e.g. by a graduated disk) is not precise
enough and therefore not permitted.

The exact determination is achieved electronically by a PC program especially
developed for this engine.

15.5.1) Required items
0 PC with processor 80 286 or higher level with
a working storage of min. 640 KB RAM
graphic card EGA or VGA
interface COM 1
operating system MS-DOS 5.0 or higher level
00 NOTE: We recommend a laptop- or notebook-computer, since
these units can be utilized also directly on engine or aircraft.
The computer will be required on maintenance tasks too.
0 communication program "TLR 43a.exe" between TCU and computer
[0 decoding unit (Dongle) with data cable to connect to computer

00 NOTE: All the required items except the computer are available in
form of a monitoring Kkit.

15.5.2) General information about the communication program

[0 The software is property of BOMBARDIER-ROTAX. Duplication is only
permitted for transmission on a fixed disk or for back up and recording.

[0 The TCU must be switched on.

A WARNING: Ensure engine ignition "off* and secured against uninten-
tional "ON"

[0 necessary connections

Connect decoding unit (Dongle) with the RS 232 9-pole plug of the cable
harness and then connect data cable of the decoding unit (Dongle) with
the interface "COM 1" of the computer.

0 NOTE: l.e. the decoding unit (Dongle) has to be connected into the
circuit between cable harness and computer.
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O start of the program: see lll. 40.
The program can be started by two different methods:

1) Call of the program direct from MS-DOS. Name of the program "tlr
43a.exe"

2) Direct via windows (file manager) by double strike. Name of the program
"tlr 43a.exe"

You are on the main menu now

ILR VW&.3A HONLTORING PROGRAM
S SUOPE HISTORY BUFFER |

USSR 1/ i) OHONTTOR Ik

AN ol

menu name sub programs
[0 starting of the sub programs, see lll. 41.

The sub programs are always listed on the bottom line and activated by
input of the first letter of the program, e.g. "M" for MONITOR

0 NOTE: The key "ESC" will transfer you always back to the main
menu.
[0 NOTE: If the bottom line @ displays "Error" instead of the sub

program, some connection between TCU and computer has
been interrupted. Checking of all plug connections between
TCU and computer is necessary.
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15.5.3) Checking of the throttle position
Seel lll. 42.

[0 Start of the sub program MONITOR.

throttle position

| 06

Throttle position is displayed in the middle of the top line (carb 2/4)
0% [ throttle completely closed
115% [ throttle fully open

(0 visually check whether the throttle on both carburetors can be fully
opened and closed. If necessary correct the installation setting

[0 check of the display with throttle completely closed:
nominal: 0 ° tolerance +3%

O check of the display with throttle fully open:
nominal: 115 % tolerance -2%

m ATTENTION: Check whether indication is linear over the complete range
from 0% to 115% i.e. the 115% position is not indicated
before throttle is fully open.

[0 Check of the display at max. continuous power.
m ATTENTION: Throttle lever must be in positive stop position
nominal: 100 % tolerance +3%.

A WARNING: Thischeck of position is only meaningful and allowed, if idle-
and full throttle position are within the allowance variation.

If the throttle position for idle and full throttle are not within the allowance
variation or if not proceeding linear, then a new calibration of the throttle
position is absolutely necessary. Refer to Maintenance Manual 914 F.
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16) Air intake system

See lll. 43.

The pressure side intake system from turbo charger to the carburetors is included in the
volume of supply. Only the airduct to turbo charger and drainage line of airbox have to
established.

16.1) Operating limits
Temperature in airbox:

max. ............

............................................................ 72°C (162°F)

Low air temperature in the airbox is favourable for engine performance and against
knocking tendency at combustion. If need be install intercooler.

16.2) Requirements on the air intake system

A WARNING:

A WARNING:
A WARNING:

Carbicingisacommon reason for engine trouble. Noimplements are
included in the supply volume for preheating of the intake air.

Because of the generated heat by turbo charging preheating of the
intake air is possibly not necessary. But a switch over flap to intake
air from the engine compartment is recommended as the air filter
could possibly close by formation of ice.

Preheating of the intake air will result in performance loss because
of the lower air density.

All items of the air intake have to be secured against loss.

The certification to the latest requirements such as FAR and JAR has
to be conducted by the aircraft builder.

Air intake socket @ on turbo charger

outside dia. @ ....... 60 mm (2 3/8")
slip-on length .... max. 25 mm (1")

m ATTENTION: Utilize the full slip-on length on all connection. Secure hoses by
suitable screw clamps.
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16.2.1)

16.2.2)

Requirements on the intake air ducting
0 max. length of ducting 500 mm (20 in.)

O min. inside dia. at least outside dia. of the intake socket on turbo charger
0 min. mean bending radius 100 mm (4")

0O NOTE: Compression process in the turbo charger will heat up air
considerably, depending on pressure ratio. Usual tempera-
ture rise of 40°C (72°F) at take-off performance.

m ATTENTION: High engine performance needs air temperature as low as
possible at turbo air intake. Therefore the air filter should be
located in a recess of the engine cowling or separated from
warm air by partitioning such that via on opening ambient air
can be aspirated.

Air temperature above the limit will automatically reduce boost pressure with
consequent performance loss.

[0 NOTE: The automatic back off on boost pressure will protect the
engine against damage by overstressing.

Notes regarding too high air temperatures in the air box:

Ifin case of high intake air temperature the max. air temperature in the airbox is
frequently or permanently above the limit, the arrangement of air intake has to
be improved or an intercooler has to be installed.

0 NOTE: Intercooler is not in the supply volume.

Intercooler has to be installed between pressure side of turbo @ and inlet @
into airbox.

Requirements on the intercooler:

O a minimum flow rate of 300 m3/h (390 yd?®/h) has to be warranted for all
conditions

O the pressure loss must not exceed 15 hPa

m ATTENTION: No additional forces or moments are allowed on turbo
charger or airbox, therefore the intercooler has be supported
independent and free of vibrations.

A WARNING: The certification to the latest requirements such as FAR and
JAR has to be conducted by the aircraft builder.

Airfilter

m ATTENTION: A minimum flow rate of 300 m3®h (390 yd®h) has to be
warranted for all conditions.

The pressure loss must not exceed 5 hPa.

A WARNING: Use onlyfilter elements which will not tend to restrict the flow
when in contact with water.
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16.2.1) Airbox
See lll. 44.
The airbox is furnished with 2 drain holes at the lowest position possible.

The holes are necessary to drain fuel from flooding float chambers caused
by badly closing float valve.

00 NOTE: This drain bores are very small (1,5 mm (1/16") dia.).
Compensation of process conditions is taken care of by the
TCU.

Drainage lines:

A WARNING: Connect draining lines without fail, otherwise emerging

fuel could drip onto the exhaust system.
RISK OF FIRE!

0 The lines have to be routed such that in case of damage the surplus fuel
is drained away suitably.

O Route the lines without kinks and avoid narrow bends.
O Route the lines with a continuous decline.

[0 The lines have to be protected against any kind of blockage e.g. by
formation of ice.

m ATTENTION: With closed or blocked drainage bores fuel could flow into
combustion chamber, possibly ruining the engine by hydrau-
lic lock.

Connecting nipple @ of drainage line

outside dia. @.........ccceevvviinnnns 6 mm (1/4")
slip-onlength.........ccccceeeir max. 17 mm (11/16")

m ATTENTION: Utilize the complete slip-on length. Secure hoses by suitable
screw clamps or by crimp connection.

Location of connecting nipple P2:

axis

1. 44 / connecting nipple X-axis y-axis z-axis

B & o cylinder side 1/3| -568 -180 -20
cylinder side 2/4 -590 180 -20
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16.3) Notes to employment of the air filter
BOMBARDIER-ROTAX offers a dry type air filter.

A WARNING: The certification to the latest requirement such as FAR and JAR has
to be conducted by the aircraft builder.

The following points should assist the aircraft builder at the choice of a suitable filter.

Air filter:

O four fold cotton fabric

[0 face covered with aluminium screen

O total filter area of at least 1400 cm? (220 in?)
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17) Pressure sensors
See Ill. 45/46.

2 pressure sensors are included in the supply volume of the engine and connected by plugs
with the wiring harness.

A WARNING: Since a failure of pressure interconnections @ of airbox, float chambers, fuel
control and pressure sensor would possibly result in an engine stop all these
interconnections have to made very carefully.

N =B T
‘L"" NE R
ll"ii‘\\. T '

\ 4

00 NOTE: To avoid any mix-up of pressure sensor wiring, plug connections are colour
coded.

grey plug connection @ [ static pressure sensor
black plug connection @ [ airbox pressure sensor

Umgebungs-Drucksensor
static pressure sensors

Airbox-Drucksensor
airbox pressure sensors
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17.1) Static pressure sensor

S
U

O

ee lll. 47.
effective range: 100 + 1200 hPa
deviation: max. = 40 hPa
operating temperature: min. -40° C (-40° F)
max. +125° C (257° F)
dimensions and attachment:  see sketch (lll. 47)

fitting position:

The pressure connection (Pos. @ Ill. 47) points downwards to prevent possible
condensate from entering the sensor, i.e. the longitudinal axis z4 has to be parallel
to z-axis in system of coordinates.

tolerated deviation of parallelism + 60°

location of installation:
vibration neutralized installation in a calm zone, e.g. in cockpit.

In the area of the pressure pick-up approx. the same atmospheric pressure (static
air pressure) has to prevail as at inlet of turbo charger.

ATTENTION: The pressure connection has to be protected against entering of
foreign matter e.qg. oil, fuel, water etc.

0 NOTE: Location of installation is limited by the length of the wiring harness.

O length of cable assy.: approx. 250 mm (10 in) from TCU.

i

38
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17.2) Airbox pressure sensor

Seel lll. 47.
[ effective range: 500 + 2500 hPa
deviation: max. = 60 hPa
[0 operating temperature: min. -40°C (-40° F)
max. +125° C (257° F)
[0 dimensions and attachment:  see sketch (lll. 47)

fitting position:
The pressure connection (Pos. @ Ill. 47) points downwards to prevent possible

condensate from entering the sensor, i.e. the longitudinal axis z4 has to be parallel
to z-axis in system of coordinates.

tolerated deviation of parallelism + 60°

location of installation:
vibration neutralized installation

m ATTENTION: The pressure connection has to be protected against entering of

foreign matter e.qg. oil, fuel, water etc. (see chapter 17.2.1).

0 NOTE: Location of installation is limited by the length of the wiring harness.

O

17.

length of cable assy.: approx. 250 mm (10 in) from TCU.

2.1) Water trap
See lIl. 48/49.

Water trap is included in the supply volume of the engine.
0 dimensions and attachment: see sketch (lll. 49)
O location of installation:

The water trap @ has to be installed by clamps free of stress between
‘ hose @ 4x7 of airbox and the airbox pressure sensor @.

*F m ATTENTION: Utilize full slip-on length on all connections.

235

¢

26

A

—P>

14

104

14
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18) Servo motor
See lll. 50/51.

The correct adjustment of the servo
cable @ and consequently the waste
gate @ was made already on the
course of the testrun at ROTAX.

Prior to engine operation check the position of the waste gate as follows:
A WARNING: Engine stop - ignition "OFF".

[0 switch on TCU.

[0 servo motor runs with waste gate closed.

O slacken adjustment screw @ on servo cable support and turn adjustment screw until waste
gate is completely closed.

[0 proper pretensioning of the servo cable is achieved by turning in the adjustment screw by
one complete rotation.

Additionally, only the actual attaching of the servo motor has to be performed.
[0 operating temperature: min. - 20° C (- 4° F)

max. +60° C (140° F)
[0 dimensions and attachment: see sketch (lll. 51)
[ location of installation:

vibration neutralized place
A WARNING: Installation in the engine com- b ﬁ“ \ﬁ
!
= T % '

>

partment is not permitted since |
the servo motor is not of a fire

Ll

| 14 | 14
2l

i
u_

resistant construction.

|
A recommendable location is in )
the cockpit below the instrument L ]
panel.

[0 NOTE: Place of installation is limited by <
the length of the servo cable.

O cable length: approx. 1000 mm (40") from
waste gate

O bending radius: min. 50 mm (2")
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19) Electric system
See lll. 52.

The engine is supplied with the wiring completed and ready to operate. Only the following
connections to the aircraft have to be established.

0 NOTE: Throughout this documentation TCU stands for Turbo Control Unit.

|

OO 00Oo0Oo0gooogoo

integrated generator

external rectifier-regulator
electronic modules

electric starter

start relay

2 electric fuel pumps

TCU

isolating switch for servo motor

2 lamps (boost- and warning lamp)

items conditional for operation like circuit breakers, ON-OFF switches, control lamps,
relays, instrumentation and capacitors

Optional extras

N
N

external alternator (as option if the output of the integrated generator is inadequate)
electric rev-counter (accessory)

19.1) Requirements on circuit wiring

m ATTENTION: The connections have to be completed by the aircraft builder in
accordance to effective certification and wiring diagram (ill. 52).

The electromagnetic compatibility (EMC) and electromagnetic inter-
ference (EMI) is greatly affected by the wiring and has to be checked
for each installation. Refer to chapter 19.1.1.

A WARNING: The supply to the various consumers (e.g. battery) has to be
protected adequately by fuses (consult wiring diagram). Using fuses
too large may result in damage to electric equipment.

Under no circumstances route consumers cables (e.g. battery) side
by side with ignition cable. Induction could cause problems.

m ATTENTION: An excess-voltage protection has to be realized by the aircraft
builder in accordance to effective regulations.

A WARNING: The certification to the latest requirements such as FAR or JAR has
to be conducted by the aircraft builder.
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19.1.1) Electromagnetic compatibility (EMC)

The engine complies with the requirements of EMI and lighting protection as
per standard RT CA DO-160C, sections 18, 20-22 and IEC 801-2.

The following EMC/EMI tests were performed:

Radio frequency Susceptibility (conducted)
Radio frequency Susceptibility (radiated)
Audio Frequency Susceptibility

Lightning Susceptibility

Conducted RF Interference

O oo ood

Radiated RF Interference
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19.2) Wiring diagram
See lll. 52.
Legend to wiring diagram (lll. 52)

Items 1-20 are included in the standard volume of supply of the engine
Items 21-25 are available as accessory
Iltems 30-51 can't be supplied

A WARNING: The certification of items/components which are not included in the
standard volume of supply of engine has to be conducted by the
aircraft builder to the latest requirements such as FAR or JAR.

36 pole plug receptacle
plug connection for pressure sensor
plug connection for lamps
plug connection for servo motor
pressure sensor (static pressure, atmospheric pressure)
pressure sensor (airbox)
servo motor
2 electronic modules
10-11 plug connection for ignition switch
12 integrated generator
13-14 external regulator - rectifier with plug connections
15 electric starter
16-17 starter relay with plug connection
18-19 electric fuel pumps
20 3-way solenoid valve (float valve pressure)

© 00N 0Ol & WP

21-23 external alternator with connections
24  electric rev-counter
25 capacitor

30-31 lamps
32 isolating switch for servo motor
33 2 ignition switches
34 master switch
35 starter switch
36 control lamp
37 amperemeter
38 Dbattery relay
39 battery
40 bus bar
41  capacitor
42-51 circuit breaker
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19.3) Description of the Turbo Control Unit (TCU)

1000

900

See lll. 53/54.

The ROTAX 914 F engine is equipped with an exhaust gas turbo charger, making use
of the energy in the exhaust gas for precompression of the intake air (boost pressure).

The boost pressure in the airbox is controlled by means of an electronically controlled
flap (waste gate) in the exhaust gas turbine.

[0 NOTE: The waste gate regulates the speed of the turbo charger and
consequently the boost pressure in the airbox.

The required nominal boost pressure in the airbox
is determined by the throttle position sensor
mounted on the carburetor 2/4. The sensor's
transmitted position is linear from 0 to 115%
corresponding to a throttle position fromidle to full
power. See ill. 53.

For correlation between throttle position and nomi-
nal boost pressure in the airbox, refer to the
diagram (ill. 54).

hPa
1400

144 QA0 HG
1300 ‘ | 25
1200 — { 36

At T~ ==T 1%
1100____ 11 éii____________ 32

J/ 30

0 10 20 30 40 50 60 70 80 9 100 110 115%

The most important points for engine operation:

engine performance throttle position nominal airbox pressure
idling of engine ~0% 1100 hPa (32,5 in. HG)
max. continuous performance 100 + 108 % 1190 hPa (35,1 in. HG)
take-off performance 110+ 115 % 1350 hPa (39,9 in.HG)

m ATTENTION: Asshown in the diagram, the throttle position at 108 + 110 % results
inarapid rise of nominal boost pressure. To avoid unstable boost, the
throttle should be moved speedily through this area either to full
power (115 %) or, on a power reduction, to max. continuous power.

In this range (108 - 110 % throttle position) small changes in throttle position have a
big effect on engine performance and speed, but are virtually not apparent for the pilot
from the throttle lever position.

m ATTENTION: The exact setting for a specific performance is virtually impossible in
this range and has to be prevented, as it might cause control
fluctuations (surging).
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Besides the throttle position, overspeeding of the engine and too high intake air
temperature have an effect on the nominal boost pressure.

If one of the stated factors exceeds the specified limits, the boost pressure is
automatically reduced, thus protecting the engine against overload.

The TCU (Turbo Control Unit) is furnished additionally with output connections for an
external "red" boostlamp and an "orange" caution lamp for indication of function of
the TCU.

When switching on the voltage supply, the two lamps are automatically subject to a
function test. Both lamps illuminate for 1 - 2 seconds, then they extinguish. If they do
not, a check as per Maintenance Manual is necessary.

A WARNING: Theengine mustnotbe takeninto operation before having corrected
the cause of deficiency.

Orange caution lamp:
The non-illuminated orange caution lamp signals that TCU is ready for operation.
If the lamp is blinking, this indicates a malfunction of the TCU or its periphery.

Red boost lamp:

[0 Exceeding of the admissible boost pressure will activate the red boost lamp, being
continuously illuminated.

[0 The TCU registers the time of full throttle operation (boost pressure). Full throttle
operation for longer than 5 minutes will make the red boost lamp blinking
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19.4) Technical data and connection of the electric components
19.4.1) Integrated generator
See lll. 55

Feeding wires @ from the generator to rectifier-regulator on left side of
ignition housing (see ill. 55).

0 2 flexible cables, 1,5 mm? yellow (in shielding metal braid)
O length approx. 660 mm (26 in) starting from ignition housing

| 0 with on each plug socket 6,3 x 0,8 to DIN 46247

Cyl. 2 | Cyl.1 ,
\ [0 NOTE: approx. 250W AC output at 5800 r.p.m.

Cyl. 4 .55 cyl.3 | For DC output in connection with rectifier-regulator see chapter
19.4.2.

19.4.2) Redctifier-regulator
See Ill. 56/57.

type: electronic full-wave rectifier regulator
effective voltage: 14 + 0,3V (from 1000 + 250 r.p.m.)
current limit: max. 28 A

12vDC

DUCATI

@)
mie -

ambient

|G GR+B L C|

temperature range: min. -25° C (- 13° F)
] JJJJJ l ‘ max. +90° C (194° F)
| O weight: 0,3 kg (.66 Ib)

e}
o)
le

JO] GIAL
(O] GIALL

Requirements for flawless operation of the rectifier-regulator

O the rectifier-regulator has to be protected by a slow blowing 30A fuse.
O cross section of the main circuit of at least 2,5 mm?

0 a capacitor (lll. 52 Pos.@) of at least 22 000 pF / 25 V is necessary.
0

the voltage difference between battery and terminal C of regulator should be
less than 0,2 V.

Use cables in this area as short as possible and with adequate cross
section.

0 never sever connection between terminal C and +B of regulator e.g. by
removal of a fuse
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O Current:

m ATTENTION: The graph current over engine speed has been determined

(A)

20

10

0

1000

U NOTE:

2000

3000

4000

and is valid only at the following conditions.

ambient temperature: ...... 20 °C (68° F)
voltage: ......cccceeeveeiiiiiinnnn, permanent 13,5V
tolerance: .......cccccvvveeennn. max + 5%

5000 6000 (1/min.)

A charge-indicating lamp 3W/12V (lll. 52, pos. @) may be fitted on

the instrument panel.
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19.4.3) Electronic modules

19.4.4)

See lll. 4/58.
Ambient temp. for the electronic modules @: ............. max. 80°C (176°F).
Ignition switches (on-off switch)
See lll. 58.
[0 type:two separate, suitable on-off switches |

(lll. 52, pos. @) Cyl. 2 } . Cyl. 1
O switching voltage: min. 250 V o4 \ bbr Cyl.3
0 switching current: min. 0,5 A AL TS
Feeding lines to on-off switches on the electronic |_|L_|
module (see IIl. 58). | ‘

[0 1 each flexible cable 0,75 mm?, brown

length approx. 35 mm (1 3/8") beginning at electronic module with one
each plug socket and insulating sleeve 3,96 mm.

0 NOTE:

One each plug and insulating sleeve are supplied loosely

packed.

[0 shorting cable of top electronic module (marked "A") for ignition circuit A.
Shorting cable of bottom electronic module (marked "B") for ignition circuit

B.

U NOTE:

m ATTENTION:

Ignition circuit A controls: top spark plugs of cylinders

Ignition circuit B controls: lower spark plugs of cylinders

The electromagnetic compatibility (EMC) and electromag-
netic interference (EMI) depends essentially on the shorting

cables used.

Min. section area: 2x 0,75 mm? (shielded flexible cable,

shielding braid on both ends grounded).

m ATTENTION: The metal base of each ignition switch must be grounded to

air craft frame.
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19.4.5) Electric starter
See lll. 59.

Feeding lines from starter relay to the elec-

u
u

tric starter - "‘@2
cross section of at least 16 mm? A NN |
© I
output: .6 kW
plus terminal @: M6 screw (tightening

g

g

m ATTENTION: Suitable for short starting

Activate starter for max. 10 sec. without
interruption, followed by a cooling period of
2 min!

torque 8 Nm (70 in.Ib)) suitable for cable
eyes to DIN 46225

grounding: via engine block

periods only.

19.4.6) Starter relay
See lll. 60.

u
g

g

0

g

g

0

nominal voltage: 12V

control voltage: min. 6 V
max. 18 V

switching current: max. 75 A (permanent)
max. 300 A (for 1 sec.)

ambient temperature range:
from — 40° C (-40° F) to %

100° C (214° F ®}
+ o o

e
weight: 0,145kg (.321b)

current connections @: M6 screw (tightening torque 8 Nm (70 in.lb))
suitable for cable eyes to DIN 46247

control wiring @: plug connector 6,3x0,8 suitable for plug socket
to DIN 46247
grounding: via housing

m ATTENTION: Activation of start relay limited to short duration. Over a

period of 4 min. operation, the duty cycle is 25%.
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19.4.7) Electric fuel pumps

11,75, 8

See lll. 61/62.

O installation: see fuel system, chapter 14

0 voltage: 12 V/IDC

[J connections: + terminal: M 4 screw connection

— terminal: M 5 screw connection
suitable for cable eyes to DIN 46225

Forradio interference suppression a capacitor (lll. 52 Pos.) of 1uF/ 100V has
to fitted as near as possible to the terminals.

A WARNING: The certification to the latest requirements such as FAR or
JAR has to be conducted by the aircraft builder.

(0 current input:
The diagram shows the current input over pressure.

3,0A
25 //
2,0 —
1. 62
Anschlul ]
connector 15
0 250 500 750 1000 1250 hPa

Take note of the following:
O The diagram outlines minimum capacity at nominal voltage on pump.
O Pressure- and suction head are "ZERO".

0 Graphis effective on a seasoned pump only, running-in period approx. 30
min.

O Fuse:

Each of the two fuel pumps has to be protected by y slow blowing 5A fuse
in accordance with wiring diagram (lll. 52).

A WARNING: Allconnections have to be established by the aircraft builder
in compliance with regulations such as FAR or JAR and the
effective wiring diagram (lll. 52).

A WARNING: An essential point is according to regulations, that the fuel
pumps are connected ontwo completely independent power
supplies.
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19.4.8) Turbo Control Unit (TCU)

See lll. 63.
0 voltage: 12V/DC min. 6V
max. 18 V
O current input: see chapter 19.5.
0 NOTE: At wrong polarity of the supply voltage both lamps will light

up.
[0 operating temperature range: min. -25°C (-13° F)
max. +70° C (+160° F)

[0 storage temperature range: min. -40° C (-40° F)
max. +70° C (+160° F)
O weight: approx. 425 g (1 Ib)

[0 dimensions and attachment: see sketch (lll. 63)
[0 place of installation:

A WARNING: Installation in the engine compartment is not permitted
since the TCU is not of a fire resistant construction.

A recommendable location is in the cockpit, below the
instrument panel.

0 NOTE: Place of installation is limited by the length of the wiring
harness.

Support of the TCU on the 4 silent blocks which ensures an attachment free
of vibrations.

A WARNING: If the standard attachment should not be utilized or changed,

i certification to the latest requirements such as FAR or JAR has

______ to be conducted by the aircraft builder.

57
50

L 78
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| ¥
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‘ J5 A —
® | @ 1
11111 n
A WARNING: Choose place of installation such, that operation is within the
specified temperature limits.
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19.4.9)

A WARNING: The TCU comprises electronic components and is therefore
completely sealed. The TCU is allowed to be opened only
by persons authorized by BOMBARDIER-ROTAX!

0 connections: + terminal: flexible cable 0,75 mm? white No. 1*
— terminal: flexible cable 0,75 mm? white No. 25*

* from the 36 pole plug receptacle of the TCU with cable eye 4,2 mm dia.
to DIN 46225

0 fuse:
The TCU hasto be protected by a slow blowing 5A fuse in accordance with
the wiring diagram, Ill. 52.

Isolating switch for servo motor
See lll. 52.

The isolating switch serves to break the circuit of the servo motor for a short
time in case of surging of the TCU.

After a short hunting stable operation should follow.
0 design: 2 pole on-off switch (lll. 52 Pos.)

m ATTENTION: Theisolating switch hasto be designed such thatitis safe for
"off" by mistake or unintentionally. The fix and secured
position is "ON" .

0 switching voltage: min. 100 V

|

switching current: min. 2 A
0 place of installation:

On the instrument panel in the pilot's field of view, anytime and easy to
reach.

Installation instruction:

The isolating switch has to be installed directly into the lines from 36 pole plug
receptacle to servo motor.

m ATTENTION: The servo motor is connected to DC supply. The polarity
(wire 2 and 14) of the cables must not be changed, otherwise
the sense of rotation would be reversed and control would be
rendered ineffective.

To avoid any mix-up of the polarity sever first one cable and connect on switch
as per wiring diagram (lll. 52).

After first cable is connected sever second wire and connect also to switch.
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19.4.10)Warning light

See lll. 52.
O colour of lamp:
0 voltage:

O current:
O connections:

red or colour as per effective regulations.

12 V(DC)
depending on input voltage of TCU.

max. 0,5 A

+ terminal: flexible cable 0,75 mm? white No. 10*
— terminal: flexible cable 0,75 mm? white No. 28*

*from the 36 pole plug receptacle of the TCU, plug 6,3 x 0,8 to DIN 46247
O length approx. 600 mm (24 in) from TCU

19.4.11)Caution light

See lll. 52.
[0 Colour of lamp:
0 Voltage:

O current:
[0 connections:

orange or colour as per effective regulations.

12 V(DC)
depending on input voltage of the TCU

max. 0,5 A

+ terminal: flexible cable 0,75 mm? white No. 11*
— terminal: flexible cable 0,75 mm? white No. 35*

* from the 36 pole plug receptacle of the TCU, plug 6,3 x 0,8 to DIN 46247
O length approx. 600 mm (24 in) from TCU

Page
86

Date

1996 0510 | 914 F

Install

Reference Modification-No.
-0-




19.4.12)External alternator (optional extra)

See IIl. 64/65/66.
O output: max. 600 W DC at 6000 r.p.m.
0 voltage: 14,2 — 14,8 V cyl. 1
0 ambient | |
temperature range: min. - 30° C (-22° F) Cyl. 4 | v 3
max. +90° C (194° F) \ ;
0O NOTE: Voltage regulator is inte- I—H |

grated in the generator

Feeding wiring to external alternator @ located on the outside of propeller
gear (see ill. 64).

O plus terminal @: M6 screw suitable for cable eyes to DIN 46225
(tightening torque 8 Nm (70 in.Ib))

0 grounding: via engine block
O control wiring @: via supplied standard plug (Sumitomo 6111-2568)

Requirements for flawless operation of the integrated rectifier-regula-
tor

O the rectifier-regulator has to be protected by a slow blowing 50A fuse
[0 cross section of the main circuit at least 4 mm?

0 a capacitor (Ill. 52 Pos.@) of at least 22 000 pF / 25 V is necessary
U current:

m ATTENTION: The current over speed graph has been determined and is
effective only at the following conditions:

ambient temperature: 20 °C (68° F)

voltage: permanent 13,5V
tolerance: + 5%
(A)
Sl [ T N N I
1 O e
T
40 i d

10

| | | |

| I | |

| | | |
30+— 1 3 3

| /,//Y | |

B AR R i T

"I ; ——

| | | |

(n rpm)

[ 1000

| |
i i
1500 2000 2500' n Propeller |

[2000 3000 4000 5000 6000 7000 8000 n Alternator |

0 NOTE: The speed of the auxiliary generator is 1,24 times crankshaft speed

or 3 times the prop speed.
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19.4.13)Connection of the electric rev-counter
See lll. 52/67.
Feeding wiring to electric rev-counter from the 36 pole receptacle of TCU.

0 connections: flexible cable 0,75 mm? white No. 26*
flexible cable 0,75 mm? white No. 13*

* from the 36 plug receptacle of TCU without plug connection
O length approx. 1000 mm (40 in) from TCU.

0 NOTE: BOMBARDIER-ROTAX developed especially for this application a
non-certified electric rev-counter. Certification to the latest require-
ments such as FAR or JAR has to be conducted by the aircraft
builder.

m ATTENTION: The graphs depicting output signals have been determined and are
effective only at the following conditions.

ambient temperature: 20° C (68° F)
tolerance: + 5%

The pick-up for the rev-counter generates one pulse per revolution. Pulse shape and
pulse voltage as per recordings (oscillogram).

speed 500 rpm (load 100 Q) speed 500 rpm (load 100 k Q)

(+V) A (+V) A
3 15
2 I 10
0 YA 0 A
1 5 [
2 10
3 15
4 (V)Y 1 reélgcl)lition

('V)v re%/gOLitlon >

speed 6000 rpm (load 100 Q) speed 6000 rpm (load 100 k Q)

+V)A V) A
10 100
5 JA JA 50
0 pt 0 o
5 / / 50 ( (
10 100

V)Y ‘1 reé/gcl)lition 150 1 "

_ revolution
vy 3600
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19.4.14)Battery
See lll. 52.

m ATTENTION: To warrant reliable engine start use a battery of at least 16
Ah capacity.

19.5) Internal consumer of electric power
A WARNING: The power consumption of extra users has to be limited to the extent
thatthe internal need of power, e.g. for fuel pumps is always covered.
Referto graph, current output over speed of the integrated generator
and the external alternator.
item current consumption
fuel pump (Main) ......ccceeeeeeeinnnnnn, max. 3A
fuel pump (stand by) ........ccoevveeees max. 3A
TCU Qe max. O0,3A
SEIVO MOLON ... max. 1A
warning lamp @ approx.0,25 A
cautionlamp @.............in, approx.0,25 A
SUM G ~8A
@ internal power consumption, without servo motor and lamps
@ standard value, actual value up to aircraft builder
@ without electric starter and start relay
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20) Propeller drive

The propeller in tractor-or pusher arrangement has to be fitted on the propeller flange in
accordance to current certification. As required utilize one of the three possible pitch circle
diameters (P.C.D.) on the flange.

Certification of the propeller sizing and arrangement to the latest requirement such as FAR
or JAR has to be conducted by the aircraft builder.

A WARNING: Never run the engine without a propeller installed as engine would suffer
severe damage by overspeeding.

Never fit propeller directly on crankshatft.

20.1) Technical data:
See illustration 68.
O direction of rotation

of the prop flange: counter clockwise, looking towards face of flange
O location: see system of coordinates
O attachment of propeller on prop shaft flange:
P.C.D 75 mm (2,95"): 6 bolt holes of 8 mm dia
P.C.D 80 mm (3,15"): 6 bolt holes of 11,5 mm dia
P.C.D 101,6 mm (4"): 6 bolt holes of 13 mm dia.
O ratio of gear reduction: 2,4286 (51 T/21T)
0 max. torque: 340 Nm (103 ft.Ib.) at propeller
0 max. moment of inertia : 6000 kgcm?
0 max. permitted

out-of-balance on a prop: max. 0,5 gm

L
N\ \\\\

@47 005
|
|
Py
\

/

U |
\
\
|
\

8,5 _/\
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21) Vacuum pump

21.1) Technical data:
See lll. 69.

Type: Airborne 211 CC, drive via propeller gear

O location of the necessary connection @ and @ on the vacuum pump

O
O

m ATTENTION: Pay attention to manufacturer's specifications

AxisAchsen

tightening torque:

Effective thread length:
net weight:

power input:
delivery rate:

U NOTE:

vacuum pump runs with 0,54 of engine speed.

A WARNING:

spanner.

0,8 kg (1 3/4
max. 300 W

Connections X axis y axis Z axis
1 226 0 98
2 293 0 98
connections
thread size: 5/8* 16 T.P.I.

max. 17 mm (9/16")

Ib)

hand tight and tighten up by max. 1,5 turn with ring

max. 0,165 dm? (10 m3) per minute at 0,65 bar (10 p.s.i)

as from 1900 r.p.m pump speed.

Speed reduction from crankshaft to vacuum pump is 1,842, i.e. the

Certification to the latest requirements such as FAR or JAR hasto be

conducted by the aircraft builder.

WY
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22) Hydraulic governor for constant speed propeller

22.1) Technical data:
See lll. 70

Type: Woodward governor A210786 (for engine type F3 only), drive via prop
gear

Location of centre of connection (P3):

AXxes
Centre P3 X axlIs y axis Z axiIs
-373 -10 51

O cable connection: see ill. 70

0 cable travel: approx. 54 mm (2 1/8")
7~
°l~P3
00 actuating force: approx. 3 N (during operation at max. speed) (.67 Ib)
limit load 6 N (1,35 Ib)
0 power input: max. 600 W
[0 operating pressure: max. 30 bar (435 p.s.i.)
0 weight: 1,44 kg (3,2 Ib)
2,7 kg (6 Ib) (inclusive drive unit)
0 NOTE: Reduction ratio of crankshaft to governor is 1,842 e.g. the governor
speed is 0,54 of the engine speed.
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23) Connections for instrumentation

These connections to be established in accordance to certification and/or national specifica-
tions.

The certification for connections and connection lines have to be conducted by the aircraft
builder to the latest requirements like FAR and JAR.

For notes regarding the electric rev-counter consult the chapter 19.4.13.

23.1) Sensor for cylinder head temperature:
See lll. 71/72.
0 NOTE: A direct reading of the coolant temperature is not provided for.

The temperature sensor @ is directly fitted into cylinder head i.e. a direct temperature
reading of the cylinder head material is taken. This allows the exact measuring of the
cylinder head temperature even in the case of coolant loss.

0 NOTE: Readings are taken on the hottest cylinder, depending on engine
installation.

(0 location: in the cylinder head of the cylinders 2 and 3, see Ill. 4.
(0 connection: plug for socket 6,3x0,8 to DIN 46247

Axes
cylinder head X axis y axis Z axis
2 -200,0 | 241,0 [ -157,0
3 -387,0 | -241,0 | -157,0
00 grounding: via engine block

O graph of sensor resistance over temperature

(Q) ohm
1200

1000

800

600 \

400 \
-

0

20 40 60 80 100 120 140 160 (°C)

m ATTENTION: The graph resistance over temperature has been determined, and is
effective at the following conditions only.

ambient temperature: 20° C (68° F)
tolerance: +10%

0 NOTE: BOMBARDIER-ROTAX recommends the temperature indication
VDO instrument “VDO 310.274/082/017* with an indicating range of
50° to 150° C (120° F - 300° F).
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23.2) Sensor for oil temperature:

See lll

. 73/74
O location:

oil pump housing

O marking @: marked with "TO" on oil pump flange
m ATTENTION:
To avoid any mix-up with indication wiring, mark this

particula

r cable also with "TO".

0 position of the temperature sensor @ on the oil pump flange:

Axes
point of X axis y axis Z axis
support ~115 46 ~150

0 connection of
sensor wiring: plug for socket 6,3 x 0,8 to DIN 46247

0 grounding:

via engine block

[0 graph of sensor resistance over temperature
(Q) ohm

1200

1000

800

600

400

200

,,,,, \

20 40

60 80 100 120 140 160 (°C)

m ATTENTION: The graph resistance over temperature has been determined, and
is effective at the following conditions only.

ambient temperature: 20° C (68° F)

tolerance:

+10%

BOMBARDIER-ROTAX offers a non-certified temperature indicating instrument.
Refer to current spare parts list.

A WARNING: Certificationto the latest requirements such as FAR of JAR has to be
conducted by the aircraft builder.
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23.3) Oil pressure sensor
See lll. 75/76.
O location: oil pump housing

0 position of connection on oil pressure pick-up @:

Axes

point of X axis y axis Z axis
connection

ca. -100 75 ca. -150

[0 connection of
pick-up wiring: single pole screw connection for cable eye 3 to DIN 46225

(0 grounding: via engine block
[0 graph of resistance over pressure

100

i i
I I
I I
| |
1 1
50 : ;
:
i

PEREREREE

2 4 6 8 10 (bar)

| | | |
150 17— | | | |
| | | / |
- ————+ - -t G+ S4————- 4‘7777
|
|
|
:
|
|

m ATTENTION: The graph resistance over pressure has been determined, and is

effective at the following conditions only.

ambient temperature: 20° C (68° F)
voltage: 12V
tolerance: + 5%

BOMBARDIER-ROTAX offers a non-certified pressure gauge. Refer to current spare

parts list.

A WARNING: Certificationto the latest requirements such as FAR of JAR has
conducted by the aircraft builder.

to be
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23.4) Mechanical rev-counter or hour-meter:
See lll. 77/78.
O location: ignition housing @
O direction of rotation of the

rev-counter shaft @: clockwise, 7 5
see illustration N TN
0 position of rev-counter drive: . =
Axes
point of X axis y axis z axis
engagement ~N
P4 -465 87 -160
.
P4 ‘ M 18 x15 /\
®
. 77
. 78
O installation dimensions:  see illustration
O reduction ratio: I =4 i.e. 1/4 of engine speed
0 NOTE: A flexible shaft for the mechanical rev-counter is readily available
from BOMBARDIER-ROTAX.
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23.5) Monitoring of the intake manifold pressure

See lll. 79.
Connection nipple @ to measure manifold pressure:
outside dia. @ ................ 6 mm (1/4")

slip-on length . max. 17 mm (11/16")

m ATTENTION: Utilize the total slip-on length on all joints. Secure hose by suitable
screw clamps or crimp connection.

\ % | A WARNING:
, . . ‘ ) Protective covering to be utilized for trans-
‘ Y : port and at engine installation only. If
// _ _ Fﬂ?\ connection for pressure reading is not
N employed it has to plugged suitably.

m ATTENTION: Flawless operation of the indicating instrument needs the installa-
tions of a water trap between engine and instrument for the fuel

condensate.

23.6) Air temperature in the airbox

See lIl. 80.
To take air temperature readings in the airbox a connection is provided. This
connection is closed on the standard engine by a plug screw.

(0 connection: tapping 1/8-27 NPT
thread length approx. 9 mm (3/8")

e
‘ T
1 ]
Il 80 ‘ o//
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24) Preparations for trial run of engine

Operator's Manual.

A WARNING: Prior to engine start and operation review all instructions stated in the

Verification of the throttle lever detent for max. continuous power:

Performance check in accordance with Operator's Manual.

If nominal performance won't be reached or is in excess of, examination of the installation
and engine will be necessary. Consult Maintenance Manual 914 F.

m ATTENTION: Don't conduct any test flights before fault has been traced and found.
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25) 0 AUTHORIZED DISTRIBUTORS for Aircraft Engines

1) EURORPE

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:

[J] GERGANOQV - AIRCRAFT EINGINES
19 February 47 "A”
BG-6100 KAZANLAK
Tel.: 431 /22 079, 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. lvan Vdovjak

CZECHIA:

0 1.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: Volker Rof3bach

FINLAND / NORWAY/ SWEDEN/
ESTONIA/ LATVIA / LITHUANIA

BOMBARDIER NORTRAC AB

Formvagen 10 D, S-90621 Umea, SWEDEN
Tel.: 90-172820; FAX: 90-172830

Contact person: Bo Strandberg

FRANCE / BELGIUM / MONACO /
LUXEMBURG:

0 AVIREX
Aérodrome de Dreux
F-28500 VERNOUILLET
Tel.: 37 46 13 53, Fax: 37 46 26 86
Contact person: Patrick Coyette

GERMANY:
for postcodes 0-5-6-7-8-9:

[J FRANZ AIRCRAFT ENGINES VERTRIEB GMBH
Kampenwandstr. 4
D-83135 SCHECHEN
Tel.: 08039 / 1431/ 5555, Fax: 08039 / 4616
Contact person: Eduard Franz

for postcodes 1-2-3-4:

O FLIGHT-CENTER
Flugplatz
D-27777 GANDERKESEE
Tel.: 04222 [ 3789, Fax: 04222 / 6042
Contact person: Volker Rof3bach

Edition: 1996 01 01

GREAT BRITAIN / IRELAND / ICELAND:

[J CYCLONE HOVERCRAFT LTD.
Burnside, De?\[)ers Bridge
LEAMINGTON Spa. CV 33 OSU
Tel.: 1926 /612 188, Fax: 1926 /613 781
Contact person: Nigel Beale

GREECE / CYPRUS:

[J KINISI
Ellis 1 str. , GR-14563 KIFISSIA
Tel.: 01/ 620 8611; Fax: 01/ 625 0026
Contact person: Michael Poulikakos
Nick Siganos

HUNGARY:

0 HALLEY
Baktai ut 45, P.O. Box 425
H-3300 EGER
Tel.: 36 / 313-830, Fax: 36 / 320-208
Contact person: Kakuk Zoltan

ITALY / MALTA:

[J ICARO MOTORI S.R.L.
Via Emilia, 61/B
I-27050 REDAVALLE (PV
Tel.: 0385/ 74 591, Fax: 0385/ 74 592
Contact person: Corrado Gavazzoni

POLAND:

0 FASTON LTD.
ul. Szeroka 2
PL-05-860 PLOCHOCIN
Tel.: + Fax: 22 /40 01 96
Contact person: Wojtek Madry, Manager

ROMANIA:

0 S.C. BERIMPEX S.R.L.
Str. Dr. Taranu Grigore No. 8, Ap. 2, Sector 5
R-76241 BUCHAREST
Tel.: 1-210 49 83; Fax: 1-312 56 48
Contact person: Dr. Christian Berar

SLOVAKIA:

0 1.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

SLOVENIA:

[J PIPISTREL d.o.o0.
Strancarjeva Ul. 11
65270 AJDOVSCINA
Tel. + Fax: 065 61 263 / 065 63 873
Contact person: Ivo Boscarol

SPAIN / PORTUGAL:

O AVIASPORT S.A.
Almazara 11
E-28760 TRES CANTOS (MADRID)
Tel.: (1) 803 77 11, Fax: (1) 803 5522
Contact person: José Jiménez Girona

SWITZERLAND / LIECHTENSTEIN:

0 FRANZ AIRCRAFT ENGINES VERTRIEB GMBH
Kampenwandstr. 4
D-83135 SCHECHEN, GERMANY
Tel.: 08039 / 1431/ 5555, Fax: 08039 / 4616
Contact person: Eduard Franz
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TURKEY:

0 KLASIK HALI A.S.
Cumbhuriyet Me?/. 9/B
35210 Heykel, [ZMIR
Tel.: (232) 425 65 06 / 57 26, Fax: (232) 483 22 64
Contact person: Tahir Onder, President

2) AMERICA

ARGENTINA / BOLIVIA / BRAZIL / CHILE /
GUYANA / PARAGUAY / PERU / SURINAM /
URUGUAY:

[0 MOTAX COMERCIO E REPRESENTACAO LTDA.
Estrada de Jacarepagud No. 6793 - Freguesia
22755 - RIO DE JANEIRO (RJ)

Tel.: (21) 447 7376 / 7376, Fax: (21) 447 6098
Contact person: J.M. Carneiro de Rezende

USA / CARRIBEAN / CENTRAL AMERICA /
COLOMBIA / ECUADOR:

[J KODIAK RESEARCH LTD.
P.O. Box N 9455
NASSAU, BAHAMAS
Tel.: 809/356-7516, Fax: 809 /356-6287

CANADA:

0 KODIAK RESEARCH CANADA, LTD.
S 22 C39 RR6 STN MAIN
6235 Okanagan Landing Rd.
VERNON, B.C., V1T 6Y5
Tel.: 604 / 542-4151, Fax: 604 / 549-7111

VENEZUELA:

0 MAXIMO OLIVIERI SRL
3ra. Avenida de ,Los Palos Grandes"
Esquina con ,Transversal 8, Quinta 11-11
CARACAS
Tel.: 02/283-2113, Fax: 02/285-54 54, TIx.: 27876
Contact person: Maximo Olivieri

3) AUSTRALIA

[0 AIRCRAFT ENGINE DISTRIBUTORS PTY. LTD.
P.O. Box 84
Boonah, QLD. 4310
Tel.: 5074) 63 2755, Fax: (074) 63 2987
Tlx.: 40826 ulaust
Contact person: Jim Fenton

[J BERT FLOOD IMPORTS PTY. LTD.
7, 36 New Street
RINGWOOD, VICTORIA 3135
Tel.: 03/87 93 511, Fax: 03/87 96 575,
TIx.: 36444 brtfld
Contact person: Bert Flood

NEW ZEALAND:

[J TIPPINS INTERNATIONAL
P.O. Box 192, Tuakau
SOUTH AUCKLAND
Tel.: 09 /233 - 4898, Fax: 09/233-4798
Contact person: Murray Tippins

4) AFRI1CA

EGYPT:

O SALEM BALLOONS
40 Talaat Harb St.
CAIRO
Tel.: (2) 2991 946 / (2) 3453 244, Fax: (2) 2430 541
Contact person: Weaam Salem, General Manager

ANGOLA / BOTSWANA / LESOTHO /
MADAGASCAR / MALAWI / MOZAMBIQUE /
NAMIBIA / SOUTH AFRICA / SWAZILAND /
ZAMBIA | ZIMBABWE:

0 MICROLIGHT ENGINES AND ACCESSORIES
P.0.Box 8053, 1513 Putfontein
JOHANNESBURG
Tel.: 011 /968 2728, Fax: 011/968 2731
Contact persons: Mike Blyth

5) AS 1A

CHINA / HONG KONG / MACAO:

[J DUEN MU CO.
9/F Unit 42 Pacific Trade Centre
2 Kai Hing Road, Kowloon Bay
Kowloon, HONG KONG
Tel.: 2756 5725, Fax; 27544774
Contact person: W. C. Choi

ClS:

O 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

[J REDA-MDT ltd.
Matrossskaia tishina str. 23/7 k.5, MOSKOW 107 07¢
Tel. + Fax. 095/ 268-0036 (268-4664)
Contact person: Alexey Tormakhov

INDIA:

0 GREAVES LIMITED
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

INDONESIA / MALAYSIA / SINGAPORE:

O P.T. ESACON TRADA
JI. Wolter Monginsidi 91
JAKARTA 12180
Tel.: g021) 715906 / 739 8109, Fax: (021) 739 8109,
TIx.: 62580 jIf ia

IRAN:

[J ALPAZEL - TASHAR CO. LTD.
54 Khaled Eslamboli Ave.
TEHERAN 15117
Tel.: 21/ 624-787 / 801-1222, Fax: 21 / 886-3336,
TIx.: 223708 tshr

ISRAEL:

[0 CONDOR-AVIATION INDUSTRIES LTD.
34 Arlozorov St.
IL-52481 RAMAT - GAN
Tel.: 03/ 6 724 884; Fax: 03/6 723 753
Contact person: David Viernik
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JAPAN:

0 JUA, LTD.
1793 Fukazawa, Gotemba City
SHIZUOKA PREF 412
Tel.: 550 / 83 8860, Fax: 550/ 83 8224
Contact person: Michio Oiwa, General Manager

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:

0 BERT FLOOD IMPORTS PTY. LTD.
7, 36 New Street
RINGWOOD, VICTORIA 3135
AUSTRALIA
Tel.: 03/87 93 511, Fax: 03 /87 96 575,
TIx.: 36444 brtfld
Contact person: Bert Flood

PHILIPPINES:

[J PHILIPPINE AIRCRAFT CO, INC.
E.O. Box 7633, Domestic Airport Post Office Lock
0X,
1300 Pasay City, METRO MANILA
Tel.: 2/832-2777, Fax: 2/833-0605,TIx.: 66621 wpac pn
Contact person: Rolando P. Moscardon

TAIWAN:

O TAIWAN MAXIEM INDUSTRIES
7/1 Tung Feng Street
TAIPEI, 10 651
Tel.: 2 /704 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 4965
Contact person: Kit Chong

UNITED ARAB. EMIRATES:

O AL MOALLA
P.O. Box 7787
ABU DHABI
Tel.: 2/723 248, Fax: 2/ 788 073
Contact person: Hussain Al Moalla
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