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I.GENERAL INFORMATION 

It is very important that this Maintenance Manual (MM) is read together with Flight Operating Manual 
(FOM) which contains all the corresponding data on working weights and operating limitations for this 
particular aircraft. 

The present Mamal covers maintenance, repairs and other important issues of aircraft operation. 

Before starting operation of the aircraft it is necessary to study this Manual in full. 

All defective structural elements must be replaced by the new ones received only from the manufacturer or 
dealer. Do not use parts which are not original. All operating difficulties and equipment fail ures should be 
reported to the manufacturer by filling in the form (see Chapter 13). 

Improper usage of this Maintenance Manual information can inflict serious injury or death. 
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1.1 EQUIPMENT LIST 

Design. The aircraft is a semi-cantilever high-wing monoplane with a conventional design and a front 
top-mounted power plant. Fig. 2. 
Design feature of this aircraft is its airframe structure consisting of upper and lower beams, braced to 
each other by a pylon and a forward strut. Outer wings, empennage and engine are attached to the upper 
beam. Landing gear legs, wing bracing struts, aircraft operating controls, engine controls, pilots' seats 
and fuel tank are attached to the lower beam. 

The closed two-seat cockpit has a tear-drop shape. It is attached to both upper and lower beams .. It is 
made of three-layered composite materials with plastic foam filler. In the front part of the cockpit a non
bound windshield glazing is mounted. The cockpit has two oval doors located on the left and on the 
right side. Cockpit doors are fitted with big oval-shaped non-bound windows providing with very good 
vision range. The doors open outside up. Two oval-shaped windows are fixed in the rear left and right 
top part of the cockpit to improve the view. 

Wing platform is rectangular. The wing is single-spar. Wing frame is made of metal. It is equipped with 
slotted flaps and drooped ailerons. Every outer wing panel is removable. this allows for quick wing de
rigging for aircraft transportation. To increase structural stiffuess every outer wing panel is additionally 
secured to fuselage by struts. 

I. Upper beam. 
2. Lower beam. 
3. Center·line pylon. 
4. Forward strat. 
S. Left wing plane. 
6. Wing bncing strul 
7. Flap. 
8. Aileron . 
9. Fin. 
10. Rudder. 
II . Stabilizer. 
12. Elevator. 
13. False keel . 
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15. Main landing gear wheel with fairing. 
16. Fronl landing gear with sleerable 

wheel and fa iring. 
17. Engine mount with engine cowls. 
18. Propeller. 
19. CockpiL 
20. Cockpit doors. 
21. Luggage hold. 
22. Left pilot's seat. 
23. Aircraft control stick. 
24. Aircraft control pedals. 

Fig. 2 Aircraft structure . 

Aircraft empennage is cantilever with conventional design. Stabilizer and fin are of aJl~metal structure. 
Elevator and rudder frames are metal, riveted, the skin is made of lacquer treated fabric. A fa lse keel 
with emergency bumper skid is mounted on the bottom side of the upper beam under the fin. 

The landing gear is tricycle with non·retractable nose wheel. Main landing gear legs are made of 
composite material. Nose landing gear is steel, round in section. To increase the wheel base it is 
mounted longitudinally along the lower beam axis and it projects forward beyond the cockpit size. 
Pneumatic·tired wheels are mounted on landing gear Jegs. The nose wheel is steerable. pedal-controlled. 
To improve airplane aerodynamics the landing gear wheels are covered with fairings made of composite 
materials. 

Main wheels are equipped with mechanical drum brakes or hydraulic brakes. Wheel breaking is 
performed by pushing the aircraft control stick fo!Ward. 

Power plant A 100 h.p. gasoline-powered piston engine ROTAX 912ULS with opposed cylinders 
and combined air-fluidized cooling system is used as a power plant. It is manufactured by 
BOMBARDIER - ROTAX GMBH MOTOREN FABRlK, Austria. 

Propeller. The engine is equipped with three-blade propeller with variable pitch VN 31 - 120 
"Donchak·SM". Propeller consists of a metal boss and three composite blades. 

Equipment The aircraft control is dual. Two aircraft control sticks (ACS) and two sets of pedals are 
I installed in the cockpit. Elevator and ailerons are controlled with ACS, rudder is controlled by pedals. 

Position of pedals in relation to pilots' seats can be regulated with a special mechanism. Elevator and 
ailerons control system linkage is made of rigid metal pull rods. Rudder is controlled by means of cable 
runs. 

Flaps are controlled manually by a flap control handle. Flaps can be controlled from both the left and the 
right pilot seats. Wing flaps linkage consists of rigid metal pull rods. Flaps can be extended into two 
positions: landing position and takeoff position. 

Carburetor throttle plates are controlled by a throttle control lever (TeL) mounted on a central control 
pedestal. An additional throttle control lever is mounted on the left side of the left p ilot seat. It can be 
folded down along the seat. Throttle plates control run is made of cables with "bouden" braiding. 

Carburetor enriching unit is controlled by an enrichment control lever (EeL) mounted on the central 
control pedestal. Carburetor enriching unit control linkage is made of cables with "bouden" braiding. 

Rad iator cooling folds control is made of braided steel wire with "boudeo" braiding. 

Aircraft cockpit is equipped with ventilation and heating system. Cockpit is ventilated with ram a ir 
coming in through two ram intakes on the sides of the bottom engine cowls. Cockpit is heated by hot air 
fed from engine into the cockpit. 

In the front part of the cockpit there is a console made of composite materials. Two panel casings and 
three instrument/control panels are attached to it (left, central and right panels). 

chance
Typewritten Text

chance
Typewritten Text



I. 

in the left (right) casing there is a metal instrument panel installed where the following flight equipment 
is mounted: altimeter, air speed indicator, vertical speed indicator and slip indicator. integrated engine 

( control instrument «FLYdao) and fuel gage indicator are installed on the left (right) dashboard . Radio 
IC-A200 and fuse block are mounted on the right (left) dashboard. Circuit breakers, engine starter 
button and indicating lamps are on the central control panel. 

( 

\ 

In the cockpit pilots' seats are placed side-by-side. Seat back tilt can be adjusted, also backs of seats can 
be folded forward or easily removed. In front of pilot seats there are fiber glass plastic floors mounted. 
They are made of composite materials. 

Between pilot seats there is a central control pedestal with throttle control lever (throttle control lever of 
left pilot is located to his left), enrichment control lever and trimming effect regulator. 

Central control pedestal and the upper part of the lower beam from the central instrument panel up to the 
pylon are covered with central casing made of composite materials. 

A fuel tank with 60L capacity is installed behind pilots' seats and separated from the cockpit by a special 
metal case. The upper part of the case is a floor of the cockpit luggage hold. In the rear part of the 
cockpit a 12V accumulator battery is mounted on the pylon wall and on the cockpit cei ling there is a 
radio station antenna installed. 

External lighting equipment Taxiing-landing light, aircraft lights and oscillating beacons 
mounted on the fin, left and right wing tips. 

12 SOURCES TO PURCHABE PARTS 

Spare parts can be purchased from the following sources: 

Manufacturer: 

Dealer: 

Russia, 443046, Samara, Airport Smyshliaevka, «A4» 
TeL +7 846 2261787, www.vvv-avia.ru 
E-mail: elitar-avia@mail.ru 



( 

1.3 LIST OF REPLACEMENT P ARTSICONSUMABLES 

Propeller, main gear springs, aircraft lights, oscillating beacons, tires, oil , lubricants/coolants. spark 
plugs, oil fiiter, fuel strainer, air filter, fuses, (brake pads?). 

1.4 ENGINE SPEClFICATIONS. 

ROTAX-912ULS is a four-cycle engine with four opposed cylinders, with liquid cooling system for 
cylinder heads and air-oil cooling system for cylinders. Engine volume is 1352 em), It can develop 
power up to 100 hp at engine speed 5800 rpm. Engine torque is transferred to the three-blade fixed.p itch 
propeller via gearbox with reduction ratio 2.43 : 1. 
For complete engine description, perfonnance characteristics and maintenance requirements refer to 
Maintenance guide for «Rotax · 912ULS». Study engine limitations in the corresponding section of the 
guide closely. 
Engine is equipped with exhaust system and engine muffier. Elements of this system are made of 
stainless steel. 
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1.5 WEIGHT AND BALANCE INFORMATION 

1.5.1 Weight and balance calculation 
The center-<>f~gravity position is measured in inches (mm) aft of zero datwn line. Datum line goes 
through the wing leading edge root. 
At first we should determine aircraft empty weight and center-of.gravity position for a corresponding 
landing gear configuration. Place the aircraft in a level position on three scales in such a way that upper 
beam axis is horizontal. Record the readings of scales. 

Calculate the center-of.gravity position of the empty aircraft from the following formula: 

Gt 
X= A • Bx --'-

Gl+G, 

where: A and B = distances that should be measured for the particular aircraft; 
G, = weight load on the nose landing gear; 
G, = weight load on the main landing gear; 

G,+G, = empty aircraft weight. 

.. 1<--

• 
Enter respective weight values (column 2) and distances from the center of gravity to the datum point X 
(column 3) for the empty aircraft, pilot + passenger, luggage and fuel into the table below. 
Static moment values in the last column are calculated as a product of weight in pounds (kg) by CO 
position in inches (mm) respectively for each eJement (multiply values from columns 2 and 3 in each 
line). 



( 

Loading plan 

Description Weight, X. Static moment, 
Ib (kg) inches (rrun) Lb x inch 

h x mm) 
I 2 3 4 

Empty aircraft 
Pilot + passenger 6.10 155 
Lug""ge 28.74 730 
Fuel X"lJ.'I' 
Aircraft calculated 

Fuel center-of-gravity position is determined in relation to volume of fuel in the fuel tank. 

31 

30 

~· 29 
;,:.. . 
.c 28 u 
.5 
;; Z7 
oil ... 26 0 

>< 
25 

24 

23 
0 

Fuel ceotero()C-gravity position with refereace to the wing leadiDg edge in 
relation to the volume of rael 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Volume offue~ galloo (gal.) I 

Define the totBl weight aod total static moment of the aimaft by summing up weights of all elements 
(colmnn 2 of the table) aod moments (colmnn 4 of the table) respectively. 

Determine the balance of the aimaft (center-of-gravity position aft of the datum line) dividing total 
static moment by total weighL Enter calculated values into conesponding columns of the table bottom 
line. 

Permissible CG range is 11.1 - 15.9 in. (281 - 405 mm) behind zero datum point (wing leading 
edge)_ 

Make sure that the center-of-gravity position lies within the pennissiblc range aft of datum. 

16 
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I.S.2 Conditions of weighing. 

Aircraft empty weight is defined under the following conditions: 

All equipment installed on the aircraft corresponds to the standard configuration . 

The engine is filled with liquid coolant and oil in accordance with set standards. 

There is no usable fuel. 

Note: 

Operating the aircraft with maximum takeofTweigbt is the pilot's responsibility. 
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1.6 TIRE INFLATION PRESSURES. 

Main landing gear 
Nose landing gear 

I.S - 2.0 bar 
I.S - 2.0 bar 

1.7 APPROVED OILS I LUBRICANTS-COOLANTS. 

O.IS - 0.2 MPa 
O.IS - 0.2 MPa 

See Maintenance Guide ofROTAX-912ULS engine. 

1.8 RECOMMENDED TIGHTENING TORQUE VALUES. 

See Maintenance Guide ofROTAX-912ULS engine. 
Tightening torque of mountins bolts for propeller VN 31-120 Donchak SM: 

2.5 - 3.0 kglm (IS.0S - 21.7 Ib/ft). 

1.9 GENERAL SAFETY INFORMATION. 

Any defects detected during inspections, routine maintenance or any other time must be fixed before the 
flight All failures should be reported to the manufacrurer by filling in the form provided in Chapter 13 
(FEEDBACK FORM). 
Only people familiar with the aircraft design. instruction manuals and safety measures during aircraft 
operation and who passed knowledge test with appropriate authorization can be allowed to operate the 
aircraft. 
When perfonning any works on the aircraft it necessary to follow all safety precautions set forth in the 
aircraft maintenance manual, engine operation manual and in appropriate instructions. 
After taxiing to parking area and engine cut-offthe aircraft must be grounded and chocks have to be put 
under the main landing gear wheels. It is PROHIBITED to approach the aircraft until it stops moving 
and its propeller stops rotating completely. 
Before any works on the aircraft it is necessary to take measures eliminating 

• spontaneous engine start, 

• systems switching on, 

• injury of people or damage to the aircraft; 

• ignition switches and circuit breakers must be off. 
During fueling the aircraft must be de-energized and grounded. It is prohibited to perform any works or 
to tum on and off switches and CBs. Fuel gauge calibration test with power on is allowed. 

Any maintenance of high-set parts of the aircraft must be performed using appropriate step ladders. It is 
PROHIBITED to start the works before making sure that the step ladder is serviceable and steady. 
Before engine start for functional check it is necessary to make sure: 

that efficient fire extinguishing means are available in the parking area; 
that chocks under landing gear wheels and additional tie-down of the plane at its main gear 
legs are secure; 
thar-there h no ice or snow under landing gear wheels and chocks; 
that there are no people and foreign objects in dangerous areas close to the aircraft; 
that cockpit doors are locked securely. 

Engine start and ground run-up must be performed by two people, one person should be in the cockpit 
and another one should stand in front of the aircraft at a safe distance. The latter repeats instructions of 
the specialist sitting in the cockpit, gives a permission for engine start-up, monitors safety when the 



engine is running, gives a command on emergency engine cutoff i f noticing signs of possible engine 
damage or threat of accidents with people. 
It is PROHIBITED to start the engine for grou nd run-up for a person acting alone. 

When engine is running it is PROHlBITED: 
To open doors; 

To leave the cockpit of an aircraft; 

To be in the plane of propeller rotation and to come close to it; 
To perfonn any activities on the aircraft except for functional checkout of its engine, 

equipment and systems, and also except for adjustment of the engine IDLE mode. 
In case of any signs of fire (smoke, flame) during engine work on the ground it is necessary to 
immediately switch the engine off, close fire cock and take measures for fire extinguishing. Next start of 
engine is possible only after detection and elimination of a fault. 
IT IS PROHIDITED: 

• to tum propeller without making sure that ignition is switched off and temperature of cyl inder 
heads does not exceed 120°F; 

• to unscrew spark plugs on hot engine; 
• to start the engine without removing covers and tie-down appliances from the aircraft; 

( • to use leaded gasoline. 

( 

During maintenance works it is PROHIBITED to smoke and use open fire at a distance less than 25 m 
(82 ft) from the aircraft. 

Only fault-free stamped tools, serviceable tested devices and calibration equipment are to be used during 
worics. 

Flight in hydroplane configuration. Engine start and run-up must be done only on shore. Engine start on 
water can be perfonned only by a pilot of the aircraft. Mechanic is allowed to start and run-up the 
engine if the plane is located with nose to the shore. nose sections of the floats should rest upon the 
shore line. 



2. INSPECTION PROCEDURE 

Type of maintenance 

MM Action 
article 25· 50· 100· Annual 

hours hours hours 

1. 2. 3. 4. 5. 6. 

2.1 PREPARATION 

2.1.01 Prepare tools, devices, calibration equipment, and + + + + 

coruumables. 
2.1.02 Remove propeller hub spinner + + + + 

2.1.03 Remove engine cowls and center wing + + + + 

fairings. 
2.1.04 Open structural access doors in the bottom part of the + + + + 

( 

left and right outer wing panels. 
2.1.05 Open front top and [ear bottom hatches of the cockpit. - + + + 

Remove fairings from main landing gear wheels. 
2.1.06 Dismount in the cockpit the following items: - + + + 

2.1.07 - accumulator battery; 
- pilot seats; - + + + 

- center casing; - + + + 

- left and right floors. - + + + 
Make an inspection and troubleshooting of the aircraft - + + + 

2.1.08 and engine. + + + + 

2.2 ENGINE. 

Inspect engine cowls. 
2.2.01 Inspect engine and engine mount. + + + + 
2.2.02 Clean the engine and its components from dust and + + + + 
2.2.03 dirt. + + + + 

On the reduction gear check the following: 
( 2.2.04 propeller shaft axial displacement; + + + + 

. axial runout of a propeller shaft flange; 

. radial reDOut ora propeller shaft flange . 
Change oi l and oil filter. 

2.2.05 Wash the cooling system and change liquid + - + + 
2.2.06 coolant. - - - + 

Service the air filters. 
2.2.07 Check carburetors adjustment. - + + + 
2.2.08 Service the engine control system. + + + + 
2.2.09 + + + + 
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2.2.10 Check carburetor flanges condition. + + + + 

2.2.11 Change carburetor flanges. - - - + 

2.2.12 Cho:k spark plugs. + + + -

2.2.13 Change spark plugs. - - - + 

2.2.14 Cho:k metal segments of spark plugs, file the contact + + + + 

2.2.15 
assembly. 
Apply lubricant to hinged connections afthe exhaust - - + + 

system. 
2.2.16 Cheek fuel filter. + + + + 

2.2.17 Change fuel filter. - - - + 

2.2.18 Check compression. + + + + 

2.2.19 Change critical (limited-life) parts. - + + + 

2.2.20 Perform the service bulletins received. - + + + 

2.2.21 Check condition of hoses + + + + 

2.2.22 Perform reduced engine run-up with propeller thrust + + + + 

measurement. 

2.3 PROPELLER 

2.3.01 Check residual life. - + + + 

2.3.02 Inspect propeller. + + + + 

2.3.03 Clean propeller blades. + + + + 

2.3.04 Dismantle propeller hub, inspect the root of + + + + 
blades. 

2.3.05 Check propeller balance and airscrew knock. - - + + 

2.4 AIRFRAME. 

2.4.01 Inspect upper beam, check external condition afthe 
following elements: 

- outer wing panels attachment brackets; + + + + 
. brackets and emergency parachute system cable + + + + 

attachment assemblies; 
. engine mount attachment bracket; + + + + 
- forward strut attachment assembly; + + + + 
- stabilizer attaclunent brackets; + + + + 
- fin attachment brackets. - - - + 

2.4.02 Inspect lower beam, check external condition of the 
following elements : 

- main landing gear legs attachment assemblies; + + + + 
- nose landing gear leg attachment assembly; + + + + 
- attachment assemblies of wing struts; + + + + 
- faward strut attachment assembly. + + + + 
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2.4.03 Inspect fotward strut, check security of attachment. + + + + 

Inspect center-line pylon, check its external condition, 
2.4.04 mounting bolts tightening + + + + 

security. 
Inspect the aircraft cockpit from outside. Check the 

2.4.05 external condition of glazing and fiber-glass plastic + + + + 

surface. 
Clean external surface afthe cockpit from dirt. 

2.4.06 Service the cockpit doors. + + + + 

2.4.07 Check security of doors locking, working efficiency · · + + 

2.4.08 of shock absorbers. + + + + 

Inspect outer wing panels skin, check its external 
2.4.09 condition. + + + + 

Check locking of wing attachment bolts. 
2.4.10 Inspect spar and ribs afthe outer wing panels where + + + + 

2.4.11 they are accessible. · · + + 
Inspect outer wing bracing struts and their attachment 

2.4.12 assemblies. + + + + 
Dismantle outer wing panels and check condition of 

2.4. 13 the attachment fittings. · · . + 

2.4.14 
Inspect hinge fittings of flaps and ailerons, 
check their external condition and security of + + + + 
attachment. 
Apply lubricant to hinged fittings of flaps and 

2.4.1 5 ailerons. · + + + 
Inspect ailerons, check condition of their 

2.4.1 6 skin. + + + + 
Inspect flaps, check condition of their skin, 

2.4.17 security of brackets and control rods attachment,. + + + + 
cleanness of drain vents. 
Inspect empennage, check condition of its skin, 

2.4.18 security of attachment of stabilizer, fin and false keel. + + + + 
Inspect rudder and elevator, check condition of their 
skin. 

2.4.19 Inspect hinge fittings of rudder and elevator, check + + + + 
their external condition and security of attachment. 

2.4.20 Apply lubricant to hinged fittings of rudder and + + + + 
elevator. 

2.4.21 Inspect flutter-preventive weights on the elevator, · + + + 
check security of attachment. 

2.4.22 Inspect center wing fillets. + + + + 
Dismantle the fin and check condition of its 

2.4.23 attachment finings. + + + + 
2.4.24 · · . + 
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2.4.25 Dismantle stabilizer and check condition of its - - - + 

anachment finings. 

2.5. LANDING GEAR AND WHEEL BRAKING 
SYSTEM 

2.5.01 Inspect spring-type front landing gear leg, + + + + 

check its external condition, security of 
attachment. 

2.5.02 Inspect nose wheel fairing. + + + + 

2.5.03 Apply lubricant to flexible connection of a front - + + + 

wheel fork with spring bracket. 
2.5.04 Check tire pressure. + + + + 

2.5.05 Remove nose wheel and its fairing and service - - + + 

it. 
2.5.06 Inspect front wheel fork. - - + + 

2.5.01 Reinstall the nose wheel . Check easiness of wheel - - + + 

rotation. 
2.5.08 Inspect nose wheel control cable linkage. + + + + 

2.5.Q9 Check. tension of nose wheel control cables. - - + + 

2.5.10 Apply lubricant to nose wheel control cables. - + + + 

2.5.1 1 Inspect spring-type main landing gear legs, + + + + 

check. their external condition, security of 
attachment. 

2.5.12 Inspect wheels attachment fittings. + + + + 

2.5.13 Inspect fairings of main landing gear wheels. + + + + 

2.5.14 Inspect main landing gear wheels, check tire inflation. + + + + 
Inspect brake shoes control levers. 

2.5.15 + + + + 
Inspect brake shoes control cable 

2.5.16 linkage. + + + + 
Remove main landing gear wheels. Inspect 

2.5.11 their axles, bearings and refresh their oil lubricant. - - + + 
Change brake shoe linings if necessary. 

Reinstall wheels on landing gear legs. Check easiness 
2.5.18 of wheel rotation and perfonnance of the wheel - - + + 

braking system. 
Inspect wheel braking mechanism and braking 

2.5.19 differential gear lever. + + + + 

I. 



2.5.20 Service the wheel braking system. - + + + 

2.5.21 Dismantle nose and main landing gear legs and - - - + 

check. condition of attachment fittings. 

2.5.22 Inspect float-type landing gear, check its external +' +' +' +' 

condition and security of attachment. 
2.5.23 Inspect water propeller shrouding and its control +' +' +, +' 

system. Apply lubricant to its cables and hinge joints. 

2.5.24 
Inspect ski-type landing gear 
• To be done when flying on float-type or ski-type +' +, +, +' 

landing gear. 

2.6 CONTROL SYSTEM 

Inspect aircraft control sticks (ACS). Check external 
2.6.01 condition, security of attachment. + + + + 

Inspect the root of aircraft control sticks. Check 

2.6.02 security of their attachment and of control rods + + + + 

connection. 
Inspect trimming mechanism. Check external 

2.6.03 condition. + + + + 

2.6.04 
Inspect elevator control rods and control bell cranks. 
Inspect ailerons control rods and control bell cranks + + + + 
in the aircraft cockpit and also inside of left and right 

2.6.05 outer wing panels. + + + + 
Apply lubricant to hinged nodes of elevator and 
ailerons control systems. 

2.6.06 Check efficiency of the aircraft roll and pitch control. - + + + 
Check elevator deflection angles, adjust them if 

2.6.07 necessary. + + + + 
Check aileron angles, adjust them if necessary. 

2.6.08 Inspect flaps control mechanism. - - - + 
Inspect flaps control rods and bell cranks. 

2.6.09 Apply lubricant to hinge joints and to flaps control - - - + 
2.6.10 mechanism. + + + + 
2.6.11 Check flaps control performance. + + + + 
2.6.12 - + + + 

Inspect the block of rudder control pedals. 
2.6.13 + + + + 

Inspect pedals adjustment mechanism, check its 
2.6.14 performance. + + + + 

2.6.1 5 + + + + 

I. 2. ). 4. 5. 6. 



2.6.16 Apply lubricant to hinge joints of rudder pedals - + + + 

block. 
2.6.17 Apply lubricant to the mechanism of pedals - + + + 

adjustment. 
2.6.18 Inspect rollers of rudder control system cable linkage + + + + 

and nose wheel control linkage. 
2.6.19 Inspect rudder control system cable linkage. + + + + 

2.6.20 Check tension of rudder control cables. - - + + 

2.6.21 Apply a coat of lubricant to rudder control - + + + 

cables. 
2.6.22 Chcc;k efficiency of rudder control. + + + + 

2.7 FUEL SYSTEM 

2.7.01 Inspect fuel lines. Check external condition and + + + + 

tightness. 
2.7.02 Inspect fuel tank and filler. Check their external + + + + 

condition and tightness. 
2.7.03 Drain and check fuel sediment. + + + + 

2.7.04 Check drain system cleanliness. + + + + 

2.7.05 Blow the drain line with compressed air. - - + + 

2.7.06 Inspect fuel shut-otf and drain valves, check + + + + 
external condition and tightness. 

2.8 AIRCRAFT COCKPIT 

2.8.01 Clean cockpit from dust and dirt. + + + + 
2.8.02 Inspect cockpit inside surfaces. + + + + 

2.8.03 Inspect instrument subpanel. console casings. + + + + 
console. instrument panels. 

2.8.04 Inspect master control board. + + + + 

2.8.05 Inspect central cas ing. + + + + 
2.8.06 Inspect pilot seats mounting locations. + + + + 
2.8.07 Inspect pilot seats, check their external + + + + 

condition. 
2.8.08 In spect and service the mechanism of seat backs - + + + 

adjustment. 
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2.8.09 Inspect safety harness and their mountings. Check + + + + 
security of locks fixati on. 

2.8.10 Inspect cockpit floors. + + + + 

2.8.11 Inspect luggage hold. + + + + 

2.9 COCKPIT HEATINGNENTILATION 
SYSTEM 

2.9.0 1. Inspect cockpit heating/ventilation control panel. + + + + 
Check if shutters open readily. 

2.9.02 Inspect cockpit ventilation system air inlets, clean + + + + 
them of dust. 

2.9.03 Inspect venti lationlheat register hot air supply sleeve - + + + 
with engine cowls open. 

2.9.04 Check during engine run-up if hot and cold air is + + + + 
supplied to cockpit. 

2.10 EMERGENCY RECOVERY 
SYSTEM· 

2.10.01 Routine maintenance ofERS shall be done by the + + + + 
manufacturer in 36 months after parachute packing. 

Check maintenance period left. 
2.10.02 + + + + 

Inspect ERS within preflight preparation scope. 
2.10.03 + + + + 

Inspect suspension system cables, check their 
2.10.04 external condition. + + + + 

Inspect suspension system cable mounting units. 
2. 10.05 Check cables' external condition and if they are - - + + 

mounted securely. Lubricate suspension system 
cables . 
• If emergency parachute system is available 



2.11.03 Inspect electronic ignition units, igniter coils, spark + + + + 
plug high voltage wires, and negative tenninals. 

Engine Start System 

Inspect the starter. check its external condition. 
2.11.04 Make sure the wire is securely connected and fixed. + + + + 

Check external condition of: 
a) start relay; 

2.11.05 b) ignition button. + + + + 

Power-Supply System 

Inspect power-supply devices: 
- battery; 

2.11.06 - rectifier-regulator; + + + + 
capacitor; 

- automatic circuit breakers (ACB); 
switches. 

Inspect tenninal blocks behind the fl ight deck and in 
rear of the cockpit. Make sure the wire lugs are 

2.11.07 securely connected. - - - + 

Inspect the battery compartment. 

2.11.08 Check: electric harness condition everywhere on the + + + + 
aircraft. 

2. 11.09 Inspect fuse panel. Make sure the fuse ratings - - - + 
comply with specification. 

2.11.10 Check the battery and alternator are connected to the - + + + 
onboard electric circuitry. 

2.1 !.I I + + + + 
Fuel System Electric Equipment 

Inspect fuel pump. Make sure it is clean, secure Iv 
fixed, and the body is sealed. 

2.11.12 + + + + 
Check the fuel pump operation. 

2.11. 13 + + + + 
Alarm System 

Inspect all alarm displays. check their external 
cond ition and if they are securely fixed. 

2.11.14 + + + + 

I. 2. 3. 4. 5. 6. 



2.11.15 Check ALTERNATOR FAILURE and ENGrNE + + + + 

PARAMETERS alann operation; 

2.12 rNSTRUMENT AL EQUIPMENT 

Pressure Instruments 

2.12.01 Inspect PVD-6 pitot probe. Check its external + + + + 

condition. Make sure it is securely fixed and inlet 
and drainage openings are clean. 

2.12.02 Inspect pressure instrument supply lines. Check + + + + 

external condition and labeling. 

2.12.03 Inspect water traps, remove dust and condensate. + + + + 

2.12.04 Blow the pressure instrument supply lines with - - + + 

pressurized air. 
2.12.05 Inspect following pressure instruments: + + + + 

- YD·lO altimeter; 
- US-350 speedometer; 
_ VR-IO climbing-speed indicator. 

2.12.06 Check altimeter error at a test point corresponding to + + + + 

barometric pressure at time of checkup_ 

2.12.07 Check pressure instrument supply lines for leaks. + + + + 
Check pressure instruments operation. 

Engine Ooeration Monitoring Instruments CEOMD 

2.12.08 Inspect EOMI sensors. + + + + 
Inspect FLY dat integrated data instrument. Check its 
internal condition. + + + + 

2.12.09 Disconnect FLYdat connector. Inspect and clean the 
contacts with alcohol. - - + + 

I. 2. 3. 4. 5. 6. 



Flight Control and Navigation Equipment 

2.12.10 Inspect the compass and sl ip indicator. Check + + + + 
external condition. 

2. 12.11 Compass checkup: - - + + 
• check compass adjustment date; 
• check compass lag error. 

Fuel Level Gauge 

2.12.12 Inspect fuel level gauge sensor and its wiring. + + + + 

2.12.13 Inspect fuel level gauge indicator. + + + + 
2.12.14 Disconnect the connector from indicator and sensor. - - + + 

Clean the contacts with alcohol. Reconnect the 
connector. 

2.1 2.15 Check fuel level gauge operation. + + + + 

2.13 RADIO EQUIPMENT 

2.13.01 Inspect radio station. Check if it is mounted + + + + 
securely. 

2.13.02 Inspect the flight intercom. + + + + 

2.13.03 Inspect the antenna. Check its external condition. + + + + 

2.13.04 Perfonn the pilot headsets maintenance. - + + + 

2.13.05 Inspect the antenna cable. Check the external - + + + 
condition and if securely fixed. 

2.13.06 Inspect and clean the contacts of radio station and - - - + 
intercom plug-and-jack connectors. 

2.13.07 Check radio station and headsets operation. + + + + 

2.13.08 Remove the radio station and send to a metrological - - + + 
laboratory for checkup. 

2.14 FINAL PROCEDURES 

2. 14.01 Insta ll on the aircraft all equipment demounted in + + + + 
the course of maintenance. 

2.14.02 Inspect the aircraft. Make sure aU demounted + + + + 
equipment has been reinstalled and all locks are as 
assigned. 

I. 2. 3. 4. 5. 6. 

2. 14.03 Check if all tools, instruments, accessories, service + + + + 
1 plugs, and consumables are in place. Make sure no 



fore ign objects are left in aircraft and engine. 

Install engine cowls, centerwing fairings, close all 
2.14.04 access doors. + + + + 

Perform engine run·up as per reduced procedure. 
2.14.05 + + + + 

Fill out aircraft log-book and technical 
2.14.06 documentation. + + + + 

Line maintenance is a system of preparation procedures, visual inspections, and checkups performed 
between periodic maintenance procedures to make sure the aircraft is technically sound and ready to 
operate. This is major aircraft flight preparation maintenance type and includes: 

preflight maintenance; 
turnaround maintenance; 
postflight maintenance. 

2.15 AIRCRAFT LINE MAINTENANCE 

2.15.1 PREFLIGHT MAINTENANCE 

Preflight maintenance is to be conducted immediately before the first flight of the day and reflects 
the tasks set for that day. It includes: 

engine and propeller preflight inspection; 
aircraft preflight inspection; 
aircraft engine, equipment, and systems operational capability checkup; 
troubleshooting of detected malfunction; 
checkup offuel and lubricants to ensure sufficient levels for given flight mission, and fill up if 
necessary; 
aircraft flight readiness verification. 

Preliminary procedures: 

I. Make sure automatic circuit breakers and air intake are in "off" position. 
2. Uncover aircraft, engine, propeller blades, and airspeed head. 
3. Disconnect tiedown riggings from the outer wings and NLG. 
4. Remove control surface locks and air inlet covers. 
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1. Inspect propeller, air intake. 
2. Inspect nose landing gear leg. 
3. Inspect windscreen, front hatch and 

headlights. 
4. lnspectthe door and cowls. 
5. Inspect landing gear leg and cockpit board. 
6. Inspect wing bracing strut. 
7. Check airspeed head. 
8. Inspect outer wing panel and aircraft 

lights. 
9. Inspect aileron and actuating rod. 
10. Inspect the flap. 
11. Inspect windows, center·wing fa irings, and 

flap contro!. 
12. Inspect bottom hatch and radio antenna. 
13. Inspect upper beam and rudder control 

cable. 

, 
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14. Inspect fin and rudder. 
15. Inspect stabilizer. 
16. Inspect elevator and control rod. 
17. Inspect fin and rudder. 
18. Inspect upper beam and rudder control 

cable. 
19. Inspect windows, center·wing fa irings, 

filler and flap control. 
20. Inspect the flap. 
21 . Inspect aileron and control rod. 
22. Inspect outcr wing pane l and aircraft 

lights. 
23. Inspect wing strut. 
24. Inspect landing gear leg and cockpit board. 
25. Inspect the door and cowls. 
26. Inspect cockpit from the inside. 

Aircraft Walk·Around. 

2.1S.L1 Preflight Engine Inspection 

Preflight engine inspection should be performed in compliance with Rotax·9 J 2ULS Operations 
Manual. 

2.15.1.2 Aircrafi Preflight Inspection 

API is conducted in accordance with walk-a round sequence. 
J. Inspect propeller. 



2. Inspect NGL. Inspect external condition, wheels and fork securing nuts' torque, and threaded 
connection locks. Check external condition and fairing mounting. Check tire pressure visually. 

3. Inspect wind screen, make sure that there are no damages and that glass is clean. Make sure the 
forward hatch of the cockpit is locked securely. 

4. Inspect engine cowls, make sure that they are locked securely and that there is no fue l leak 
signs. Inspect left door, check external condition of hitch assemblies, condition and cleanness of 
glass. 

5. Inspect cockpit side waH, lower fai ring of center-section, and left gear leg. Check external 
condition, wheel mounting nut's torque and locking, and threaded connection locks. Check 
fairing external condition and mounting. Check tire pressure. Make sure that gear leg and left 
strut are fixed securely to fuselage. Check external condition of pressure instruments supply 
pipelines at the strut to cockpit transition area. 

6. Inspect the left strut of the wing and check its external condition. 
7. Inspect the strut to left hand wing mounting unit, check if threaded connection locks are secure. 

Check external condition and mounting security of airspeed head and pressure instruments 
supply pipelines. 

8. Inspect left hand wing, make sure it is not damaged and all surfaces are clean. 
9. Inspect left aileron. Check aileron and its mounting external condition, mounting of control rod, 

and threaded connection locks. 
10. Inspect flap. Check flap and its mounting external condition, and threaded connection locks. 
11. Inspect flap control assembly. Make sure all rods and levers are well secured and all threaded 

connections properly locked. Check the cockpit's external condition and make sure the windows 
are clean. 

12. Inspect the cockpit's lower surface, make sure there is no fuel leakage signs. Check if bottom 
hatch is closed securely. Inspect radio station anteMa. 

13. Inspect upper beam. Make sure that there are no damages present. Inspect rudder control cable, 
check its external condition, security of sealing into the tip, and threaded connection locks. 

14. Check if rudder control cable is fixed securely. Inspect the left side of the fin and rudder. Make 
sure the mounting is secure. 
Inspect the stabilizer front and rear mounting units . 

15. Inspect stabilizer, check its external condition, make sure the surfaces are clean, mountings are 
secure, and threaded connections are properly locked. 

16. Inspect elevator. Check its external condition, if all surfaces are clean, and jf mountings are 
secure. Inspect elevator control rod, check its external condition, whether it is securely mounted 
to the elevator. Make sure threaded connections are properly locked. 

17. Check if rudder control cable is fixed securely. Inspect the lift side of the fin and rudder. Make 
sure the mounting is secure and threaded connections are reliably locked. Inspect the stabilizer's 
front mounting unit. 

18. Inspect upper beam, make sure there is no damage. Inspect rudder control cable, check its 
tension by hand, its external condition, and if it is securely sealed into the tip. Check threaded 
connection locks. 

19. Inspect flap control assembly. Make sure all rods and levers are securely connected, and 
threaded connections are properly locked. Inspect ex.temal condition and cleanness of cockpit 
windowing. Inspect the filler well. make sure there is no fuel leak signs and that the cap is 
tightly closed and locked. 

20. Inspect the right flap. Inspect the flap and its mountings external condition. Make sure all 
threaded connections are reliably locked. 

21. Inspect the right aileron. Check aileron and its mountings external condition, and if the rod is 
connected securely. Make sure all screw mountings are properly locked. 

22. Inspect the right hand wing. Make sure there is no damage present and all surfaces are clean . 
23. Inspect the strut to right hand wing mounting. Make sure all screw mounti ngs are properly 

locked. 
24. Inspect the cockpit's side,lower fairing, center wing section 's lower fairing, and right gear leg. 

Check external cond ition, the wheel mounting nut torque and lock, and if all threaded 



connections are securely locked. Check the fairing 's external condition and mounting. Visually 
check tire pressure. Make sure the gear leg and left strut are securely mounted to the fuselage. 

25. Inspect engine cowling, make sure they are securely locked, and there are no fuel leak signs. 
Inspect the right door, check the hitch mountings external condition as well as windowing 
condition and cleanness. 

26. Inspect the cockpit from inside. 

2.15.1.3 Boarding the Cockpit 

I. Remove all foreign objects from the pockets and clean the footwear. 
2. Smooth out safety belts. 
3. Holding the upper edge of the door opening by hand set the lett foot (if boarding the right seat) 

or the right foot (if boarding the left seat) on the cockpit floor behind the control lever. 
4. Sit down into the pilot seat. 

2.15.1.4 Door Lock Checkup 

I. Close the right door and lock it by pulling the handle. Make sure the lock works smoothly and 
easily. 

2. Secure the lock by retainer by pressing it down to the stop. Push the lock handle and make sure 
it doesn't move. 

3. Pull out the retainer. Open the door Jock, and open the door. Make sure the shock strut holds it 
in opened position. If the shock strut does not provide sufficient support it should be unmounted 
and repaired (refilled) or replaced. 

2.15.1.5 Preflight Cockpit Inspection 

1. Inspect the flight decks, dashboards, and main control panel. Make sure all instruments, radio 
station, switches, and automatic circuit breakers are securely mounted. 

2. Inspect cockpit ventilationlheating board, make sure ventilationlheating shutters open easily. 
3. Inspect central control panel. 
4. Inspect control pedals and pedal adjustment mechanism. 
S. Inspect aircraft control knobs. 
6. Inspect aileron/flap rod actuators on the pylon, make sure quick release locks work properly. 
7. Inspect flap control handle, flap position retention assembly. 
8. Inspec.t central pylon, check its external condition. 
9. Inspect the battery and check ifit is securely mounted. Check if battery cables are reliably 

connected. 
10. Check the fuel pump body's external condition and leak integrity. 
11. Inspect the fuel filter, make sure it is clean. 
12. Inspect fuel quantity gage. make sure the electric wires are reliably connected. 
13. Inspec pi lot seats, check safety harness and backrest position lock mechanism condition. 

2.15.1.6 Preflight Steering System Checkup 

A. Aircraft Steering System Operation Checkup 

I. Move the control stick (CS) alternatively left-right and forward-backwards . Make sure CS moves 
smoothly without any drag. 



2. Lift the front gear leg so that it does not prevent footplate operation, press alternatively left and ri ght 
control pedals. Make sure the footplates move smoothly without any drag. 
3. Check the deflection of the aircraft' s steering surfaces. It must comply with fo llowing Table: 

Right foot pedal: forward Rudder, front wheel to the right 

backward Rudder, front wheel to the left 
Control Stick: Dull Elevator up 

push Elevator down 
Control Stick: to the right Right aileron up 

Left aileron down 

to the left Left aileron up 
Right aileron down 

4. Tum the right pilot's pedal pos ition adjustment knob counterclockwise and, pressing the pedals. 
make sure they move without seizure. 
S. Release the right pilot's pedal position adjustment knob and make sure the pedals are securely fixed 
in the position chosen. 
6. Turn the left. pilot's pedal position adjustment knob clockwise and check pedal adjustment similarly. 
7. Press the key of flap control handle retainer and move it up and down. Make sure the handle moves 
without seizure. 
8. Position the flaps alternatively into take-off and landing position. Make sure the flaps detent 
securely. 
9. Undeflect the flaps and make sure they detent securely. 
10. Rotate the CS in.flight unloading wheel forward and backward, and make sure the CS moves 
forward and backward. 

B. Wheel Braking System Control Checkup 

I. Push the corirOl handle by approximately 213 of the range. 
2. Try rotate the wheels by hand. make sure the wheel does not rotate and braking pads completely 
press against the drums. Adjust if necessary. 
3. Position the control handle in neutral. Check if the wheels rotate freely and braking pads completely 
r¢lease the drums. 
4. The pilot should chec.;c the braking system operation when leading the aircraft out. 

2.15.1.7 Cockpit Ventilation and Heating Chec/cup 

I. The check is perfonned during the engine run-up. 
2. Altemativelyopen the cold and hot air inlet shutters. 
3. Make sure the air is supplied to the cockpit. 

2.15.1.8 Pilot Stat Backrest Adjustment Gear Chec/cup 

1. Press the bacia-est adjustment button of the right pilot seat. 
2. Make sure the seat backrest tilt back and forth without seizure. 
3. Release the push-button and make sure the seat backrest is securely locked in the selected position. 
4. Check the left pilot seat backrest adjustment gear in the same way. 

2.15.1.9 Safety Harness Checkup 

I. Alternatively engage the safety harness buckle into the lock on the left and ri ght pilot seats. 
2. Pull the be lt to make sure the buckle is securely locked. 
3. Press the button and make sure the bell buckle can be easily disengaged from the lock. 



2.15.1.10 Fuel System Electrical Equipment Checkup 

I. Tum on the "BATTERY" CB. 
2. Tum on the "PUMP" CB. 
3. Aurally and visually make sure the pump is running. 
4. Tum off "Bauery" and "Pump" circuit breakers. 

2.15.1.11 Alarm System Checkup 

The alarm system is checked during the engine start-up and run-up. 
I. Tumonthe"BATTERY"CB. 
2. Switch on the "GENERATOR" CB. The red "GENERA TOR" alarm display shall light up. 
3. Start the engine. 
4. Make sure the red "GENERATOR" alann indicator goes off. The illuminated display with the 

engine running shows there is a malfunction in the power supply system. The display can iJiuminate 
when the engine crankshaft speed is below 1400 rpm. 

5. The "FLY <fat" display shall momentary light up and go out 40 seconds after the engine start-up upon 
execution of the utility program of "FLYdat" integrated engine parameters monitor. Illuminated 
"FLYdat" display with the engine running shows that one of the control led engine parameters limit 
value is exceeded. . 

2.15.1.12 Pressurization and Functional Checkups of Pressure Instruments and Airspeed Head 

The airspeed head pressure check and pressure instrument power supply check, and pressure 
instruments functional check are performed with KPU-3 checkout device 

1. Connect the KPU-3 heads to the airspeed head to check "dynamic" and "stati c" conditions. 

WARNING: The dynamic check head shall be cOMected only with the rubber sleeve removed to avoid 
the airspeed indicator damage due to differential pressure. 

2. Connect the rubber sleeve from the KPU-3 outlet to the head nipple to check the Udynamic" 
condition. 

3. Make sure the second rubber sleeve ofKPU·3 is connected to nipple "0" of the airspeed indicator 
installed on the KPU-3. and "Pressure"-ttVacuumtt switch is in the "Pressure" position. 

4. Close the pressure feed and pressure relief valve on the KPU-3. 
5. Rotate the knob 5-6 turns to create pressure in the KPU-3. 
6. Gradually open the pressure feed valve. Close the pressure feed valve when 250 k.mIh (155.28 mph) 

is reached on the KPU-3 air speed indicator. 

WARNING: Do not exceed the speed value of250 kmIh (155.28 mph) to avoid the instrument 
damage. 

7. Compare the ai rcraft and KPU-3 airspeed indicator readings to check the aircraft airspeed indicator 
accuracy. The difference between readings should not exceed 5 km1h (3. 1] mph). 

8. Check the tightness of the pressure instrument full pressure feed system by keeping it under pressure 
for I minute. The pressure drop on the airspeed indicator shall not be allowed. 

9. Open the pressure relief valve and rel ieve the pressure down to 0 reading on the airspeed indicator, 
then close the pressure relief valve. 

10. Connect the rubber sleeve from the KPU-3 outlet to the head nipple to check the "static" condition. 
J J. Make sure the second rubber sleeve ofKPU-3 is connected to nipple "e" of the airspeed indicator 

installed on the KPU-3. and "Pressure"-"Vacuum" switch is in the "Vacuum" posi tion. 
12. Close the KPU-3 pressure feed va lve. 
13. Rotate the knob 8 ... 10 turns to create negative pressure in the KPU-3. 
14. Gradually open the pressure feed valve. Close the pressure feed valve when 250 kmlh (155.28 mph) 

is reached on the KPU-3 air speed indicator. 
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WARNING: I. When creating negative pressure in the system monitor the altitude-rate indicator 
readings. To avoid instrument damage the climb speed shall not exceed 10 mlsec (32.8 
fps). 

2. Do not exceed the speed value of250 kmIh (155.28 mph) to avoid the instrument 
damage. 

15. Compare the aircraft and KPU~3 airspeed indicator readings to check the aircraft airspeed indicator 
accuracy. The readings variance shall not exceed 5 kmIh (3 .11 mph). 

16. 16. Let the pressure instrument static pressure feed system stay under negative pressure for I 
minute to check its tightness. The negative pressure drop in the system shall not exceed 10 kmIh 
(6.22 mph) as per the airspeed indicator. 

17. Carefully open the pressure relief valve and relieve the negative pressure down to 0 reading on the 
airspeed indicator, then close the pressure reliefvalvc. 

WARNING: Monitor the altitude-rate indicator reading when the negative pressure is relieved from the 
system. To avoid instrument damage the descent speed shall not exceed 10 mlsec (32.8 fps). 

18. Remove the KPU~3 "dynamic" and "static" check heads from the airspeed head. 

19. Check the accuracy of the altimeter barometric pressure dial reading: 
a) Prior to the check, verify the atmospheric pressure value for the area (airfield, site, etc.) and 
reduce it to the aircraft parking location. 
b) Rotate the altimeter knob to set the altimeter hands to "0". 
c) Compare the atmospheric p~ssure readings of altimeter to the atmospheric pressure value 

reduced to the aircraft stand location. 
d) The reading variance shall not exceed ±I.5 Mmhg (± 0.002 bar) at the air temperature from 

+15 'C (59' F) to +25'C (77'F). and ± 2.0 Mmhg (%0.0027 bar) at all other air temperature values. 
20. Tap the instrument face glass with a finger to check the altitude-rate indicator reading accuracy at 
the "zero" mark. The error shall not exceed ± 0.5 mlsec (1.64 fps). Adjust with the knob if the error 
exceeds the allowable value. 

2.15.1.13 Functional Checkup o/the FLYdat Integrated Engi,", Control Unit 

I. Tum on "BATI'ERY" CB. 40 seconds after the FLYdat unit utility program execution is 
completed check the LCD display indications: 

the exhaust gas temperature. engine head and oil temperature displays shall show the ambient air 
temperature; 
the oil pressure and crankshaft rpm shall show "zeros", the oil pressure display may show " I If; 
the engine hours display shall show the digits corresponding to the engine operating time in 
hours; 

the "FLYdat' red alarm panel shall not light up 

2.15.1.14 Fuel Level Gauge and Fuel Load Checkup 

I. Tum on the "BAlTERY" CB. 
2. Check the fuel level gauge reading. It shall show the fuel load. The calibration table shall be used to 
identify the fuel load. 
3. In case the fuc:lload is above the emergency level the fuel emergency level indicator light should not 
flash . When the fuel load below the emergency level, the emergency level indicator light should flash. 
4. When fuelling the aircraft make sure the emergency fuel level indicator light goes out when the fuel 
level in the tank reaches 7 liters. 

2.15.1.15 Radio Equipment Check 



I. Tum on the "BAITER Y" CB. 
2. Switch on the radio station. 
3. Set the radio to the frequency of the departure airfield flight operations director or the flight control 

tower. 
4. Establish communication and check its quality. 

2.15.1.16 Aircraft Fuelling 

I. The ain:raft must be fuelled only with unleaded motor gasoline min. RON 95, EN 228 Super, EN 
228 Super plus, see sec. 6 Fuel system 
2. The aircraft must be fuelled with carefully filtered gasoline through a filler neck using a special
purpose filling system with a cleaner filter and water separator. 
In case the filling system is not available, the aircraft can be fuelled from the can using 2-3 filter layers 
to be installed on the filler neck. 

WARNING: 1. Never empty the gasoline to the bottom of the can since water and mechanical 
contaminants settle at the can bottom. 

3. Let the fuel settle for at least to minutes before filling from the can. 

4. In order to prevent the water in the gasoline purchased at a gas station from entering the system it is 
recommended prior to filling the aircraft to settle the gasoline in a special container with dump valve 
and to drain the residue. 
5. Within 10 minutes after each aircraft fueling drain the fuel sediment to check for water and foreign 
articles. 
6. The aircraft must not be fuelled under rainy, snowy conditions or in case of the high air dust content 

unless the measures to prevent the precipitation and dust ingress into the filler neck. 
7. AiKraft fuelling under lightning conditions is PROHIBITED. 
8. The following shall be PROHIDITED during the ain:rafl fueling and fuel draining: 

- engine start-up; 
- turn the "Battery" switch on and off; 
- perform assembly and disassembly works. 

9. Tightly close the filler neck cap after fuelling. 

2.15.1.17 Discharging Fuel and Checking Fuel Sediment Sample 

I. Open the drain cock access door on the cockpit floor. 
2. Place clear transparent fuel drain glass container under the valve and push and tum the drain 

valve handle. 
3. Drain 200-250 g (0.44-0.55 pounds) of fuel into the container and close the drain valve. 
4. Check the drained fuel sediment. It shall be free from mechanical contaminants and water. In 
case the fuel sediment test results are unsatisfactory repeat the operations specified in p.p. 2 and 3 
several times. In case the repeated fuel sediment test results are unsatisfactory drain the fuel from 
the tank, washout the tank and replace fuel. 

WARNING: Accidental fuel spills should be immediately removed. Any works on the engine and 
aircraft should be PROHIBITED until the spilled fuel is completely removed. 

2.15.1.18 Start-up and Run-up the Engine 

Engine start-up and run-up should be done as described in Rorox-912ULS Operations Manual. 

2.15.1 .19 Aircraft Flight Readiness Verification 

I. Report maintenance procedure completion to the person who supervises the ::tirr .... H fI ; ... I.. . _ _ _ .J : _ • •. 



2. Supervisor should verify the aircraft flight readiness as follows: 
check maintenance scope and quality; 
make sure all found malfunctions and fai lures have been fixed; 
check the fuell oil and lubricants load; 
check proper documentation fill-out. 

3. Make appropriate entries into the aircraft preflight preparation log (flight log). 

2.15.2 TURNAROUND MAINTENANCE 

Turnaround maintenance is conducted after each lead-in of the aircraft as initial maintenance during 
aircraft preparation for the next flight. It includes: 

engine and propeller inspection; 
aircraft inspection; 
fuel sediment test if refueling took place; 
fuel, oil, and coolant level checkup; 
found problems clearing; 
aircraft flight readiness verification 

Make sure BATTERY CD and IGNITION switches are in OFF position before any 
maiotenance work. 

2.15.3 POST-FliGHT MAINTENANCE 

The post-flight maintenance is perfonned at the end of the flight day after flights have been 
completed. The maintenance includes: 

engine and engine systems inspection; 
propeller inspection; 
aircraft fueling, fuel sediment testing; 
fuel, oil and coolant level checkup; 
found malfunctions elimination; 
cockpit clean-up; 
dust, dirt, snow removal from the aircraft surfaces; 

air-intakes capping, airspeed head covering; 
rudder and ailerons clamping; 
engine, propeller, and aircraft covering; 
aircraft tiedown. 

2.15.4 WINTER OPERATION SPECIFICS 

Perfonn the following actions before operating the aircraft in winter season: 
- remove any snow or ice from the aircraft surfaces; 
- deicing and desnowing should be done using wann air with timely removal of melt water; 
- install ski landing gear if necessary; 
- thoroughly cover the engine, fuselage, wing planes, and tail upon completion of the flights. 
It is PROHIBITED to issue the flight clearance if the aircraft is covered with ice andlor snow. 

2.15.5 WATER SURfACE TAKE-OFF OPERATION SPECIFICS 



Before flying the aircraft from water it is required to perform the maintenance of lifting devices and 
towing platfonn. Thoroughly inspect the aircraft and fl otation landing gear, remove any rust, restore 
paint coating, lubricate all the bolt mountings and control cables with TsIATIM-201 lube oil. 

Install flotation landing gear. 
After the flotation landing gear has been insta lled thoroughly check all bolt joints and adjust the water 
rudder. Using the wire line turnbuckles and stoppers of control cable cover adjust the water rudder so 
that it is in neutral position vmen the air rudder is in neutral position. 

During preflight maintenance inspect the flotation landing gear, check bolt joints, check for cracks 
in the body, and make sure there is no water inside the floats. 

Preflight and post-flight maintenance should be done ashore with the aircraft set on the towing 
platform. Choose flat waterside, the water reservoir should preferably have sandy bottom without rocks. 
The rocks can damage the floats. 

The airtraft should be stored ashore on the towing platform and tied down. Aircraft launching and 
lifting should be done only by using towing platform. 

Timely remove rust, restore paint coating of the aircraft, flotation landing gear and towing platform 
in the course of maintenance. 

Make sure the sand and water do not get to the filler necks during the aircraft fuelling by oil and 
lubricants. 

When the flights from the water surface are over, thoroughly inspect the aircraft ant its systems, 
change the lube oil in steering system, remove rust, and restore paint coating. 
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3. AIRCRAFT STRUCTURES 

3.1 FUSELAGE 
Aircraft FUSELAGE is load carrying structure shown in the 

UPPER BEAM is of cylinder shape. The beom structuro consists of the four riveted segments. 
Primary stnICtUR consists of eight frames. Materials used: D 16T aluminum alloy and 30HGSA steel. 
Engine bed mounting units are installed on the frame 1. Outer wing and safety pa!1IChute syst<m 
mOlDlting cables ore riveted to frames 2 and 3. Vertical and horizontal stabilizer5 are mounted on frames 
7 and 8. False keel is riveted from below to the tail section of the beam. 

LOWER BEAM isof box-like section. It is made of riveted together D16T a1uminmn alloy plates. 
Pilot seat cups and duct, sepanting the cockpit from the fuel tank, are riveted to the lower beom. 
Aircraft and engine control system mOlDlting units as well as gear and wing strut mOlD1ting lDlits are also 
installed on the lower beom. 

PYLON is made of riveted together D16T aluminum alloy plates and is of slant poraIlelepiped 
shape. Flap control assembly mountings ale installed on the Iiont panel of the pylon. Rur panel canies 
SPS mountings and battery support frame. Upper and lower beoms are anacbed to the pylon with bolts. 
Spring retainers of pilot seat backrests an: mounted on the pylon's right and left side panels. 

FORWARD STRUT is made of aluminum channel bar. Fairing and two strut mounting units "'" 
riveted to the channel bar. The fairing of semi -oval cross-sec::tiOD is made ofDl6T aluminum alloy plate. 
The strut is fixed by two bolts to upper and lower beoms. The elevator control rod runs inside the strut. 

ENGINE BED is designed to canythe ROTAX 912ULS engine and its systems. Engine bed lower 
section consists of riveted together ports made of 0 l6T aluminum alloy. It is a ducl through which the 
radiator cooling air is supplied. Atop the duct, closer to its front end, the upper section of the engine bed 
consisting of two side metal panels rigidly joined together is installed on rubber cushions. The panels 
have weighl saving apertures. Oil syst<m and engine cooling system lines run through the apertures in 
the panels. 

The oil tank casing designed to accommodate the oil tank and engine liquid cooling system radiator 
is installed in the = upper part of the engine bed. The casing is equipped with controlled shutters 10 
adjust the coolant temperatun:. Oil cooler casing designed to accommodate oil syst<m radiator is 
installed in the rear part of the engine bed. Controlled cowl shutters for oil temperature adjusttnenl are 
located ahove the casing. 

Closed 2-SEA T COCKPIT is drop-shaped. It is made of 3-layer composite material with plastic foam 
filling. The cockpit is made of: EZ-200 glass cloth, PS-4-40 plastic foam, ED-20 epoxy resin with 
PEPA bardeningcompound and dibutyl phthalate as a plastifier. 
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PILOT SEATS are mounted side by side in the cockpit . Backrests have adjustable tilt. fold forward, 
and can be easily removed. Backrest spring retainers are installed behind the seats on the central pylon 
side panels. The retainers are controlled by two press-buttons located on the lower beam between pilot 
seats. There are two doors of oval shape located on the right and left side afthe cockpit. 

COCKPIT DOORS are equipped with large convex oval casement-free windows which provide 
perfect field of view. The door open outwards upwards. 
Each door is locked by locking mechanism consisting of rods and levers which control the liner motion 
of two locking pins, front and rear ones. Locking pins move into rebates in cockpit doorways ensuring 
reliable locking of the doors. Locking assembly has two twist knobs, one of which is located on the 
outside aCthe door, and the other is built into the door casement from inside. Locking mechanism is 
retained in locked position from inside by a pin retainer. 

Casement free windshield is installed in the front ofdte cockpit. Two oval windows in cockpit rear 
section on the right and left side help to provide the best possible field of view. 
Fuselage maintenance intetva1s should be as specified in Airframe, Sec. 2, Paragraph 2.4; Cockpit, Sec. 
2, Paragraph 2.8, Cockpit Ventilation and Heating System. Sec. 2, Paragraph 2.9. 

3.1.1. Fuselage Maintenance 

A. External Condition Checkup. 

1. The aircraft can be equipped with special covers for all main aircraft's elements: propeller, engine, 
cockpit, wings, stabilizer, and keel. Never keep the aircraft uncovered during long idle periods and 
when in storage. It is recommended to use light color covers in summer to avoid composite parts 
overheating. 

2. Fuselage maintenance boils down to regular inspection and external condition checkup of upper 
and lower beams, central pylon, and front strut. Particular attention should be paid to possible 
damage and cracks, the condition of mounting units, bolt joints. paint coating, and corrosion 
presence. 

3. Impect the cockpit and centerwing fairing surfaces. Make sure they are clean, there is no skin 
damage and delamination. Cracks, delamination, and blistering in the skin are not allowed. In case 
of any defects of the composite skin make sure to contact the manufacturer of your aircraft. All 
damaged area repairs must be done only with manufacturer representative (dealer) present. Use car 
paint cosmetics to clean any dirt from the aircraft skin. 

4. Use only chamois, flannel, or cotton napkins to wipe the cockpit windows. DO NOT use organic 
solvents to clean the windows! 

5. Use special polishing liquids to remove small scratches from the windows. 
6. Window separation from the cockpit walls and butt joint seal failure ARE NOT ALLOWED. If 

found, such failures should be reported to the manufacturer. The repairs can be done only with 
manufacturer representative (dealer) present. 
Unauthorized repair is PROHIBITED! 

7. Occasional cracks with length not exceeding 10 mm in the glassing in the areas where securing 
bolts are installed are not regarded to be manufacturer's fault. lffound, tenninate a crack at the end 
with a hole I mm in diameter. 

8. Window silver-plating area should not take more than 25% of windshield surface area, and more 
than 35-40010 of side windows. 

B. Cockpit Doors Checkup 

I. Inspect cockpit doors. Inspect external condition of the door bodies and windows. Make sure they 
are clean. Skin cracks, delamination, and blistering are not allowed. Window separation from the 
cockpit walls and butt joint seal failure are not allowed. If found, such defects should be reported 
to the manufacturer. All damage repairs can be done only with manufacturer representative 
present. 

2. Inspect the door hinge fittings . Make sure there are no cracks and that doors are securely mounted. 
3. Open door in full and make Sure they are retained in open position by shock struts. If the door shuts 
down remove the shock strut and replace. 
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4. Close the door and lock it by pushing the lock knob. Make sure the knob moves with little force 
applied and reaches the end stop position. . . . . ' . . 
5. Insert lock retainer to end stop pos ition and make sure It IS retamed In retamed by the sprmg In 

recess and the lock does not open. . 
6. Lightly pull by the retainer to move it out, and open the door lock. Make sure the knob moves easily 
and without scuffing. 

C. Door Lock Inspection and Lubrication 

1. Remove decorative panel from the door body internal surface. 
2. Inspect lock's rods and levers. 
3. Apply TsIATIM-20 I grease to the lock's swivel joints and retainer pins. 
4. Check if the lock knob moves easily. 
5. Replace decorative panel. 

D. Door Dismounting and Mounting 

I. Remove the shock strut. 
2. Remove the splint from the mobile part of the door axis and push the mobile part aside. 
3. Remove both axis halves from the front and rear door mounting units. 
4. Dismount the door carefully. 
5. Mount the door in reverse order after applying the grease to the axis swivel and both axis halves. 

E. Cockpit External Condition Checkup 

I. Check the external condition and mounting security of the flight deck and instrument board cases, 
instrument boards and instrument panels, heating and ventilation panels, and central casing. The 
requirements to fiberglass panels' external condition are similar to that of any fiberglass parts. 
Instrument boards and panels should be securely mounted. The labeling should be clearly vis ible. 
2. Oleck the external condition and mounting security of the cockpit floors. Floors external condition 
should comply with requirements common for all fiberglass parts. 
3. Check external condition of cockpit lining. Glue down any unstuck areas. 
4. Inspect the luggage hold and rear portion of the cockpit. Check the external condition, remove any 
litter. 

F. Pilot Seats Inspection Adjustment. Demounting and Installation 

1. Remove the seat cushion from the left pilot seat cup, inspect it, repair upho lstery if necessary and glue 
down any tom off Velcro strips. 
2. Press the backrest adjustment key and remove the backrest mounting strip from central pylon's 
mounting unit. Make sure the backrest can be fo lded along the seat. 
3. Remove backrest rubber shock absorbers from the mounting unit hooks. Lift the backrest vertically 
up until its pins move out from the cup's mounting unit cutouts, and remove the backrest. 
4. Inspect the backrest. Check condition of pins, backrest mounting strip, and rubber shock absorbers. 
Replace damaged rubber. shock absorbers. Repair backrest upholstery if necessary. 
5. Inspect the left pilot's seat cup, make sure there are no cracks and deformations in primary structure 
and backrest mounting units. Velcro strips should be glued down to the cup to hold the seat cushions. 
Glue down tom off Velcro strips with glue. 
6. Inspect backrest mounting unit on central pylon. Check retainer condition. 
7. Inspect backrest adjustment key. Make sure keys and control cables are mounted securely, and there 
is no mechanism jam-up when the key is pressed. 
8. Apply TsIATIM-20 I grease to key pivot pins and backrest retainers. 
9. Hook up backrest rubber shock absorbers and insert the backrest pins in one of three cutouts in 
mounting units depending on the pilot'S height. 
10. Press the backrest adjustment key and install the backrest mounting strip onto the central pylon 's 
mounting unit. 
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11 . Adjust backrest tilt angle and release the key. Make sure the retainer is fully set into one of the holes 
in the strip. 
12.10stall the seat cushion in such a way that Velcro strips on the cushion match the ones on the seat 
cup. Check if the cushion is securely mounted. 
13. Sit down in a seat and, if necessary, adjust the backrest tilt angle. 
14. Check the right pilot seat in similar way. 

3.2 Wing 

Aircraft's WING is rectangular in shape in plan view and equipped with slot flaps and drooped 
ailerons. 

Wing's composite structure is a design feature. KOHCTpYKTHBHOH OCOOeHHOCThlO .RBn1leTClI 
cNewaHHIUI KOHCTpYKUWt Kpbfna. Each outer wing primary structure is made of metal and assembled 
with rivets. It consists of the spar and six. ribs. Primary structure elements are made ofD 16T aluminum 
alk>y with additional spar reinforcement by mending plates and angle bars of30HGSA steel. Wing skin 
is composite. It features 3-layer fiberglass structure with plastic foam filler. EZ-200 glass cloth, PS-4-40 
plastic foam, EO-20 epoxy resin with PEPA hardening compound and dibutyl phthalate as a plastifier 
are the materials the skin is made of. The skin is mounted to the wing's primary structure with epoxy 
glue and rivets. 

Flap mounting brackets are riveted to ribs 1,2, and 3, and aileron mounting brackets are riveted to 
ribs 4, 5, and 6. Aileron control assembly is located inside the outer wing. The pipe with a rear outer 
wing to upper beam mounting eye is installed in rear part of the outer wing between ribs I and 2. Front 
outer wing to upper beam mounting eye is installed on the spar and mounted with bolts. Outer wing 
mountings are made of30HGSA steel. The mounting bracket for the wing strut is riveted to the spar 
from below. Lower surface of each outer wing is equipped with five access doors. 

FLAPS are entirely made of composite material. Each flap has one spar made of composite 
material, and one rib glued in where the flap starts. The same materials as for wing skin are used in flap 
manufacture. Flap mounting bracket and control lever are mounted on the flap rib. Another two flap 
mounting brackets are mounted on its spar. 

WINO STRUTS are made of aluminum alloy. Each strut is a pipe oval in cross-section with strut 
mounting eyes riveted to it. The struts art covered with fiberglass fairings on the outside. Pressure 
instrument supply lines run inside the left strut. The lower and upper space between the fairing and the 
pipe is filled with sealing foam. 

Please refer to Airframe, Sec. 2, Paragraph 2.4, for wing maintenance intervals. 

3.2. 1 Wing MajoteDaace. 

1. Inspect outer wing surfaces and mounting un its. Check if skin is clean and solid. Check 
mounting units and bolt joints. Cracks, delamination, and blistering in the skin are not allowed . 
In case of any defects of the fiberglass skin make sure to contact the manufacturer (dea ler). All 
damaged area repairs must be done only if authorized by the manufacturer representative 
(dealer). Use only car paint cleaners to clean any dirt from the aircraft skin. 

2. Inspect external condition of wing struts, check mounting units, and bolt joints. Cracks, 
delamination, and blistering in the skin are not allowed. 

3. Inspect external condition of ailerons. Make sure the skin is clean and solid. Tears in the skin 
are not allowed. 

4. Inspect external condition of flaps. In case of cracks, delamination, and blistering in the skin 
make sure to contact the manufacturer of your aircraft. 

5. Check the control levers to flap mountings. Make sure there are no cracks and deformations . 
Check bolt joints. 

6. Inspect flap and aileron hinge fittings. Check bolt joints. Wash swivel joints with kerosene and 
apply TsIATIM-201 grease. 



WARNING! 

3.3 Empennage 

1 DO NOT heat wing skin above 70°C (158°F) using any heating devices. It is 
recommended to use covers of light color in summer to avoid excessive heating 
of composite elements of the structure. 
2. DO NOT place tools, parts, and assemblies on the wing and tail skin. 

Aircraft's EMPENNAGE is of classic design, cantilevered. 
STABILIZER is solid-metal riveted structure consisting of spar and 12 ribs. Stabilizer edges are 

made of composite material. 1hree elevator mounting units are installed on stabilizer terminal ribs and 
in the middle of the spar. Rear mounting unit is installed on the spar from below on the centerline. Front 
mounting unit is mounted between two central ribs. Stabilizer is mounted to upper beam by two 
threaded studs installed in the front mounting, and by one bolt to false keel bracket. 

ELEVATOR primary structure is made ofD 16T aluminum alloy, riveted. It consists of a spar and 
10 ribs. The skin is made of cloth soaked in NTs 551 varnish. Elevator has two mass-balance weights, 
three hinge fittings, and control lever. 

FIN is all·metal riveted structure consisting of a spar and six ribs. Upper edge of the fin is made of 
composite material. Upper and lower mounting units of the rudder as well as fin to lower beam rear 
mounting unit bracket are fixed to the spar. Front mounting units are riveted to ribs I and 2 at the front 
portion of the fm. The fin is secured to upper beam by four bolts. 

FALSE KEEL with tail protecting support is riveted to upper beam. Rear portion of false keel is 
covered by composite fairing. 

Please refer to Aircraft. Sec. 2, Paragraph 2.4. for empennage maintenance intervals. 

3.3.1 Empennage Maintenance 

1. Checkextemal condition of keel skin, make sure there is no damage present. Check fin's 
mounting units and bolt joints. 

2. Check rudder's external condition, make sure the skin is clean and not damaged. Ruptured skin 
is not allowed. 

3. Inspect rudder mounting units. Check bolt joints. Wash swivel joints with kerosene and apply 
TsIA TIM-201 grease to them. 

4. Check external condition of stabilizer skin. Make sure it is not damaged. Check: mounting units 
and bolt joints. Slack in mounting units is not allowed. Make sure to contact the manufacturer 
(dealer) ifslack is found. 

5 . . Check elevator's external condition. Make sure the skin is clean and not damaged. Ruptured 
skin is not allowed. Check iftlutter-preventive weights are well secured. 

6. Inspect elevator's hinge fittings. Check bolt joints. Wash swivel joints with kerosene and apply 
TsIATIM-201 grease to them. 

7. Inspect false keel and tail stopper. Check external condition, make sure there is no damage and 
composite edge trim is securely fixed. 

3.. Wheel LaDdiDg Devices 

Aircraft's LANDING GEAR has three wheels with front leg. Gear legs are nonretractable. 
lllACCI1 caMonm ~xkonecHoe c nepeJlHeA CTOHKOit CTOHkH waccH He y5HpalOTC$I B nonere. 
Dampening is provided by resilient properties of leg material. 

MAIN GEAR LEGS are made of composite material. The structure has 3-layer des ign made of 
plywood and fiberglass glued together. There is fork with shaft located in upper portion of the leg, 
Wheel mounting bracket is located in leg's lower portion. Leg mounting is perfonned as follows: fork's 
shaft is insened into upper mounting socket located on the lower beam, and additionally secured with 
one bolt to the lower mounting. 

FRONT GEAR LEG is made of30HGSA steel . It is shaped as cone frustum of big extension. 
Wheel mounting unit is installed in the front portion of the leg, and leg to lower beam mounting _ in its 



rear portion. To increase the wheel base the front leg is located on the lower beam centerline and 
protrudes beyond the cockp it' s clearance. The leg is secured to lower beam by fou r bolts. 

Wheels with tires of 350 mm in diameter are installed on the main gear legs. The front steering 
wheel is installed in steering fo rk and has tires of 300 mm in diameter. Steering fork has shaft and 
walking beam. The front wheel steering is controlled by pedals via cable. 

To improve the aircraft ' s aerodynamics, the wheels are covered with fairings made of composite 
material. 

Main wheels are equipped with drum type brakes with mechanical drive. Brakes are operated by 
control handle by moving it forward. To improve the aircraft' s steering maneuverabil ity, the BRAKE 
SYSTEM is equipped with differential brake operated by pedals. Differential brake control lever is 
connected to rudder control cable. When the aircraft makes a tum, the wheel going along the curve of 
smaller radius is slowed down. 

Please refer to Landing Gear and Wheel Brake System, Sec. 2, Paragraph 2.5, for wheel landing 
devices maintenance intervals. 

3.4.1 LANDING GEAR MAINTENANCE 

3.4.1.1 External Condition Checkup 

I. Inspect the legs, make sure they are not damaged. Check if gear legs are securely fixed to the 
fuselage. Check the mounting of wheel brackets. Cracks and delamination of composite material 
are not allowed. If found make sure to contact the manufacturer (dealer). 

2. Inspect wheel fairings. External condition requirements are similar to all parts made of 
composite material. Make sure to check if the locks are securely mounted on fairings. 

3. Inspect the wheels, make sure they are securely mounted. Make sure control cables are securely 
connected. Check tires condition. Deep cuts and wear are not allowed. Replace the tires with 
cuts deeper than the first cord layer and if the first cord layer has been worn off. 

3.4.1.2 Tire P ...... re Checkup 

I. Connect pressure gage or a pump equipped with pressure gage to the tire valve. 
2. Check the pressure gage reading. The pressure should be 2 kg/em' (28.4 PSI). 
J. Pump up the tire if the reading is below 2 kg/cm'(28.4 PSI). 

WARNING! Tire press~should NOT be above 2 kg/em'(28.4 PSI). 

3.4.13 Brake System Adjustmeot 

I. Install jacks under wing planes and raise the wheel off the ground. If no jacks available. set main 
legs on supports. Abut the supports against the wheel brackets. 

2. Put the control lever and pedals in neutral position. 
3. Check the wheels free rotation by rotating them manually. Ifrotation is hampered, decrease the 

cable tension by Bowden stoppers located in lower portion of gear leg. 
4. Push control lever by approximately V. of its travel. 
5. Rotate the wheels manually. Make sure the rotation is difficult meaning that braking pads press 

against the drums. Adjust cable tension by Bowden stoppers located in lower portion of gear leg 
if necessary. Check ifbrake torques are the same on the left and right wheels. 

6. Push the control lever by approximately 213 of its travel. 
7. Try to rotate the wheels manually. The wheels should not rotate meaning that braking pads 

entirely press against the drums. Adjust cable tension by Bowden stoppers located in lower 
portion of gear leg if necessary. 

8. Push the control lever as far as possible. Make sure it meets the end stop. Slack the cables if 
necessary. 

9. Put the control lever in neutral position. Rotating the wheels manually make sure they rotate 
freely. Repeat adjustment if rotation is hindered. 



10. If adjustment fa iled, increase or decrease cables tension by Bowden stoppers located in 
differential brake area. Repeat the adjustment procedure. 

I I. By alternatively pressing left and right pedals, and pulling the CS by 213 of its travel , check 
differential brake operation. Pressing the right pedal should slow down the right wheel, pressing 
the left pedal should slow down the left wheel. 

12. Rotate the wheels manually. The rotation should be difficult meaning that braking pads press 
against the drums. 

3.4.1.4 Differential Brake Adjustment 

1. Put the pedals in neutral position. 
2. Check the position of differential brake control lever on the left elevator control cable. 
3. Loosen the nut on differential brake control lever and move it along the cable into neutral 

position. Tighten the nut. 
4. Make checkup as described in paragraph 3.4.1 .3. Repeat the adjusnnent if necessary. 

3.4.1.5 Main Wheel Removal and Installation 

1. Remove the wheel fairing, disconnect the cable from the brake lever, and lift the wheel 
off the ground. 

2. Remove the locking pin and unscrew the wheel mounting nut. 
3. Carefully rocking, remove the wheel from shaft. 
4. Clean the shaft and apply some grease. Install the wheel in reverse order. 
S. Check and adjust the brakes after the installation (see paragraph 3.4.1.3). 

3.4.1.6 Front Wheel Removal and Installation 

1. Disconnect control cables and lift the wheel off the ground. 
2. Unlock and unscrew the wheel fork mounting nut. 
3. Remove the wheel together with fork and fairing. 
4. Remove wheel fairing. 
S. Remove the locking pin and unscrew the wheel mounting nut. 
6. Carefully rocking, remove the wheel from shaft. 
7. Clean the shaft with kerosene and apply TsIA TlM-20lgrease to it. Install the wheel in 

reverse order. 
8. Following instal lation, strain control cables and adjust the wheel's directional position 

with turnbuckles making sure it is set exact ly along the aircraft centerline. 

3.4.1.7 Braking Sboe Cbeckup 

1. Remove main wheel. 
2. Remove braking shoes control lever. 
3. remove rear cover and inspect braking shoes and braking drum. 
4. Shoes and drum should not have any damage. Broken springs are not allowed. 
S. Brake pad facing should be at least Imm higher than rivet heads. Otherwise replace the 

pads/bnking shoes. 

Flotation Landing Gear Routine Maintenance 

I. Before each flight: check flotat ion landing gear condition. check if bolt joints are secure, make 
sure there are no cracks in the float body and no water inside the floats. 

2. Routine maintenance should be done ashore after placing the aircraft on towing platform. Water 
reservoir bank should not be too steep. It is recommended that there are no rocks on the bottom as they 
can damage the noats. Routine maintenance on the water is allowed. 

3. Periodic maintenance should be done only when ashore. 
4. Periodic maintenance procedure: 



a) thoroughly inspect float bodies both from inside and outside; 
b) check water rudder operation and control cables condition; 
c) lubricate swivel joints and cables with TsIA TIM-201 grease; 
d) inspect float frame and towing device, remove any rust; 

3.5 Steering Structures 

AILERONS are of drooped type. They deflect downwards along with flaps during take-off and 
landing which increases the wing lift. Each ai leron has riveted aluminum frame with tubular spa~ an~ 
nine ribs, profiled edge trimming of fiberglass, and covered with skin made of5P9K.AT heat-shrlnkmg 
cloth soaked with NTs551 varnish. Three mounting brackets and aileron control lever are installed on 
spar. . . 

RUDDER has design similar to that of elevator. Primary structure consists of a spar With two hlDge 
fittings and six ribs. Walking beam is installed in rudder's lower ponion. 

Please refer to Airframe, Sec. 2, Paragraph 2.4, for steering structures maintenance intervals. 
See paragraphs 3.2.1 and 3.3.1 for steering structures maintenance procedure. 

4. ENGINE 

For maintenance description see manual supplied together the aircraft. 

S. CONTROL DEVICES 

5.1 AIRCRAFT CONTROL 

Aircraft control is dual with equal control possibilities from both the right and left pilot seats. Elevator 
and ailerons are controlled by control stick. 
Two control sticks are pivotally mounted on common mount which is a pipe pivotally mounted on two 
brackets and can rotate around off-center axle. In the middle part of the mount there is a gimbal joint of 
ailerons control longitudinal shaft. Lower ends of control stick are pivotally connected by a rod which 
rotates gimbal joint of ailerons control longitudinal shaft using a lever located in its medium part. Rear 
end of the shaft is secured on the off-center axle. Control wiring of elevator and ailerons is rigid and 
consists of hollow rods and bellcranks with hinges, brand UIC .. 6. Control stick movement to left 
and right results in shaft rotation that in its tum causes forward motion of ailerons control vertical rods. 
lllrough rods and bellcranks system motion of the venical rods is converted into ailerons up and down 
movement. 
Backand forward control stick movement results in forward motion of rods and bellcranks system 

attached to hinge joint on the control st ick mount and to elevator bracket that causes up and down 
elevator movement. Downward motion of the ailerons together with flaps or so called "droop" is made 
with mixer, controlled by flaps control handle. There is no any trimmer on the elevator. There is a 
special mechanism on control stick - control stick flight discharger, which is used for forces release 
from control stick on pitch axis. Using hard rod this discharger makes extra rotational torque for control 
stick mount which is directed to the side opposite to the rotational torque made by the elevator. 
Discharger is control by a wheel located on master control board. 
Rudder is controlled by PEDALS. Two blocks of the pedals are hinge jointed between by a rod through 
rotating sector of rudder control cable. 
The distance between pedals and pilots seats is adjusted by a special device which allows to adjust it 
depending on the pilots height. Rudder control cables are attached to the sector. The sector, rotation 
from forward and back pedals movement causes cables forward motion, which in its tum moves rudder 
left and right using bellcrank on the rudder. Nose gear wheel control cable is al so attached to th is 
sector. Full movement ofaircrift centrals and control surfaces is set fonh in the foll owing table: 



Control stick pitching movement, mm: 
Pulling from neutral 
Pushing from neutral 

Control stick banking movement from neutral, mm 
Pedals movement from neutral, mm 

Foot pedals, Forward 
Right pedal: Back 

Control stick: Pull 
Push 

Control stick: right 

left 

150 
130 
± I JO 
±60 

Rudder to the right 

Rudder to the left 
Elevator up 

Elevator down 
Right aileron u~ 

Left aileron down 
Left aileron up~ 

Right aileron down 

5.1.1 AIRCRAFT CONTROLS MAINTENANCE 

23°±}O 

23°±1° 
30o±Io 
20o±1 ° 
24°±1 ° 
14°±1 ° 
24°±1 ° 
14°±I ° 

1. The smooth operation of the aircraft control systems is ensured through regular monitoring of 
rods, brackets, rockers. cables and control gear condition. 

2. The clearance between adjacent moving parts of the aircraft control system shall be as minimum 
10 mm, the clearance between the control systems moving parts and fixed aircraft structural 
elements shall be minimum 5 mm. 

3. Adjustable rod end fittings shall be securely locked, and the shanks of the fitting threaded parts 
shall overlap with the check ports of the rod sleeves. 

4. The bearings press-fitted into the control rockers shall ensure free movement of the rods. 
5. All bearing connections shall be lubricated. Lubrication shall be perfonned during all types of 

maintenance recommended in Flight and maintenance manual, and as required. 
6. When replacing lubrication, thoroughly wash out all old lubricants with kerosene, benzene 8-70 

or similar liquids and dry. 
7. The rod end finings shall be connected to the anns and rockers with bolts and pin-locked nuts. 

Self-locking nut use shall be PROHIBITED. 
8. Adjustable tips and bolt joints shall be marked by red paint. 
9. The foot-pedals and column movement shall be seizure-free. 
10. Check the control wires conditions during maintenance. The cables shall be free from bend

caused deformation, dents, broken strands and threads, chafing and corrosion. The cable must 
be replaced if such damages are found . 

I I. Use only clean cotton cloth to remove dirt and old lubrication from the control cables. When the 
dirt is removed wipe the cables with a cloth soaked in NK.-50 lubricant or 50% solution of 
CIA TIM-201 lubricant and gasoline. 

12. Shine is a visible sign of the cable chafing. In case the areas of dubious strain hardening or 
chafing are found slack the cable and bend this section. The damaged parts will fail and the wire 
must be replaced. 

13. Corroded cables shall be wiped with rags until the rust is removed, replace cable if rust removal 
is impossible. Use of sand paper to remove corrosion is PROHIBITED. 

14. Check cables condition in eye terminals and in the places of cables seal ing into metal tips, as 
well as eye terminals condition, turnbuckles locking security and condition of the locking. 

15. Threaded part of turnbuckles eye lugs should be screwed in to cylindrical part of the turnbuckle 
on 10 mm minimum. Eye lugs shall be locked by locking wire KO-<>,g. Threaded part of the eye 
lugs and cylindrical part of the tumbuckle shall he marked by red paint. 

16. Check the wire tension with a strain gauge. The tension force shall be within 35 ... 40 kg) in 
summer and 25 ... 30 kg in winter. Use turnbuckles to adjust the tension. 

17. After all works performance lock threaded joints of tum buckles by locking wire KO - 0.8, make 
control marking by red painL 



5.1.1.1 Aircnft Control System Check 

1. When the foot-pedals and column are in the neutral position the control surfaces shall be in the 
neutral position as well, except for the rudder which should be ] 5 ... 25 mm moved right on the 
rear edge to compensate propeller reaction. 

2. Install angle gages on the ailerons, elevator and rudder. . 
l. Altermtively tilt the column and foot pedals to a full stop. Check the deflection angles of the 

aircraft control surfaces with angle gages. At the same time use the ruler to check the column 
and foot pedals deflection. . 

4. The following control surfaces deflection angles shall correspond to the full deflection of foot
pedals and column: 

Foot pedals forward rudder to the right 
Right pedal: backward rudder to the left 

COlltrol stick: pull elevator uo 
push rudder down 

Codrol stick: to the right ri ht aileron up 
left aileron down 

to the left left aileron UD 

right aileron down 

5. Full eontrols deflection shall correspond to the following ",bl.: 

Column pitch tnvel, mm. : 
pulled from the neutral position 
pushed from the neutral position 

Column bank tnvel from the neutral position, mm 
Foot pedal travel from the neutral position, mm 

5.1.1.2 Aircraft controls adjustment 

I. Controls adjustment is carried out: 
In cases of control devices replacement; 

150 
130 

± 110 
± 60 

23°± lo 

23°±1 ° 
30o±l o 
20o±l o 
24°±lo 
14°±lo 

24°± l o 
I4°±)O 

After wing panel. keel, stabilizer, control rods and control surfaces replacement; 
After wings and tail mounting and dismounting; 
During work operations foreseen in Maintenance program. 

2. Adjustment is made after control system check up. 
3. Rudder deflection angles adjustment is carried out through screwing in or out threaded tip of 

elevator fork or as required threaded tip of elevator rod eye lug close to manual post bracket. 
4. Set extreme positions of the elevators by supports on control stick mount. 
5. Ailerons angles are adjusted by adjustment of short vertical rocllength (close to centre section) 

via screwing in or out rod threaded tip. If required adjust cross tie rod attached to aileron. 
6. Set ailerons extreme positions using supports on the control stick mount. 
7. Rudder control check and adjustment is as follows : 

Set pedals into neutral; 
Check matching of neutral position for right and left control posts pedals; 
if required set rudder deflection to the right side by 15 ... 25 mm on the rear edge using 
turnbuckle; 



Check values of rudder full deflection angles, in doing so rudder in its extreme positions shall 
not touch elevator elements. adjust as required.; 
adjust by screwing in or out threaded tip of tum buckles eye lugs, in one turnbuckle tip is 
screwed in and in another one screwed out; 
check rudder control cables tension in accordance with methods set forth in the point.4.2.8. 
Tension should be within 35 ... 40 kG in summertime and 25 .. . 30 kG in winter, adjust the 
tension as required; 

Cables tension adjustment is carried out simultaneously with two turnbuckles to avoid rudder 
deflection angle change; 

check rudder deflection angle again after cables tension adjustment. 

5.1.1.3 Flaps deflection angles check up and adjustment 
1. Put angle gauge on the flaps. 
2. Alternatively tilt flaps control handle into take off and landing position. 
3. Check flaps deflection angles using angle gauge: 200±1 ° in take off position, 400±i ° in landing 

position. Adjust as required. 
4. Adjustment is made through vertical rod length adjustment via screwing in or out threaded tip of 

the rod fork, or if required by rod length adjusunent from control lever on flaps. 

5.2 Flaps control 

FLAPS CONTROL IS manual. Flaps are controlled by control handle located in the cockpit on the 
front w:lIl of pylon between pilot seats. There is a button on the flaps control handle, pressing this button 
results in mechanism lock release and the handle can be moved freely along guide plate. The plate has 
three seats corresponding to: 

position of retracted flaps; 
20° extended flaps; 
40° extended flaps. 

After the button release, lock mechanism using spring comes in to one of three seats, thus allowing 
secure fixation of the flap in the desired position. 
Flaps can be controlled both from the right and left pilot seats. Flaps are controlled by rods. 

5.3 Engine control. 

ENGINE is controlled by two engine control lever, carburetors preparators control lever and control 
cables in Bouden type braiding. Central throttle control lever and preparators control lever is located on 
master control board. Left engine control lever is located on the left side from left pilot seat and can be 
folded backwards along the seat. This lever is for convenient engine control from the left pilot seat. Both 
throttle control levers are mounted on one axle. Using control cables throttle control lever moves levers 
of carburetors throttle shutters. Preparators levers control is similar. 
Engine control lever position "pull to full stop" corresponds to idle mode of engine. Engine control 
lever position "push up to full stop" corresponds to the t.ke-<lff mode of the engine. 
Preparators lever position "pull to full stop" corresponds to tum on mode. Preparators lever position 

"push up to fu II stop" corresponds to tum off mode. 



6. FUEL SYSTEM 

Fuel system serves for required reserve of fuel placement on the airplane and continuous fue! sup~ly to 
engine in all modes of work and with all allowable aircraft evolutions. Unleaded motor gasolme mm. 
RON 95,EN 228 Super, EN 228 Super plus is used as a fuel , see maintenance manual ROTAX-91 2. 
sec.10.2.2, sec. 13 Fuel by FAAIDOT 

6.1 Fuel system design. 

Vent line 

Iktwn line 

Filler well 

Micron filter 

Fuel link 

Filter Mecl>..anica1 pump 

Ilwnp-

Fuel system includes: 
Fuel tank with filler well, dump cock and vent system; 
Fuel filter; 
Fuel fire cock; 
Electric fuel pump; 
Mechanical fuel pump with integrated filter; 
Fuel lines with fuel distribution unit; 
Fuel tank vent line. 

_._-_ ._ ._._.-: 
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FUEL TANK is located besides pilots seats and is separated from the cockpit by a special metal case. 60 
liters tank is made of aluminum alloy AMG-2M and is attached to the lower beam by two clamps. It has 
fil ler well, vent pipe, bleed connection, intake manifold, return pipe. In the upper part of the tank there 
is a hole for fuel gauge sensor mounting. 
Filler well of the tank is located on the right beard of the cockpit and is closed by a screwed down 
treaded lid. Vent pipe is located in the upper part of the fuel tank. It is connected with atmosphere via 
drain pipe system. Intake manifold has meshed fuel filter with filtering capacity 0,3 mm. Feed line is 
connected with intake manifold. 
DUMP COCK is installed under the cockpit and is connected with rubber tube with bleed connection of 
the fuel tank. 
FIRE COCK serves for fuel feed stop from the tank to the engine. It is located in the feed line of the fuel 
tank between pilots seats. 
FUEL FILTER AND ELECTRIC FUEL PUMP are installed in the fuel feed line. Thev are located on 
the back wall of the central pylon. fuel filter serves for fuel cleaning from dirt ~nd mechanical 
admixtures. Electric fuel pump creates pressure in the line in front of mechanical fuel pump. 
MECHANICAL FUEL PUMP PIERBURG 720 971 55 of diaphragm type is located on the engine gear 
box lid . It provides fuel supply to the engine carburetors. The pump establishes pressure about 0.15 . .. 
0.3 MPa in the carburetors feed line. 



, , 

FUEL UNES include feed and return lines. Feed line is made of metal pipes with internal diameter 6 
mm and rubber rubes with internal diameter 8 mm. Return line is made of metal tubes with 5 cm 
internal diameter and rubber sleeves with internal diameter 6 mm. Fuel lines are located upright up 
across back wall of the central pylon and than along upper beam to the engine bed where its connected 
v.;ith connector of the fuel hose of the engine. 
FUEL DISTRIBUTION UNIT is located in the feed line of the carburetors after mechanical fuel pump 
and serves for the fuel feed . It has four connectors. Fuel is supplied to the distribution unit through the 
first connector. The fuel is supplied to carburetors through second and third connectors. Orifice 
connection is connected with return line. 
VENT SYSTEM LINE is connected with vent pipe of the fuel tank. It is made from metal lubeS with 
internal diameter 8 mm. Vent line is located inside of the central pylon. It is made in the shape of 
vertical loop. radius 0,5 m to prevent fuel leaking from the tank during the aircraft evolutions. Outlet 
vent pipe is located under the cockpit. 

6.2 Fuel system operation. 

Fueling is accomplished through the fiJler well or the fuel tank. Fueling can be done through filling 
device or from jerry can. Fuel quantity in the fuel tank is measured by electrical fuel gauge. 
For fuel supply to the engine it is necessary to tum on electrical fuel pump which pumps down fuel from 
the tank through the fuel filter and reed it to mechanical fuel pump through reed line. Pressure about 
0.15 " . OJ mPa is established in the inlet of the pump, that provides its continuous operation in all 
modes of the engine operation an~ during all allowable aircrafts evolutions. 
During engine operation mechanical fuel pump feeds fuel to the fuel distribution unit. Through two 
connectors of the distribution unit the fuel is fed to carburetors. Through the orifice in return connector 
excesses of the fuel runs into to retum pipe and then is returned in to fuel tank. Orifice in fuel 
distribution unit allows to established OJ mPa pressure at the carburetors fuel supply pipes inlets .. 
The maintenance of the fuel system is accomplished in accordance with he Section 2. 



6.3 FUEL SYSTEM MAINTENANCE 

I. Inspect fuel tank. Make sure that its fastening is secure, fuel is not leaking and fuel and vent 
lines are attached securely. 

2. Inspect fuel lines. Make sure that there are no fuel leaks, and lines joints are securely. Rubbe r 
tubes must not be torn, cracked or chafed. Fuel lines must to not touch aircraft design elements. 

3. Check vent system cleanness. Blow it off with air under pressure O.S .. . I.O kG/cm2
• 

a) Remove rubber tube afthe vent line from the fuel tank. 
6) Blow vent line off from the fuel tank side with the air under pressure 0.5 ... 1.0 kG/cm2

. 

8) Connect vent line with the fuel tank. 
4. Check fuel filter cleanness. Replace the contaminated filter. 
5. In case if there is dirt in the fue l tank wash it with 2-3 times with 10 liters of pure gasoline. Fill 

tank with the gasoline and after rolling afthe aircraft, drain the gasoline. 
6. Avoid spilling gasol ine on the cockpit skin as in long time effect gasoline can dissolve plastic 

foam in the medium layer of three layers fiber glass skin. 
7. Check external condition, fastening security and air tightness of the fue l cock. 
8. Check external condition, fastening security and air tightness of the dump cock. 

7. PROPELLER 

Three blades propeller of fixed pitch VN 31-20 Donchak -SM. Propeller consists of the metal hub 
and three composite blades. Propeller hub is assembled and consists of two halves bolted together. 



The propeller is anached to the flange of gear un it output shaft with 6 bolts. 

7.1. MAIN TECHNICAL CHARACTERISTICS 

Parameter Value 

I. Type of propeller Ground variable pitch 
2. Direction of rotation (looking forward) Right-handed 
3. Number of blades 3 
4. Diameter, mm (inch) 1700 
5. Maximwn permissible rotation frequency. rpm 2700 
6. Propeller weight, kg (pounds) 3.59 
7. Propeller moment of inertia, kgxcml (pound x inchl) Not more than 6000 
8. Specified life, hour 300 
9. Operating life. including storage life, years 5 
10. Hub boh torque, kg x m (Ib1ft) 2.5+3 
11 . Recommended airscrew blade incidence for the engine 18 + 20 degrees for adjustment 

"ROTAX 912ULS" of airscrew blade incidence 

7.2 GEOMETRICAL PARAMETERS CONTROL 

Parameter description Allowable Actual 
value value 

I. Blade tip flapping. mm: 
- axial 3.0 
- radial I.5 

2. Static imbalance, g Xm 1.0 
3. Roughness of the blades setting angles with relative rad ius 

0.75, angular minutes. ± 15 

73. Standard equipment 

I. Blades ......................... ... 3 pieces. 
2. Hub ......................... ... .... I piece. 
3.Cover .. ... ..... ..... ........ .. ..... 3 pieces. 
4. Device for blades angles setting .. .... 1 piece. 

7.4. PROPELLER HUB 

Propeller hub is metal , it consists of two halves, front ant rear. On the rear half of the hub there is a 
centering hole, diameter 47 mm for installation on the flange shaft. On the front halfthere is a centering 



hole, diameter25,4 mm for the device of blades angle setting. Halves of the hub are bolted together with 
6 bolts with nuts. The tightening torque is 2.5 ... 3.0 kGx.m. 
Hub is bolted to the shaft flange with 6 bolts. 

7.5 PROPELLER BLADES 

Propeller blades are made from composite materials. They have scimitar shape, front edge is reinforced 
by splice plate. Blade shanks are put into hub and fixed in it due to friction force resulting from hub 
bolts tightening. 
The device for blades angles setting is used for the propeller assembling and for blades angle 
adjustment on the ground. This device has an adjusting scale in angle degrees within adjusted pitch of 
the propeller. Scale interval is 0.5°. 

7.6. STORAGE AND TRANSPORTATION 

I. It is allowed to transport propeller by any type of transportation. 
2. During transportation avoid mechanical damage ofthc blades and propellcr hub. 
3. Storage condition: ventilated room, temperature ±500 C, humidity not higher than 75%. 

7.7 PROPLEERASSEMBll..NG 

I. Inspect blades and both halves of the hub before assembling, make sure that there are no 
damages. Prepare cap screws. 

2. Put rear half of the hub on the mounting plate with centering hole down. Rear halfofthe hub has 
a centering hole, 47 mm diameter, the front half of the hub has centcring hole 25. 4 mm diameter. 

3. Put blades in to hub's sleeves in accordance with their respective numbers - blade # I into hub's 
slceve # I , etc. 

4. Install the front half of the hub so, that sleevcs numbers would match with blades numbers. Put 
cap screws and tighten thcm manually. 

5. Using devicc for angles setting, set angle of the blade # I on 20 degrees, and slightly tighten cap 
screws nuts. 

6. Repeat this procedure for setting angles of blades # 2 and 3 .. 
7. Tighten all nuts and the cap screws. Tightening torque should be within 2.5+3 kGxm. 
8. Using device for angle settings check the angles of blades. 

9. lfthe roughness of blades is more than ± 15 angular minutes, loosen nuts until gap 0.4+0.6 mm 
will appear between hub halves, and repeat steps 4,5,6,7. 

10. Install the assembled propeller on the engine shaft flange. 

7.8 PROPELLER INSTALLATION 

See Chapters 14.2.1 and 14.6. 

7.9 ENGINE PARAMETERS CHECK UP AFTER PROPELLER INSTALLATION 

I. Start the engine and make test run on the reduced program. 
2. In FLIGHT MODE on the ground check crankshaft rpm,. It must be within 5100 ... 5150 rpm. 
3. If crankshaft rpm exceeds limit of thi s range, adjust blades angle, for doing this dismount 

propeller cmd make the adjustment in accordance with steps 4,5,6,7. After that reinstall the 
propeller and check its parameters in TAKE OFF mode. 

NOTE: Moving the blades to a bigger pitches, Le. increase angle setting 
by 10 causes decrease of crankshaft rotation by approximately 100 rpm. Moving 



the blades to lower pitch, i.e . angle decrease by 10 results in crankshaft rotation 
increase by approximately 100 rpm. 

4. Final propeller adjustment is accomplished in accordance with crankshaft rotation which should 
not exceed maximum allowable value during the flight. 

7.10 RULES OF PROPELLER OPERATION 

I. Operational temperature range ±50o C. 
2. Do not allow foreign objects, including water jets on the propeller during engine operation .. 
3. Do notallow direct exhausts from the muffler to get on the propeller blades. After operation 

wipe propeller blades with soft and clean cotton cloth soaked in unleaded gasoline. We 
recomrnend to wash blades with car wash and wipe with clean cotton napkin. 

4. AfterlO hours of operation after installation of hub on the engine inspect thoroughly blades 
roots with hub disassembled. 

5. Inspectpropeller every 25 hours of operation. 
6. Designed resource is 300 hours or 5 years, including storage time. 
7. The maintenance interval of the propeller is carried out in compliance with Chapter 2, p.23 
Propeller. 

7.11 CHECK UP OF PROPELLER KNOCK 

Propeller knock is checked after propeller installation on the aircraft and after the running time in 
every 50 hours. Use dial indicator for check up. 

7.11.1. Check up of blades axialllapping. 

Install dial indicator on the blade tip as shown on the Fig. 1 
Rotate the propeller and record readings of dial indicator for each blade. The difference between 
the biggest and the lowest reading should not exceed 3 mm. 

7.11.2. Cbeck up of blades radialllapping. 

Install dial indicator on the blade tip in position 2 as shown on the Fig. I 
Rotate the propeller and record readings of dial indicator for each blade. The difference between 
the biggest and the lowest reading should not exceed 1.5 mm. 

7.11.3. Propeller static tbrust cbeck-up. 

I. Start the engine and warm it up. Stop the engine. 
2. Fix dynamometer with measuring limit not less than 250 kGs with one end to tie-down unit of 

the site, attach another end of dynamometer to tie-down cables of additional tie-down device, 
used for the aircraft tie-down during engine test run as it is shown on the Fig.2. 

3. Remove blocks from the wheels, check that all safety measures are observed, make sure that 
there are no any obstacles in front oCthe aircraft. start the engine. 

4. Set ECL to TAKE-OFF mode, release breaks, keep th is mode for at least 10 seconds. 
5. Record dynamometer readings and set ECl to IDLE. 
6. Repeat this check 3 more times to eliminate roughness of measurements. 
7. Calculate arithmetic mean value of propeller static thrust. 
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Fig.l Propeller blades flapPing check up. 
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Fig. 2 Propel/er Static thn,st check up. 
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8. FLIGHT OPERATION SYSTEMS 

The cockpit of the aircraft is equipped by ventilation and heating systems which allows to 
make flight more comfortable. 

COCKPIT VENTILLATION is provided by ram airthrough two air intakes, which are located on the 
sides of lower engine cowling. . 

COCKPIT HEATING is provided through hot air supply to the cockpit from the engme. 
HEATING AND VENTILLATION PANEL is located on the ceiling of the cockpit in its front part. It 

has four windows closed by shutters. Hot air is supplied to two front windows through s~cial.sleeve. 
Air for the cockpit ventilation is supplied to two back windows. Air supply to the cockpit and Its 
metering is provided through manual turning of the shutters. 
The maintenance interval of flight operation systems is carried out in compliance with chapter 2, p.2.9 
System of cockpit heating and ventilation. 

9. INSTRUMENTS AND AVIONICS 

9.1 INSTRUMENTATION ENGINEERING 

9.1.1 Flight and navigatioD equipment 

Flight and navigation equipment is intended for determination of aircraft altitude and for getting 
infonnation on the speed and height of the flight as well as on vertical speed during climbing and 
descent. Flight and navigation equipment includes: 

Speed indicator US-350. 
Altimeter VD-I OK. 
Climb indicator VR-I OM. 
Magnet compass KJ-13K 
Slip indicator. 

PRESSURE INSTRUMENTS: speed indicator US-350, altimeter VD-IOK and variometer VR-IOM 
are located at cockpit panel. Power supply for these instruments is coming from airspeed boom PVO-6 
located on the left wing panel. 
Airspeed boom PVD-6 is installed on the left wing panel on a 6 meters boom that allows to take it from 

disturbed flow area. The airspeed boom has two chambers - dynamic pressure chamber and static 
pressure chamber. Incoming air comes to the dynamic pressure chamber through the hole in the front 
part of airspeed boom. It stops in the chamber and in the form of overpressure through the feed line of 
the pressure instruments "Dynamics" is fed to barometric capsule of air speed indicator .. 
Air which density and in tum air pressure decreases with height increase is supplied to static pressure 
chamber through intake holes on the cylindrical part of airspeed boom. This pressure is supplied to the 
housings of all three pressure instruments through the "Static" feed line. In the lower part of dynamic 
pressure chamber there are drain openings to remove moisture from the chamber. 
Airspeed indicator US -350 serves for air speed measuring. In the housing of this device there is 

barometric capsule which is linked with the pointer cinematically. When the dynamic pressure is 
supplied to barometric capsule from the airspeed boom, the capsule expands and moves the pointer. To 
decrease roughness of readings from air density change static pressure is fed into this device. The range 
of speeds measuring is 0 .. . 350 km!hr. Allowable roughness of the readings is ±5 kmlhr. 

Two pointer altimeter VD-I0K work is based on the principle of barometric pressure change by aneroid 
capsule. There are two aneroid capsules installed in sealed case of this device, these capsules are 
cinematically linked with two pointers. If the pressure change in the case, capsules expand or retracts 
that results in pointers move. Altimeter has sliding scale of barometric pressure, fixed scale of altitude 
with two pointers and two sliding indexes. Barometric pressure scale has a range of 670 .. . 790 mm of 
mercury column with scale graduation value I mm of mercury column. The range of the readings is 0 
10000 m .. 



Sliding indexes of altimeter VO-l OK, located at the front side of the device ctose to altitude scale. These 
indexes continue barometric scale in terms of pressure decrease and express it in altitude meters. 
Indexes readings are expressed in the same way as pointers readings. One index shows altitude in 
meters, second index in kilometers. Due to these indexes VD-IOM altimeter can be used on high level 
aerodromes with atmosphere pressure less than 670 mm of mercury column 
In lower part of the housing there is a cog-rail for altimeter adjustment. Use of cog-rail for matching of 
barometrical pressure scale readings with actual atmosphere pressure is PROHlBITED. 
Allowable roughness of barometric pressure scale readings is ±1.5 mm of mercury column with air 
temperature +20 ± 5° e and ±l.O mm of mercury column in other temperature conditions. 
Variometer YR-lOM is used for vertical speed measurement. Inside of sealed case there is a barometric 
capsule which is connected with a pointer cinematically. The capsule communicates with internal cavity 
through the capillary. Static pressure is fed to variometer case, this pressure starts changing when the 
fl ight altitude is changing. Due to the capillary the pressure in barometric capsule changes with delay 
in comparison with the pressure in the device case. As a result the capsule expands and compresses 
during altitude change and the pointer is moving. The deformation of the capsule is getting higher and 
device readings bigger with altitude change speed increase. If the altitude is not changing any more the 
pressure in the capsule and in the case becomes equal and the pointer shows «0». 
Variometer has a cog-rail to adjust the roughness of pointing «0». Allowable roughness is ±0.5 mls. 
The range of the measurement is ::I:: I 0 mis. 
Feed lines of the pressure instruments are made from polyvinylchloride sleeves with 5 mm internal 

diameters and metal pipes with external diameter 5 mm . They have color and letters marking- blue 
circle and letter «0) for static pressure line and red circle and letter <<,ll» for dynamic pressure line. 
Each line has one water trap for condensate water collection. Water traps are located besides fuel tank .. 
SLIP INDICATOR is located on the instrument panel together with pressure instruments. Slip indicator 
is slightly bent glass tube ~aled in from the both ends and filled in with ligroin. Inside of this pipe there 
is a ball which moves right and left from the center during skidding. 

9.1.1.1 INSTRUMENTS MAINTENANCE 

A. Inspection of airspeed boom and pressure instruments supply system. 

1. Inspect airspeed boom PVD· 6m. Check external condition and fastening security. After flights 
tennination airspeed boom shall be dressed in protective cover. Airspeed boom damages, cracks, 
dents, rust. chrome chipping. Airspeed booms with such damages has to be replaced. 

2. Visually inspect intake dynamic hole and make sure that it is clean. Check the cleanness of the 
drain and static intake holes using locking wire KO·S. 

3. Inspect feed lines of pressure instruments. They should be flanged, not touching pipelines and 
aircraft design elements, should not have any chafing, leaks and cuts. They should have 
markings: 

Red circle or «11» letter on dynamical pressure pipelines; 
Blue circle or «e» letter on static pressure pipelines. 

Tips of the polyvinylchloride sleeves should be securely attached to the connectors ofthe 
devices, T -connectors and water traps, as well as to metal pipelines. 
Inspect water traps, check external condition, fastening security. Sleeves cracking is not allowed. If 
there is condensate take off water trap and remove condensate. 
4. Inspect pressure instruments, check external condition and fastening security. Mechanical 

damages are not allowed. 

B. Pressure instrumenrs inspection. 

I . Inspect altimeter, airspeed indicator, variometer, check external condition, and fastening 
security. 
2. Check availability of colored marking of the air speed indicator scale: 

White arch 90 kmIhr '" 130 kmIhr; 
Green arch 110 kmlhr + 210 kmlhr; 
Yellow arch 210 kmIhr .,. 240 kmIhr; 
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Red line 240 kmIhr; 
3. Check locking of altimeter and variometer cog·rails by red color. 

WARNING: It is prohibited to adapt altimeters scales readings. Altimeters with 
wrong locking sbould be removed and sent for check up. 

C. Working efficiency and pressure sealing of pressure instruments and airspeed boom. 

1. For work efficiency and pressure sealing of pressure instruments and airspeed boom see point 
3.1 .1 5 of this subsection. 

2. Remove devices and sent them to laboratory of the aviation company having license and 
certificates for these type of works to check roughness within the dates specified in operational 
regulations. 

D. Bleeding of pressure instruments feed lines by compressed air. 

I. Disconnect pressure instruments feed Jines from devices. airspeed boom and water traps 
connectors. 

7. Bleed lines from the side of devices and airspeed boom with compressed air under 2 .. .4 kG/em'. 
8. Connect pressure instrument feed lines with devices, airspeed boom and water traps. 
9. Check pressure sealing of pressure instruments and airspeed boom henniticity. 

WARNING: 1.Do not exceed 4 kG/em'. 
2. Pressure instruments and airspeed boom seal check up should be done 

every time after mounting and dismounting works in the system. 

9.1.2 Complex engine control unit «FLYdat». 

Complex engine parameters control unit is used for engine control. Liquid crystal display of the 
device shows 1 0 parameters of engine operation. It is possible to control 7 parameters at the same time. 
Parameters control panels are located in two rows - four panels in a row. 

Top row from left to right: 
- crankshaft rpm; 
- cyl inder 1 or 2 exhaust gases temperature; 
- cylinder head temperature; 
- oil temperature. 

Bottom row from left to right: 
- engine operating time; 
- cylinder 3 or 4 exhaust gases temperature; 
- arrow-pointer for the couple of controlled cylinders; 
- oil pressure. 

Cylinders exhaust gases temperature is controlled alternatively. With 10 seconds interval panel displays 
information on exhaust gases temperature for cylinders I and 3 and than 2 and 4. Arrow points the couple of 
controlled cyl inders, which temperature is displayed at the moment.. 
The device has integrated alann system which warns if one or more parameters exceeds allowable limi ts. Rec 
panel Engine parameters starts flashing ifone the controlled parameters exceeded limits, this parameter starts 
blinking. 

The device has the following functions: 
- engine parameters control; 
- engine operation hours recording; 
. alann for limits ex.ceeding; 
- warning of maintenance necessity; 
- technicahondition self-control; 
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- accumulation of information for two last hours of operation; 
- storing of maximum value for each parameter; 
- storing information on limits exceeded; 
- information transfer to PC. 

This device has the foHowing sensors: 
crankshaft rpm sensor - non-contact generator of electric impulses integrated into magneto
generator; 
cylinders exhaust gases temperature sensor - 4 thennocouples installed on exhaust pipes; 
oil temperature and cylinder head sensors - two thermo-resistors, one installed on the oil 
pump and another one on the head of the third cylinder; 
oil pressure sensor - membrane pressure sensor installed on the oil pump with variable 
resistor installed on the oil pump; 
engine operating hours sensor is engine coil which provides sensor operation only with turned 
on engine. 

9.1.3 Fuel gauge 

Fuel gauge is used for fuel reserve monitoring. The aircraft has automobile float fuel gauge. Fuel 
gauge indicator with LED signal ing about the minimum reserve of the fuel is located on the right 
instrument panel. 
Res istance transducer with minimum reserve LED is located in the upper part of the fuel tank. It can be 
accessed through. access door from the left side in the baggage section of the cockpit. Alann of 
minimwn fuel reserve works if ? liters offuel is left. 

9.1.3.1 Fuel gauge maintenance 

A. Fuel gauge check-up. 

1. Inspect fuel-gauge sensor. Check fastening security and wiring connections. 
2. Check fuel gauge indicator. Check security of the wiring connections. 
3. Tum Battery circuit breaker. 

4. Check fuel gauge readings. It must show fuel reserve in the fuel tank. To detennine fuel reserve 
use calibration table. 

5. If fuel reserve is more than emergency reserve alann lamp must not flash. If the fuel reserve is 
less the emergency reserve alarm lamp must flash. 

B. Fuel gauge calibration. 

J. 62 liters offuel (AI 95 gasoline) must be available for fuel gauge calibration. 
2. If there is fuel is the tank drain it completely .. 
3. Tum on Battery circuit breaker .. 
4. Fill tank with 2 liters offuel- non used reserve. 
S. Start filling tank with 1 liter each time until alarm LED will stop flashing. Record the 

quantity of the fuel filled in 
6. Fill su:h quantity of fuel so total reserve would be equal to 10 liters and record fuel 

gauge readings. Non used reserve is not included into total reserve. 
7. Fill remaining SO liters of the fuel into tank by 5 ·10 liters. every time record fuel gauge 

readings. 
8. Drain fuel from the fuel tank by 5-10 liters until alann LED will flash, every time record 

fuel gauge readings. 
9. After alann LED will flash, drain remaining fuel and record the readings. Subtract 2 liters 

(non used reserve) from the resulting figure and record the difference. 
10. Calculate emergency reserve of the fuel as arithmetic average of two measuring results and 

record it into calibration table. 
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11. Based on the results of the cal ibration make calibration chart and fill in calibration table. 
Calculate fuel gauge readings as arithmetic average of two measurements results (fill ing 
and draining of the fuel) .. 

12. Put calibration schedule on the right devices panel, and the put the copy of cal ibration 
table into the flight log book. or to the log book of flight prepare operations. 

9.2 RADIO EQUIPMENT 

Radio equipment is used to provide stable radio communication with control services on the ground and 
with other aircrafts. It includes: 

- fin band aviation radio station Ie A200; 
- aviation handsets - 2 pieces.; 
- Flight intcrcome; 
- talk button. 

Radio station works in 118 .. . 136 MGz. It allows to provide stable radio communication with all 
subscribers working in the frequency range. On the front panel oCthe station there is a tum on and 
volume adjustment handle «OFF. PULL TEST». Using tuning handle «PULL 25K.» select 1 mGz fold 
adjustment interval and 25 or 50 kGz. Two selected tuning frequencies are displayed on LCD. On the 
left side there is working frequency in the right window frequency prepared for work with the next 
subscriber. Radio station memory can store ten more frequencies by means of frequencies channels 
programming. Channels switching button CH is used for channels programming and their displaying. 
Use frequency switch button for changing frequency. 
Rad io station is installed on the left instruments panel. Radio station antenna is located at the ceiling of 

the cockpit in its back part and is directed down. Antenna spike goes outside of the cockpit 
Radio station panel is sho'NIl. on the Fig .. 69 Appendix 1. Scheme of electric connection of the station is 

shovm in the Appendix 2. 
A VIA nON HANDSETS consist of headsets and microphone. Handsets are connected with aircraft 
intercom, which serves for communication between cockpit crew and allows cockpit crew transmit on 
the air. For communication between cockpit crew no additional buttons pressing is required. Threshold 
of aircraft intercom turns off pilot headsets if there are no voice signals and tum it on when one of the 
pilots starts speaking. At the same time it provides more comfortable conditions of flight as headphones 
decreases noise from the working engine. Operation threshold depending on the voice volume is 
adjusted by adjustment handle on the front panel of intercom system. 

9.2.1 RADIO EQUIPMENT MAINTENANCE 

I. Once a year radio station must be sent for check into meteorological control laboratory. 
2.Aviation headsets and flight intercom system should be done together with radio stat ion, see 

point 3.1 .20 of this section .. 
3.1nspect radio station, flight intercom, talk button. Check external condition, fastening security. 
4.Inspect antenna. Check external condition, fastening security and cable connections. Mechanical 

damages of antenna are not allowed. 
S.lnspect antenna cable and electric wiring harness. They have to be flanged , must not touch 

pipelines and structure elements., must not have any breaks, damages and cuts of insulation 
layer. 

6. Remove dirt and dust from radio station. flight intercom system and aviation handsets. Wipe 
microphone and headsets covers with spirit. 

7. Wash jacks and pins of flight intercom system of aviation handsets. 

10. ELECRTIC SYSTEM 



Airborne system of 12 V DC supply is designed to provide engine and all systems of the aircraft with 
the power. Power system is two-wire type. It includes: 

I. AC Magneto-generator P12W250. 
2. Battery 12 V, capacity 24 Ax hour. 
3. Rectifier . 
4. Condensator 22000 MK<I>125 B. 
5. Circuit breakers 
6. Fuses. 
7. Switches and toggles. 

MAGNETO-GENERATOR PI2W250 is electrical device with rotor and staner installed on the 
engine. It includes: 

II}-poles generator; 
Generator flywheel with ten constant magnets; 
8 stator coils providing operation of power supply system; 

2 stator coils providing operation of ignition system, 
Magneto-generator also provides work of ignition system. 

Non-spi llable battery serves for engine start up and is used for emergency source of power if 
generator will fail. The battery is installed behind of the central pylon. 

RECTIFIER transforms AlC voltage of the generator into DC voltage and keeps it within 13,7 .. 14,3 
V. Maximum current rate is 28 A. Rectifier is attached to the front strut under instruments panels .. 

CIRCUIT BREAKERS, FUSES, SWITCHES AND TOGGLES serve for protection of the circuit 
from the short circuits and for connection of power sources to on-board power system. Fuses block is 
located on the left instruments panel, circuit breakers and switches are installed on the central panel. 

10.1 ENGINE START-UP SYSTEM 

Engine start-up system senes for crankshaft preparation to the rotations of sparking and 
conditions of fuel aDd air mixture ignition in the engine cylinders . . 
ELECTRIC STARTER has 0.6 kW power. It is installed on the generator housing using two M5 pins 

and a <Iamp_ 
Torque from the starter is transmitted through intermediate gear to freewheeling clutch installed on the 
engine crankshaft. 
Engine start-up system includes: starter relay, which turns on battery into electric starter and START 

button closing electric starter circuit during engine start up. 
Starter connection should be done in accordance with the scheme shown in the Appendix 2. 
Starter relay is not designed for long operation. Working cycle duration is not more than 4 minutes. 

Rated voltage in starter feed circuit 
Current, long term 
Current, short term (I sec.) 
Operational temperature 

10.2 FUEL SYSTEM ELECTRIC EQUIPMENT 

12 V. 
75A. 

300 A. 
- 40 ... +100· C. 

Electri c equipment of the fuel system includes electric fuel pump 996 730, installed in fuel line . It is 
used for fuel pressure in the inlet of mechanical fuel pump. 

10.3 ALARM SYSTEM 
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Two red alarm lamps are installed on the central pedestal "GENERA TOR" and "ENGINE 
PARAMETERS", GENERATOR signallarnp flashes in case of generator failed. EI'GfNE 
PARAMETERS signal lamp flashes ifone of eight controlled parameters exceeded allowable limits. 

10.4 ELECl'RIC EQUIPMENT MAINTENANCE 

A. Battery operation. 

1. Non-spillable battery «Sunligho> SP 12-26, capacity 26 A x hr, this battery does not require 
electrolyte level and density control. Remove dust and dirt from the battery surface. 

2. Check the battery monthly with a discharge tester, if the voltage is less than 12 V charge the 
battery. 

3. Inspect battery before installation, make sure that it is not cracked or damaged. 
4. Install banery and fix it with binding screw clamp. 
5. Connect wiring with the banery tenn inals in accordance with marking «+» and (N) and tighten 

nuts. Wiring lugs should not tum hand force is applied. 

E. Electrical Equipment Assemblies and Wiring Hamess Inspection and Check. 
I . Check the exterior and secure fastening ofmagnetoelectric generator, rectifier-regulator and 

starter relay. The wiring lugs connected to the terminals shall not turn when a hand force is 
applied. 

2. Check the exterior and secure fastening of the circuit breakers (CB) and switches. The wiring 
lugs connected to the terminals shall not tum when a hand force is applied. When replaced only 
the circuit breakers of the rating specified in the circuit diagram shall be used. 

3. Check the exterior and secure fastening of the fuse panel. The wiring lugs shall not be freely 
removable from the terminals. 

4. Remove the wiring lugs. It shall require light force. Wash the teoninals and lugs with alcohol. 
Fit the lugs onto the terminals. 

5. Check the fuse secure fastening and rating compliance. It is PROHIBITED to install the fuses, 
which do not comply with the nominal rating values specified in the fuse panel table and in the 
circuit diagram. 

6. Check the exterior and secure fastening of the terminal blocks. The wiring lugs connected to the 
tenninals shall not tum when a hand force is applied. 

7. Inspect the plug connectors. They shall be locked, swivel nuts and connector shanks shall not 
tum when the hand force is applied. 

8. Disengage the plug connectors Wash the connector sockets and plugs with alcohol . Engage and 
lock the plug connectors. 

9. Inspect the location of the "negative" wiring lugs connection to the frame. The wiring lugs shall 
not tum when a hand force is applied. In case oxide tint is found to show Jug oxidation or 
terminal overheat, unscrew the lock screw, remove the oxidation products, strip the wire lugs 
and the frame connection spots. 

10. Inspect the electrical harness across entire aircraft, check their exterior. The harness shall be 
securely flanged and shall not be in contact with piping and aircraft structural members, it shall 
be free from chafed, ruptured and cut insulation. 

II. When the power supply unit is connected to the mains and the "BA TfERY" CD is on it is 
PROHIBITED to verfom electric equipment maintenance, assembly and disassembly, and 
repair works, except for the specified checks. The power supply can be connected to the on
board power system for troubleshooting purposes, provided the electric and fire safety 
requirements are observed. 
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11. STRUCTURAL REPAlR 

11.1 REPAlR OF FffiER GLASS SKIN 

1 Mark repaired section on the part being repair with 20±5 mm allowance from the damage edge. 

2 Isolate surface which is not to be repaired by scotch tape and polythen film. 

3. Remove paint coating from the repaired section using sandpaper. 
4. Remove dust and degrease repaired section with a napkin soaked in rubber solvent. Repeat this 

procedure 2 times. With dry period 15-20 minutes. 
5. Apply putty or epoxy bonding with a filler on the damaged area. Apply several layers of putty , 

every layer not thicker than ] mm with level ing by a sand paper. 
6. Remove isolation. 

7. Level the surface thoroughly by a sand paper. Remove dust.. 

8. Restore paint coat. Polish repaired area with 3M «Perfect-IT -SH system to level area of paint coat 

restoring. 

11.2 Metal structure elements repair 
DuralumiD skiD repair. 
A. Cracks repair. 
I. Cut damaged area in the form of rectangle or circle 
2. CUf new skin with 200 mm more than damaged area. Clean and rivet on the damaged area. 
3. Degrease repaired area, prime and paint. . 
B. Dents and ehippings repair. 
1. Remove lacquer and paint coating around damaged area. 
2. Degrease and putty damage area. 
3. After putty drying clean with sand paper, prime and paint. . 
Duralumin structures repair. 
Any type of repairs (e.g. defonnation. cracks, etc.) of the power unit should be done only after the 
manufacturer(dealer) permission. 
The following actions are required for taking a decision by a manufacturer (dealer) 
OSend feed back form, see section 13.; 
OSend pictures to manufacturer with damaged place with the ruler attached to it. 

12. P AlNTING AND COATING 

12.1 PAINT AND LAQUER COATING REPAlR 

I. Wash repaired surface with warm 36% solution of potash soap, and than with wann fresh water and 
than second time with wann demineralised water and immediately (not allowing surface to dry) wipe 
dry with clean napkins, let dry for 2 hours . . 

2 Wipe repaired and adjacent areas with napkins soaked in solvent. 

3. Isolate surfaces which will not be ",,,,ired by paper and polythen film using sootch tape. 

4. Clean damaged areas by sand paper N'0220-320 (grit 3-5) to level surface. Remove dust .. Wipe the 
surface with a napkin soaked in solvent, let dry for 0,5 of an hour. 

5. If the coating was damaged up to metal on aluminum part make the repair as follows: 

On the surfaces made of aluminum alloy coated with An OX nchr, including rivet heads make 

chemical oxidizing manually by putting a sponge with subsequent washing and drying; 
Apply I layer of prime, dry, polish, remove dust, wipe with napkin soaked in solvent. 
Apply two layer of enamel with drying in between. 



Enamel and prime application and drying should be done in accordance with the instructions for 
these materials. 

6. If composite parts were deeply damaged, repair as follows: 

Apply first layer of the leveling prime, dry, polish, remove dust, wipe with napkin soaked in solvent. 
Apply 1 layer barrier layer. dry, polish, remove dust, wipe with napkin soaked in solvent. 

Apply 2 layers of enamel, let dry between layers application. 

Enamel and prime application and drying should be done in accordance with the instructions for 

these materials. 

7. If coating on the composite parts was damaged up leveling prime repair as follows: 

Apply 1 layer of barrier prime, dry, polish, remove dust, wipe with napkin soaked in solvent. 

Apply two layers of enamel, let dry between layers application. 
Enamel and prime application and drying should be done in accordance with the instructions for 

these materials. 

8. If coating on the composite parts was damaged till leveling prime repair as follows: 
Apply two layers of enamel, let dry between layers application 

( Enamel application and drying should be done in accordance with the instructions for these materials. 

12.2 REPAIR OF THE FABRIC COVERING 
I. Mark on the repaired surface contour of the patch with 10 mm allowance from the damage area. 

The contour should have round shape. 
2. Remove paint and lacquer from the damaged are. with 10 I O±lmm allowance using sand paper (# 

800-1000). 
3. Cut a round patch of 5P9KA T heat-shrink fabric of appropriate diameter using jagged scissors. 
4. Stress the component fabric at the damaged spot by fan-heating at 350'C (662'F). Control it 

visually to remove loosening. 
5. Apply the nitro varnish NC-551 (Cecanite Super Seam or Randolph's Rand-O-Bond) over the 

repair surface edge and patch and immediately apply the patch. Remove cockles manually and 
press with brush. Let dry for 4 hours. 

6. Repeatedly impregnate the patch and scraped surface with nitro varnish NC-lli using brush. 
Let dry for 4 hours. 

7. The third impregnation shall contain 5 % aluminum powder PAP -1(2). Let dry for 4 hours. 
8. Level possible sags by sandpaper (JI"IOOO-2ooo). Remove dust. 
9. Restore paint and lacquer coating. 

I O. Polish repaired area with 3M «Perfect-IT-SH system to level area of paint coat restoring. 
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14. REPAIR AND MODIFICATION 
14.1 Certification Level. 

14.1.1 Normal maintenance. 

The fo llowing personnel is qualified for this type of maintenance: 
I. Holder of certificate for repair and maintenance of LSA with a right of inspections or maintenance; 
2 pilot certificate held by LSA owner. 

Works scope: 
1. inspection after 100 hours of work in accordance with the Flight and maintenance manual; 
2. annual inspection afthe aircraft in accordance with the fl ight and maintenance manual; 
3. accumulator replacement; 
4. wheels replacement: 
5. propeller replacement; 
6. remove and install skids and floats; 
7. installation afcadia station, flight intercom system, GPS and antenna; 
8. di sconnection and reconnection of wing planes and struts. 
9 tail shocks replacement; 
10. tail shock mounting and dismounting; 
II . Keel mounting and dismounting; 
12. stabilizer mounting and dismounting; 
13. spring mounting and dismounting; 
14. nose landing gear shock. 

14.1.2 Complex maintenance. 

The following personnel is qualified for this type of maintenance: 
Holder of Mechanic certificate for the works with the aircraft structure and power plants or certificate 

for LSA maintenance with special training. 

Works scope: 

1. Control surfaces repainting; 
2 Fabric coating repair; 
3 Tire and brake jaws of wheel landing gear replacement; 
4 coolant and oi l change; 
6 engine dismounting and installation; 
7. aileron mounting and dismounting; 
8. flaps mounting and dismounting; 
9. elevator mounting and dismounting; 
10. rudder mounting and dismounting. 

14.2 Complete removal of engine. 

14.2.1 Engine dismounting. 
For engine removal proceed as follows: 

• . Remove uppe r engine cowling, see I, pas. I. 

," 
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Fig. I 

Take a screwdriver S=7 rom. remove 4 (four) screws at pos. 2 on the left side, (4) four screws on the right side on 
the right side at flight direction. 

21007 

Fig2 

Take a screwdriver S:7 mm, remove 2 (two) screws at pos. 4 on the left side. 2 (two) screws at pos. 4 on the right 
side of flight direction and 3 (three) screws. see Fig. 2, pos. 1 on the bottom of the cowling. 

Remove the 1Tont part of lower cowling. 

• Rem()ve the propeller. 
Take screwdriver S=7mm, remove 6 (six) screws, Fig. 3, pas. I of propeller spinner, Pos. 2. 
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Fig.3 
Remove propeller spinner and put on the storage stand. 

sidecutter and unlock six castle nuts ~~!!i po,. !. 

Take wn:ncb 8=12"". Allen wrench S~I4nun and holding propeller fastening holt heads, Fig. 5. pos. 
1. by the wrench S~I4 nun unscrew castle nuts. 
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Fig.S 
Put six unscrewed castle nuts and six washers in to separation box. Hold propeller, propeller spinner 
disc and propeller spacer, remove alternately 6 bolts of propeller fastening and remove propeller. Put 
removed propeller, propeller spinner disc and spacer on the storage stand. 

• Remove rear part of the lower cowling, Fig. I,pos. 6. 
Take screwdriver S=7mm, unscrew 5 (five) screws Fig. I, pos. 5 on the left side, 5 (five) serews Fig. I, 
Pos. 5 on the right side of the flight direction. 
Remove rear part of the lower cowling. 

• Drain oil from the oil system of the engine in accordance with the flight and maintenance 
manual section 14.3.1. 

• Drain coolant from engine cooling system in accordance with the flight and maintenance 
manual section 14.3.1 

• Drain fuel from float chambers of l-st and second carburetor in accordance with operation 
manual for,<Rotax-912 ULS» engine. 

• RemO\'e air filter.; oftbe first and second C8lburetors. 
Unloek with sidecutl<:", loosen binding screw clamp of I-st and second carburetor, fig. 6, pos. I . 
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Fig. 6 
Remove air filters with screens. Put blanks into intake channels of carburetors . 
. Disconnect chlorvynil pipes of breathing from l-st and 2-nd carburetor.; . 
. Disconnect engine control system. 
Unscrew screws of I-st and St:cond carburetors, Fig. 6, pos. 2. using hexagon drive and disconnect 
throttle shuttm control cable. . 
Unscrew screws of l-st and 2-nd carburetors, Fig. 6, pos. 3 and disconnect preparators control cable. 
Take sidecuttm, remove locking of tightening springs, Fig. 6, pos. 4 and remove springs using special 
hook (see Manual fOr<<Rotax-9l2 ULS»). Take muffler, Fig. 6, pos5 . 
Unscrew nuts of I-st, 2-n<l, 3-rd and 4-th cylinder.; exhaust pipes flanges fastening, Fig. I, pos. 1. 
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Fig.7 
Loosen clamps of the brackets foc 3-rd and 4-th cylinders Fig. 7, pos. 2 using WIench S= 8 rom. Loosen 
clrunp of electric wiring harness, Fig. 7, pos. 4, using wrench S=8 mm. Close outlets of cylinders with 
blanks. UnscteW exhaust gases tem~ sensors, 4 (four) sensors, Fig. 6, pos. 6 and 3-rd cylinder 
head I<mperaturo sensor, Fig. 7, pos. 5 using wn:nch S=13 rom. Take wn:nches S=17mm, S=19mm and 
disconnect nipple connection of engine gasoline lines from fuel syst<m gasoline line, Fig 8, pos. I. 
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Fig.8 
Loosen clamp Fig. 8, pos. 2, using screwdriver 8=7 mm and disconnect gasoline line of fuel system 
return line. Take unlock connector of electric 9, pos.1 and disconnect it 

m;colnnec:t ,"-"'tel" ,elec:tric wire from «t. terminal, Fig. 8, pos.3 using wrench S= I 0 mm and starter 
electric wire from «-» terminal, Fig. 9, pos. 2 using wrench S=8 mm and disconnect jack Fig. 9, pos. 3 
of engine rotations sensor wiring. 
Loosen Clamp Fig. I, pos.1 using sc",wdriver S=7 mm, and disconnect pipe of oil system suction I 
main from the oil pump. 
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Loosen clamp Fig. II , pos. 1 using #2 screwdriver and disconnect pipe of oil system return line from 
the oil tank. 

Fig.l1 
Loosen clamp Fig. 12, pos. 1 and disconnect coolant gravity transfer tube from overflow reservoir. 
To remove engine subframe: loosen clamp of oil system return line, Fig. 14, pos. 1 and disconnect it 
from tap nozzle Fig 14, pos. 2. 
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Fig. 14. 
Take pliers, loosen clamps of l -st and 2-nd cylinders cooling system lines and discoMect them from the 
water pump. 
Unlock and unscrew 4 (four) bolts of subframe fastening to the engine, Fig. 9, pos. 5. 
Remove subframe Fig. 9, pos. 6 (keep spacers places between engine and subframe). 

• ATrENTION after engine removal close opened parts of all engine syctems pipelines with 
blanks. 

142.2 Engiae mounting. 
Reverse procedure for engine dismounting. 

14.3 OIL CHANGE. 
14.3.1 OIL DUMPING. 

• Start and heat the engine up to the operating temperature in accordance with <<Rotax-912 ULS» 
Manual. 

• Remove upper and lower cowlings of the engine (see p. 142.1). 
• Cover cockpit windows with protective film to protect from fuel. Take screwdriver S= 7 nun, 

loosen clamp of oil tank orifice, Fig. II, pos. 2 disconnect pipe and fix it vertically. Put and fix 
a reservoir for oil dumping (y= 3 L) under the fuel pump, Fig. 10, pos. 2 

Take screwdriver 8=7 mm, loosen clamp Fig. 1, Pos. 1 and disconnect suction main pipeline from the 
oil tank, put the end of disconnected pipeline into oil dumping reservoir. 
Create slight excessive pressure on the end of the pipe line disconnected from the oil tank. orifice, 
pressure should be sufficient to force out the oil from engine oil radiator and suction mains pipeline. 
Take #2 screwdriver, loosen clamp of rennn pipeline, Fig. II, pos. I from lead plug of oil tank. 
Disconnect pipe, remove flaring and put it into oil dwnping reservoir. 
Remove oil filter, magnet plug and inspect them in accordance with «Rotax-912 ULS» Manual. 
Take screwdriver S=7MM, loosen clamp of vapour line, Fig II, pos.3 and disconnect it fonn the oil tank 
filler outlet. Take S=7 mm screwdriver, loosen clamp Fig. 6, pos. 7 and dump oil (wash as required). 
14.32 Gil fdliag. 

• . Install oil tank, tighten clamp Fig.6. pos. 3 using screwdriver S=7 mm. 
• . Connect vapour line to oil tank filler in1et and clamp Fig. II , pos. 3 using screwdriver S=7 mm. 
• . Connect end ofretum line to lead plug of the oil tank. And tighten with a clamp Fig. II, pos. I. 
• . Connect end of the suction main to the oil tank and tighten by clamp, Fig. 10, pas. I. 
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• . Connect filler cone to the end of pipeline of disconnected from the oil tank orifice. fill suction 
mains and oil radiator with oiJ by propeller turning. After filling connect pipeline end with oil 
tank orifice and tighten with clamp Fig. II, pos 2. 

OFili oil filter with oil and install on the engine in accordance with the .dtotax-912 ULS» Manual. 
OFill 2 liters of fuel into oil tank and make cold engine running until oil pressure will appear (check oil 
level in the tank with measuring stick). 
ORemove protection film from the cockpit windows. 
OInstalllower and upper cowlings of the engine (See p. 14.2.1). 
o Start the engine in accordance with .<Rotax-912 ULS»Manual. 

14.4 COOLANT CHANGE. 
14.4.1 COOLANT DRAIN. 

• Remove upper and lower engine cowlings (see p. 14.2.1). 
• Cover cockpit windows with protective film to protect from coolant 
• Tum off valve cover of the overflow reservoir. Fig. 12. pos. 3. 
• Take scn:wdriver S=7mm, loosen clamp of the flexible coolant gravity transfer hose and 

disconnect it Dump coolant through flexible hose in to reservoir with 3 liters capacity. After 
drain reconnect flexible hose and tighten coolant gravity transfer hose with a clamp. Fig. 15, 
pos.2. 

• Take ascrewdriver S=7,loosenclamp, Fig. 16, pas. 1 and put a reservoir (V=3 L) under it, 
cautiously disconnect pipe from radiator, drain coolant form the cooling system. 
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• . After complete drain of the coolant connect pipe to radiator and tighten with a clamp, Fig 16., 
Pos.1 

• . Put on valve cover of overflow reservoir, Fig. 12, pas. 3. 
• . Remove protective film from the windows. 
• • Install upper and loWer cowlings of the engine. 

14.4.2 Coolant filliDg. 
• Remove upper and lower engine cowlings (see p. 142.1). 
• Cover windows of the cockpit under the engine with protective film to protect from coolanL 
• Open valve cover f overflow reservoir Fig. 12, pas.3, and fill engine cooling system t with 

coolant through =<voir filler using cone. 
• After cooling system fi1ling, open the overflow reservoir Fig. 15, pos.2 cover, Fig 15.? Pas. 1 and 

fill it by halve of the volume using cone. 
• Close the cover of overflow reservoir, Fig 15, pas.! . 
• Remove protective film from the cockpit windows. 
• Install lower and upper cowlings oCthe engine. 

14.5 BATTERY CHANGE 
I Disconnect hot wires, pos.l, 2 and 3 from the battery, Fig. 17 and 18. 
2 Unscrew clamp nut fixing the battery, pos. 4, Fig. 18 using wrench S= I 0 mm 
3 Remove clamp, pos. 5. Fig. 19. 
4 Replace the battery and proceed all steps in reverse order. 
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Fig. 17. 
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Fig. 18. 
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Fig. 19. 

14.6 PROPEl J ER CHANGE. 
I Unscrew screws (pos.!) fixing spinner(pos. 2) with a blade screwdriver S~7 mm. Fig. 20. 
2 Remove the spinner, pos. 2, Fig. 20. 
3 Unscrew screws (pos. 3) fixing upper cowling (pos. 4) and screws (pos. 5) attaching front part ofthe 
lower cowling (pos. 6) with the rear part of the lower cowling (pos. 1) using blade screwdriver S= 7 
mm, Fig. 21 . Remove cowlings. 
4 Unlock nuts, pos. 8, Fig. 22. 
5 Remove nuts (pos. 8) using wn:nch S: 12 mm, Fig. 22. 
6 Remove bolts, pos. 11, Fig. 22. 
7 Remove propeller with the hub, pos. 12, Fig. 23. 
8 Install propeller with hub in the reverse order. 
9 Nuts should be tigbt<ned with a torque 2.5-3.0 kGm (!8.l-2L7Ib x ft) 
10 After propeller installation cbeck axial and radial blade flapping. (Limits of flapping values are given 
in propeller technical description). 
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Fig20. 

Fig. 21. 
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Fig 23 

14.7 WINGS SRTUTS AND PLANES DISCONNECTION. 
I Put blocks IDlder planes, pos.l, Fig 24. 
2 Unscrew screws pos. 2, Fig 33 fixing lower fillet. 
3 Unscrew screws (pos. 3 Fig 33, pos. 4, Fig 32) fixing upper fillet. 
4 Remove upper and lower fillets. 
5 Remove screws (pos.5, fig 31) fixing lower hatches .. 
6 Loosen clamps (pos. 6 and 7, Fig. 28), disconnect airspeed bocm tuhes (pos. 8, Fig 28). 
7 Remove screws (pos. 9, Fig. 29) and disconnect.u.peed bocm bracket. 
8 Disconnect quick plugs (pos. 10 and II, Fig. 30) of flaps and ailerons control rod. 
9 Disconnect connector (pos. 12, Fig. 26). 
10 Remove locking pins (pos. 13, Fig. 35 and pos. 14, Fig 27). 
II Remove nuts (pos. 15, fig 27, pos. 16, Fig. 35). 
12 Remove picketing shackJe (pos. 17, Fig. 35), disconnect struts. 
13 Remove locking pins (pos. 18, Fig. 25), remove nuts (pos. 19. Fig 25), disconnect planes .. 
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14 Reconnect planes in reverse order. 
15 Please note that during bolts installing (pos. 19. Fig. 25) put short bolt in the front fastening assembly 
and long one to the rear fastening assembly. Installing direction is against flight. 

Fig 25. 
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Fig. 28. 

Fig. 29. 





Fig. 32. 





14.8 MAIN LANDING GEAR WHEEL REPLACEMENT. 
I Unscrew bolts (pos. I and 2, Fig. 36) fixing fairing (pos. 3) using a wrench. 
2 Remove fairing (pos. 3, Fig. 36). 
3 Remove bolt (pos. 4, Fig. 36) and remove cable (pos. 5). 
4 Remove pin (pos. 6, Fig 38). 
5 Remove nut (pos. 7< fig 38) using a wrench. 
6 Remove wheel from the axle (pos. 8, Fig. 39). 
7 Mount the wheel in revme artier. 

Fig. 36. 

Fig. 37. 



Fig. 38. 

Fig. 39. 



14.9 NOSE GEAR WHEEL REPLACEMENT. 
I. Unlock and loosen front gear control cable (pos. 1, Fig 40). 
2. Unscrew bolts (po,.2, Fig. 40 and po" 3, Fig 41) and remove the bracket (pos. 4, Fig 41 ). 
3. Remove nut (pos. 5, Fig. 40) ,remove bolt (pos. 6, Fig. 40). 
4. Remove nut (pos. 7, Fig. 40) and disconnect front gear wheel. 
5. Unscrew bolts offiliring fastening (pos. 8, Fig. 42) and remove the fairing. 
6. Remove pin (pos. 9, Fig. 43). 
7. Remove nut (pos. 10, Fig. 43). 
8. Remove axle (pos. 11) and distance sleeves (pos. 12, Fig. 44). 
9. Dismount the wheel (pos. 13, Fig 44). 
10. Mount the wheel in the reverse order. 

Fig. 40. 

Fig. 41. 



Fig. 42. 



Fig. 44. 

14.10 Front gearwheel tire replacement. 
Take offwheeI. in accordance with Maintenance Manual, section 14.9 .. 
Vent pressure 
Disconnect discs (pos. 1 and 2, Fig. 45) .. 
Remove tire, fig. 3, pos. 45. 
Replace tire and assemble in reverse order. 

Fig. 45. 

damaged 00 the disc. 



Fig. 
14.11 Main gear wheel tire replacement. 
1 Remove wheel in accordance with Maintenance Manual, section 14.8. 
2 Vent pressure. 
3 Unsctew nuts, pas. 1 and 2, fig. 47 
4 Disconnect discs, pas. 3, Fig. 46, pos. 4, Fig. 47 . . 
5 Remove tire, Pos. 5, fig 47. 
6 Replace tire and assemble in reverse order. 
NOTE: is Dot distorted and tube is Dot damaged OD the disc. 

Fig. 47. 



14.12 MAIN GEAR BREAK JAWS REPLACEMENT. 
1 Perfonn steps I .. 6 of the flight and maintenance manual, section 14.8 (main gear wheels 
replacement). 
2 Remove springs, pos. 9. fig 48 .. 
3 Remove breakjaws, pos. 10. fig. 48. 
4 Mount new breakjaws in reverse order. 

Fig. 48. 

14.13 Main gear skids installatiOQ. 
I Put right skid, pos. I on the axle (pos. 2. fig. 49). 
2 Put washer (pos. 3). put nut (pos. 4) on the axle (pos2) using wrench (Fig. 49). 
3 Lo<k the nut (pos. 4) with a pin (pos. 5) fig. 49. 
4 Fix securing cord (pos. 6) to the wing strut (pos.7. Fig 50) 
5 Repeat all steps for left skid. 
6 Skids removal sho,ul.d~be".d..2!~ 

14.14 FRONT SKJ MOUNTING (see Fig. 51) 
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I Slide the ski (I) under the fork (2). 
2 Insert shaft (4). 
3 Tighten the nut (3) with a wrench. 
4 Lock the nut (3) with pin (5). 
5 Fix the safety cord (6). 
6 Skis are dismounted in reverse order. 

14.15 FLOAT-TYPE LANDING GEAR MOUNTING 

Set service jacks (I) (Fig. 52) under outer wings. 
2 Jack the aircraft up high enough to mount the float-type landing gear. 
3 Detach the wheel landing gear together with springs. 
4 Align the float-type landing gear into mounting position. insert the bolts (2) (Fig. 53). (3) 

(Fig. 54). and tighten the nuts. 
5 Float-type landing gear is dismounted in reverse order. 



Fig. 52 





14.16 AILERON DISMOUNTING AND MOUNTING (see. Fig. 55) 

Required tools: 10 mm WIODch - 2 pcs. 
Parts required: 4 lock pins. 
Personnel: 2 persons. 
Set the flaps in landing position (40°). 
Unlock and unsc",w the nut (2) and detach aileron control rod (I) from the aileron. 
Unlock and unsc",w the bolt nuts (3) on aileron-hinge fittings (3 spots). 
Remove the bolts and take the aileron (4) off. 

Aileron is mounted in reverse order. 

14.17 FLAP DISMOUNTING AND MOUNTING (see Fig. 56) 



Tools required: 10 mm wrench - 2 pcs_ 
Spare parts required: 4 lock pins. 
Personnel: 2 persons. 
Unlock and UIlSC"'W the nut (2) and disconnect the flap control rod (I) from the flap. 
Unlock and unsc",w the bolt nuts (3) on flap-hinge fitting (3 spots). 
Remove the bolts and =ove the flap (4). 

Flap is mounted in reverse order. 
14.18 EIEVATOR DISMOUNTING AND MOUNTING (see Fig_ 57) 

Requir<:d tools: 8 mm Wr<:och - I pc, 10 mm Wr<:och - I pc, cutters. 
Parts required: I lock pin, KO-O,81ocking wire. 
Personnel: 1 person. 
1. Detach elevator control rod (1) from the elevator: 
unlock and uosc",w the nut (2); 
remove the washer and the boll 
2. Unlock and unscrew two bolts (4), and then remove the left balancing weight (3) from the elevator. 
3. Unlock and unscrew two bolts (6), and =ove the plate (5) on the right side of the elevato< stabilizer. 
4. Remove the elevator (7) carefully by having moved it along the rotation axes to the right in relation to 
elevator stabilizer. 

,n' 



Fig. 57 

Elevator is mounted in reverse order. 

14.19 RUDDER DISMOUN!1NG AND MOUN!1NG 

Required tools: 8 nun wrench - 1 PC. 10 nun wrench - 1 pc, screwdriver, cutters. 
Parts required: I lock pin, K~.8 locking wire. 
Personnel: I person. 
I. Disconnect wntrol cables from the rudder brackets: 
unlock one of turnbuckles (3) (Fig. 58) and use it to slack the cable; 
unlock and unscn:w the nut (4); 
- remove the washer and the bolt; 



unlock and unscrew the nut (4), remove the washer and the bolt on the opposite side of the 
rudder. 
Unlock the lower rudder pivot axis (5) and remove the spacing plate. 
Detach safety beacon from the rudder /in: 

unscrew the beacon mounting bolts and take the beacon out from the housing without damaging electric 
wires; 
unscrew the housing to stabilizer mounting screw and remove the housing together with the fin tip; 
disconnect safety beacon power supply electric connector.;. 

Holding the rudder (Fig. 59) to prevent it from possible shift, unlock and unscrew two bolts (3) and 
remove the p""~ (.!). 

Rudder is mounted in reverse order. 

14.20 TAIL PLATE SPRING DISMOUNTING AND MOUNTING 

Required tools: 7 mm screwdriver, 10 nun wrench - 2 pes. 
Parts required: none. 
Per.;onnel: I per.;on. 
I. Remove false keel detachable fairing (I) (Fig. 60). 



2. Unscrew six screws (2) . 
3. Remove the fairing. 
4. Unscrew self-locking nut (I) (Fig. 61). 

Fig. 61 

5. Remove the bolt (2). 
6. Detach the tail plate spring (3) from the rod (4). 
7. Guide the tail plate spring downwards. 
8. Unscrew two bolts (5) while holding self-locking nuts in the tail plate spring fork by a wrench. 
9. Remove the bolts. 
10. Remove the tail plate spring. 

Tail plate spring is mounted in reverse order. 

14.21 FIN DISMOUNTING AND MOUNTING (see Fig. 58) 



Required tools: 10 nun and 14 mm wrenches. 
Parts required: lock washer - 4 pes. 
Personnel: 2 persons. 

I. Dismount the rudder as described in 14.19. 
2. Unlock two bolts (I) on the fin's rearmoWlting unit. 
3. Unscn:w the bolts (I) while holding self-loclcing nuts by a wrench. 
4. Unlock two bolts (2) on the fin's liont mounting unit. 
5. Unsctew the bolts (2). 
6. Holding the fin in vertical position and with assistance of the second technician, lift the fin up and 
disconnect two upper safety beacon electric connectors. 
7. Remove the fin. 

Fin is mounted in reverse order. 

14.22 STABILIZER DISMOUNTING AND MOUNTING (see Fig. 62) 

Required tools: 12 mm wrench, side-cutting pliers. 
Parts required: lock pin - 2 pes. 
Personnel: 1 person. 

1. Remove the elevator as described in 14.18. 
2. Unlock two grooved-head nuts (I) on the stabilizer mounting bracket (2). 

Fig. 62. 

3. Unscrew two grooved-bead nuts (I), remove the spacers and adjusting washe". 
4. Lightly pull the stabilizer on the side of the tail plate spring in direction opposite to flight direction, 
and lead the stabilizer axes out from stabilizermoW1tin/fbracket. 
5. Remove the stabilizer. 

Stabi lizer is mounted in reverse order. 



14.23 MAIN LANDING GEAR SPRING REMOVAL AND MOUNTING 

Required tools: screwdriver S=7mm. wrench S=12mm. wrench S=14mm. side-s;uttingpliers. 
Parts required: lock pins 2 pieces. 

Personnel: 2 people. 

1. Place airplane on lifting devices and lift it to the "'Iuired height 
2. Remove main wheel according to Section 14.8. 
3. Remove eighteen screws shown in Fig. 63 ( I). 

Fig.63 

4. Remove rear bottom batch (2). 
5. Unscrew self-looking nut shown in Fig. 64 (I) holding a bolt head in its place (2). 

6. Remove bolt (2). 
7. Remove spring tip (4) from assembly (5). 
8. Remove spring·(3). 



MOUDt maiD laoding gear spring in reverse order. 

14.24 NOSE LANDING GEAR SPRING REMOVAL AND MOUNTING 

Required tools: screwdriver S-7mm. wrench S=lOmm 2 pieces. 
Parts required: None. 

PersoMel: 2 people. 

I. Place airplane on lifting devices and lift it to the required height. 
2. Remove nose wheel according to Section 14.9. 
3. Remove six screws shown in Fig. 65 (2). 

4. Remove forward bottom hatch (1). 
5. Remove left and right floors and central casing in the cockpit 
6. Unscrew two self-locking nuts shown in Fig. 66 (I) while holding bolt heads on the opposite side in 
their places (2). 
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6. Remove bolts. 
7. Remove spring shown in Fig.65 (3) from rear bracket shown in Fig.66 (2). 
8. Take spring out through forward bottom hatch. 

Mount nose landing gear spring in reverse order. 



15. Appendix 1. LSA Elitar-Sigma condition inspection after 100 flight bours (annual) 

INSPECTION OF 
LIGHT SPORT AIRCRAFT ELIT AR-SIGMA CONDITION 

AFTER 100 FLIGHT HOURS OR ANNUAL 

Cbedlist 

Aircraft MakelModel: _______ .Serial Number: ____ _ 
Engine MaleIModel : Serial Number: ____ _ 
Date oflnspection: _____ _ 
IT Airframe: 
IT Engine: ------

Before inspection remove or open a1l following items: 
- lookout hatches, 
- access doors, 
- fairings, 
. cowls. 
After complet ion of initial visual inspection for leaks, aircraft and engine should be thoroughly cleaned. 

It is necessary to inspect the following components of the fuse lage and hull group: 
Pass _ Fail_ Fabric and skin-for deterioration, distortion, other evidence offailure, and defective or insecure 
attachment of fittings. 
Pass _ Fail _ Systems and components-for improper instaJ lation, apparent defects, and unsat isfactory 
operation. 

It is necessary to inspect the follOwing components of the cabin and cockpit group: 
Pass _ Fail_ Generally/for uncleanlyiness and loose equipment. 
Pass _ Fail _ Seats and safety belts for poor condition and apparent defects. 
Pass _ Fail _ Windows and windshields for deterioration and breakage. 
Pass _ Fail _ Instruments for poor condition, mounling, marking, and improper operation. 
Pass _ Fail_ Flight and engine controls for improper installation and improper operation. 
Pass _ Fail_ Baneries for improper installation and improper charge. 
Pass _ Fail _ A ll systems fo r improper installation, poor general condition, apparent and obvious defects, and 
insecurity of attachment. 

It is necessary to inspect the following components of the engine and nacelle group: 
P3!;S _ Fail_ Engine section for visual evidence of excessive oil, fuel , or hydraulic leaks, and sources of such 
leaks. 
Pass _ Fail _ Studs and nuts for improper torquing and obvious defects . 
Pass _ Fail _Internal engine for cylinder compression and for metal particles or foreign matter on screens 
and sump drain plugs. 
Pass _ Fai l_ Engine mount for cracks. looseness of ilS mounting, and looseness of engine mounted in it. 
Pass _ Fail_ Flexible vibration dampeners for poor condition. 
Pass _ Fail_ Engine controls for defects and improper travel. 
Pass _ Fail_ Lines, hoses, and clamps for leaks, improper condition and looseness. 
Pass _ Fail_ Exhaust system for cracks, defects, and improper attachment. 
Pass _ Fail _ Accessories for apparent defects and insecurity of mounting. 
Pass _ Fail_ All systems fo r improper installation. poor general condition, defects. and inseture attachment. 
Pass_ Fail _ Cowl ing for cracks, and defects. 

It is neussary to inspect the following components of the landing gear group: 
Pass _ Fail _ All units for poor condition and insecurity of attachment. 
Pass _ Fail _ Shock absorbing devices for cracles, defects, and insecurity of attachment 
Pass _ Fail_ Linkages, trusses, and members for undue or excessive wear fatigue. 
Pass _ Fail_ Hydraulic lines for leakage. 
Pass _ Fail_ Wheels for cracks, defetts, and condition of beari ngs. 
Pass _ Fail_ Tires for wear and cuts. 
Pass _ Fail_ Brakes for improper adjustment. 
Pass _ Fail_ Floats and skis for insecure attachment and obvious or apparent defects. 



'. 

Pass _ Fail _It is necessary to inspect all components of the wing for poor general condition, fabric or skin 
deterioration, distortion, evidence of failure, and insecurity of attachment. 

Pass _ Fail _ It is necessary to inspect all components and systems that make up the complete empennage 
assembly for poor general condition, fabric or skin deterioration, distortion, evidence of failure, insecure 
attachment. improper component installation, and improper component operation. 

It is necessary to inspect the following components of the propeller group: 
Pass _ Fail_ Propeller assembly for cracks. nicks, and binds. 
Pass _ Fail_ Bolts fo r improper torquing and lack of safe tying. 

It i3 necessary to inspect the following components of the radio group: 
Pass _ Fail_ Radio and electronic equipment for improper installation and insecure mounting. 
Pass _ Fail_ Wiring for improper rouling. insecure mounting, and obvious defects. 
Pass _ Fail_ Bonding and shielding for improper installation and poor condition. 
Pass _ Fail_ Antenna for poor condition. insecure mounting, and improper operation. 

It is necessary to inspect each installed piece of optional equipment on this listing for improper installation and 
improper operation. 
Pass _ Fail_ Option number one 
Pass _ Fail_ Option number two 
Pass _ Fail_ Option number three 
Pass _ Fail_ Option number four 

Pass _ Fail _ It is necessary to remove and check the ELT installed and calendar date currency of the 
batteries installed in accordance with fAA Advisory Circular 91 -44 current revision. 

Notes and e~planation ofunairworthy items found: 
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16. Appendix 2. Cockpit equipment 

System of cockpit ventilation aDd of engine radiator shutters regulation 

Radiator shutters 

Ventilation panel 

Instrument 
Vertical speed 

indicator 
Center control panel 

panel casing :1 Instrument panel ,.'''-----
\ I / 

Speed indicator " \ / .. / 
"'. _ -:---'---. i ~~--.--__ . . -'---k--" . ..J..._ ::-,.1 &~-- -__." R,ght'Slde 

Altimeter r'((fl! O''YI'--'--l~~(;r ".~; instrument panel 
---~-!. ~ f:.f , . .,' 1 .. _--

. :/.),,' P " f 
Left-side f ~:_ • ..; ... ~ -:::.: .... I'.::;r~ "'~ ..... ":"=... _ ,_-::,;;#-- f 
. tru t . "" , .... \\ • inS men ..• .. _ \t- .;:; __ . . ,w O. "\"'. h1' '",- _ ).; 
panel ~ 'F r_-~ (~\ i!tt!, ;i\," ,,., L......J ... _-5! .... -- . .'" \' L ' ,. ~ . ·· ... Radio 
FLYdat .- F- ol . d' / "i' If:, \ " 'Fuse block 

,. ue gage In lcator _ / \~~ ~rt'! !j1 •. ,,_ .. ' ,_., _ 

Left-side 
throttle 
control 
lever 

-1. H ' 1 "-.~~ - ' J--i ' _ J _. l' J "'____ "-...._ , -, 
I 

Pedals./ ~~ ...... Intercom 
Enrichment 
control lever 

,r (. I , Intercom 

.. 

.. . , 
/~ 

i I . , 
• . 

Throttle 

'r 
control 
lever 

.' 
Control stick,.' , 

Trimming effect I ____ -"'.J . regulator I 
, I 

l i.~~·:1 
J";) I!J 
r.f\'~'~. S I ks ______ ... ... ~~... ." .... eat oc 

1~ 
Fuel fire shut-off valve 

Instruments. equipment, aircraft and engine controls 



17. Appendix 3. Central Panel 

] 

2 

( Ignition 

Off I. 

Headlights 

) (Battery .1 Generator.) r Pump t] 

I 
-E±t-4--e-

I Off .) ! I Off I.) 

Attention 
I. Inverted flighb art probibn.ed. 
2. Flights are allowed only in daylieht hours acc:ordinr; 
to visUlI flight rule.! in VFR weather conditions. 
3. Engine failure in nieht may c:auSt emereency landing, 
ror this reason flights should be carried out in conditions 
making safe emergtacy binding with dead engine 
possible. A pilot should be aware that the engine may 
r. il in night and take the risk upon himselr. 

(Beacon J I [Nov.,;"" I 
, 

( Off I.) 

1 

I. Switch VG·15K (7 pes.) 
2. Engine starter button KNR (I pe.) 
3. Circuit breaker AZSGK-25 (25 pes.) 
4. Indication lamp I2V, 3W (2 pes.) 



2.5 Electrical Connections 

All electrical connections, except for the antenna, are made through a single, 25 pin, 0 subminiature connector. 
Figure 2-1 defmes the electrical characteristics of all input and output signals and identifies the cable requirements 
for each signal. Required connector and associated hardware are supplied in the installation kit 
(PIN 010-10 160'()(). See figures B4 and B5 for inlerconnect wiring diagrams. 

Largerpios are supplied for the connector to provide power and ground at pins 13, 14, 15, and 25 when required. 
Refer to Figure 84, Note 3. 

Table 2 2 Pin Contact Part Numbers -
Manufacturer 

Garmin PIN 
Military PIN 
AMP 
Positronic 
ITT Cannon 

Manufacturer Hand Crimping 
Tool 

25 pin D·Subminlature connector (P102) 
1SAWG 

(Power Only) 
336-00023-00 

NlA 
NlA 

FC601SD 
See Note 3 

Extraction 
Tool 

NOTES 

22-24AWG 

336-00022-00 
M39029/63-368 
205090-1 
M39029/63-368 
031-1007-42 

Extraction Tool 

1. Insertionlextraction tools from ITI Cannon are all plastic; others are plastic with metal tip. 
2. Non·Garmin part numbers shown are not maintained by Gannin and consequently are subject to 

change without notice. 

3. A1temate contacts for 18 A WG wire: As an alternative to the Positronic contacts listed (and provided 
in the installation kit), the installer may use contacts made by lIT Cannon under PIN 031-1007-001. 
These contacts require the use of a different crimp tool positioner than shown in the table, with the part 
numbe" as follows: Daniels PIN ](250. Astro PIN 616245, or lIT Cannon PIN 980-0005-722. 

4. All wires must be passed through the backsbell before being assembled to connector. 

5. In aircraft equipped with a dropping resistor for +28 VDC buss voltage, make sure the dropping 
resistor is bypassed. 
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. 1 13 • 
00 0 0 0 0 0 0 00 0 0 0 

o 0 000 00 0 0 0 0 0 
. 14 25 • 

Figure 2-2 25 Pin D-Sub Connector Drawing 

Table 2-4 25 Pin D Sub Pin Qut Definitions - -
Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

GTX 3201320A Installation Manual 
190-00133-01 

Description 

Nol Used 
Do Not Connect 

Altitude AI 
AItHude C2 
Altitude A2 
Altitude A4 
Altitude C4 

Externalldent 
Altitude 61 
AJtHude Cl 
AHHude 62 
AItHude B4 

Ground 
Switched Power Qulput 

Aircraft Power (+11 to +33 VOCj 
External Standby 

External Suppression (Suppress I/O-GTX 320A) 
Altitude 04 
Not Used 
Not Used 
Not Used 
Not Used 

28 V Lighting 
14 V Lighting 

Ground 
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Identification Item Quantity Comments 

Al Rectifier-regulator (in ROTAX-9l2 I 

engine package) 

A2 Integrated engine control instrument I 

FLYdat (in ROTAX-912 engine 

package) 

A3 Radio ICOM IC-A200 I 

A4, A5 Aircraft navigation lights 2 left - red, 

right - green 

BI Fuse block BPRI3 I 

B2 Power supply unit " AEROFLASH" I 

CI Capacitor 22000mkF 25V I 

FI , F2 Circuit breaker AZSGK-25 2 

F3,F4,F5, Fuse SA 6 

F6,F9,FIO 

F7,F8,FIl Fuse lOA 3 

01 Single-phase AC generator PI2W250 I 

(in ROTAX-912 engine package) 

G2 Electrical battery 12V 25Ah I 

HI Lamp indicating generator failure 12V I 

3W 

H2 Lamp indicating exceeding engine I 

operating limits J 2V 3W 

H3 Floodlight lamp 12V 55W I 

H4 Beacon lamp A555A I 

H5,H6 Aircraft navigation light lamp 12V 2 

KI Starter relay (in ROTAX-912 engine I 

package) 

K2 Headlight relay 12V 55W I 

MI Starter I 

M2 Electrical fuel pump I 

PI Fuel level indicator with indicating lamp I 

and gage lamp 

P2 Fuel quantity gage I 



SI Engine starter button KNR I 

S2,S3,S4, Switch VG-ISK 7 

SS,S6,S7,S8 

S9 "Talk Button" PK2Z-2B (2c) 2 
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STRIP DIMENSIONS 

f---f- 0 . 50 
[ I 2 . 7) 

f-t-I- 0 . 25 

50 OHM MATCH BUSHING~ 
[ 6 . 4 ) 

H--t- O.12 
[ 3. I ) 

9 

BNC BLINDMA TE 

Figure 2-1 BNC Connector Assembly Drawing 

A. Trim coax outer insulation back 0.50" 

B. Trim braid (not center conductor or insulation) back 0.25". 

C. Strip Insulation back 0.120". 

NOTE 

Place the ferrule over the coax braid, flush against the coax outer insulation before performing the 
Dext step iflbe outside diameter of the coax braid is smaller than the inside diameter of the center 
connector sidewall opening. 

D . Insert cable (center conductor, dielectric and shield braid) through the sidewall of the connector 
and solder the center conductor to the center pin of tbe connector. 

E. 

F. 

G. 

NOTE 

When using low loss cable it may be necessary to flatten the solid wire center conductor slightly so it 
can fit the sbt on the RF connector center pin. When soldering, avoid applying excess heat to the 
connector body, and center conductor insulator. 

Heat the outside of the connector sleeve and at the same time apply solder between the braid and the 
sleeve. Continue to apply heat until the solder flows evenly. 

Install 50 n Matching Bushing. 

Insert connector cap and tack solder in two places. 

GTX 3201320A Installation Manual 
190-00 133-0 1 



2.4 GTX 3201320A Installation 

NOTES 

A void installing the unit near heat sources. If this is not possible, ensure that additional cooling is 
provided. Allow adequate space for installation of cables and connectors. The installer will supply 
and fabricate all of the cables. All wiring must be in accordance with FAA AC 43.13-2A. 

GTX 310 units that aTe at Mod Levell must use the Mod Levell Rack Assembly. After }'fod 
Levd 1, GTX 320 installations are 0.170" (4.31 mm) deeper in the paneL 

A. Assemble the connectorlrack kit according to figure B2. Install the rack assembly according to the 
dimensions given in figures Bl. Mounting brackets are not supplied due to the wide range of 
mounting configurations available. Suitable mounting brackets may be fabricated from sheet metal 
or angle stock. To ensure a sturdy mount, rear support for the unit sbould be provided. 

B. Do not iosett screws through the rear plate of the mounting tray. into the transponder. These holes 
are only for use with the adapter described in paragraph 2.8. 

C. Looking at the bottom of the transponder, make sure the front lobe of the locking mechanism is in a 
vertical position. This can be accomplished by using a 3/32" Allen wrench through the face plate. 

D. Slide the unit into the rack until the front lobe of the unit touches the rack. Guide pins on the back 
plate will help in the proper alignment of the unit in the rack. 

E. Turn the Allen wrench clockwise until unit is secured in the rack. Continue turning until tight. Do 
not overtighten the screw. 

F. To remove the unit from the rack, turn the 3/32" Allen wrench counterclockwise until it disengages 
from the rack. 

GTX 3201320A Installation Manual 
190·001 33·0 I 
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19. Appendix S. Aileron Control Diagram 

, 
s 

Aileron Control Diagram 

I. Control station 
2. Longitudinal shaft 
3_ Aileron droop mechanism 
4_ Control rod 
5_ Wing shaft 

" . . -. 
'---- -- ----- ---_. 

() 

6. Aileron (deflection angles · 25° . .. +1 SO) 

- -.--~ 

------ - . 



20. Appendix 6. Flap Control Diagram 

' . -.- :'.;::. ---. ---. --------
._ - -- ----

Flap Control Diagram 

I. Flap control lever 
2. Flap control rods 
3. Flap hinge brackets 
4. Flap (takeoff position _20', land ing position -40') 



21. Appendix 7. Rudder Cootrol Diagram 

-:; , ------ -_.-
?(-- '-- . ~ / 

5 

n 

Rudder Control Diagram 

I. Pedals 
2. Nose landing gear control cables 
3. Mechanism of pedals position adjustment to the pilot's height 
4. Roller 
5. Rudder control cables 
6. Rudder (deflection angles -30" .. . +30") 



22. Appendix 8. Elevator Cootrol Diagram 

"', 

\ ,- =::, - ' -

.- -- ------.., 
' - - /_-. _ , ' . ' 1, • --" -' .. 

~ L .)' 

Elevator control diagram 



23. ADoenda 9. Tools and Eouioment List 

No. NAME QUANTITY 

l. 2. l . 

TOOLS 

l. Wrenches I 

x5.5 I 
x7 I 
x8 I 
x9 I 

xiO 1 

xI2 1 
xI4 1 

xI7 1 
xI9 1 

2. Box wrenches 
x5,5 1 
x7 1 
x9 1 

xiO 1 

x8 1 

xI2 1 

xI4 1 

xI7 1 
xI9 1 

3. Socket head key with set of heads 
x5,5 1 
x7 1 
x8 1 
xiO 1 
xl2 I 
xl4 1 
xl7 1 
xl9 1 

4. Torque wrench with set of heads for hexagon-headed 
bolts 

x8 I 
xlO 1 

xl2 I 
xl4 I 
xl7 I 
xl9 I 

5. Universal-joint socket wrench with set of "star" heads I 

6. Universal-joint socket wrench with set of "star" heads I 

7. Socket wrench extension handle I 



I. 2. 3. 

8. Flat blade screwdrivers 

L=85x3 I 

L=200x5 I 

L=250x6 I 

9. Phillips s<:rewdrivers 
L=150 #1 I 

L=200#2 I 

10. Spark plug wrench I 

II. Pliers I 

12. Round-nose pliers I 

13. Combination pliers I 

14. Side-cutting pl iers I 

15. Electric soldering irons 
x40W I 
x60W I 

16. Wire strippers I 

17. Jack-knife I 

18. Tweezers I 

19. Hammer I 

20. Wooden hammer I 

21. Duralumin cotter driver I 

CONSUMABLES 

I. Cotton napkins, 50x50 10 

2. Spark plug snuff remover I 

3. Car shampoo 
4. Rf':l:.in olA~'<: nnli_o:h I 

5. Soldering Flux I 

6. Rosin I 
7. POS-61 solder 0. 1 kg 
8. KO-O,S locking wire 2m 
9. KO-O,S locking wire 10m 

10. Ethyl alcohol 0.5 L 
II. Kerosene 0.5 L 
12. 8-70 petroleum spirit or rubber so lvent 0.5 L 

ACCESSORIES 

I. Folding ladder, H=I.5 m I 

2. Upper beam support I 
3. Filling accessory I 

4. Duralumin cans, 20 L 3 

5. Gauge tanks 
I L I 
5L I 



1. 2. 3. 

6. Tank for test fuel sediment I 

0.5 L 
7. Tanks for waste oil, gas, and coolant 
8. 5L I 

9. 20L I 

10. Metal funnel, I") = 200 I 

II. Plastic funnel with tip. 0 = 100 I 

12. Paper fue l filters I 

\3. Car foot pump I 
Shock absorber filler pump I 

14. High-pressure tank pressure regulator 
15. rated 3.62 PSI (25 MPa) I 

16. Syringe, 10 +50 em' I 

17. Hair brush, width 50 ... 100 mm I 

18. Hair brush, width 10 ... 15 mm I 
Red paint 50ml 

Dark blue paint 50ml 

TESTING EQUIPMENT 
I. KPU-3 test apparatus with set of heads for PVD-6m I 

2. Car pressure gauge for landing gear tire pressure I 
checkup 

3. Pressure gauge, max. 0.145 PSI (I Mpa) I 

4. Differential pressure meter, 2-hand or U-type I 

5. Dynamometer, load range 250 +300 kg I 

6. Dial indicator I 

7. Caliper I 

8. Metal ruler, lOO mm I 

9. Level indicator I 

10. Compression gauge I 

11. Aileron, flap, and rudder angle indicator I 



APPENIX 10 COCKPIT CONFIGURATION AND PLACARD 

Sigma N222RU MAINT ANCE MANUAL APPENDIX 

FlyDat, fuse bloclc and fuel gauge found not in accordance with POH as received from 
factory. POH and maintenance manU&l pages updated by Vadim Degtyarev locally placed 
on file and approved by Luidmila Tarkhova. 

The following pages depict aircraft cockpit configuration and placards of the following: 

• Flight Instruments 
• Switch Panel 
• Fuel Valve 
• Throttle Quadrant 
• FlyDII and Fuel Gauge 
• Overhead Preflight Checklist 
• Door bandies 
• UGHT SPORT decal 
• Passevger Warning SLSA 

• • 











APPENDIX 11 ALTIMETER INSTALLATION 

Warranty 

UMA, Inc. warranb all products- to be fr •• from defects In 
matarlal and workmanship under normal u •• and operation. 
UM~ does not warrant any product which hiS be.n damagad •• 
the reault of accldenl, abuso, negllgenu, Improper operational 
voltage, lightning, fir •• flood, or other acts of natu,... Any 
In"dle.tlon thai the unit has been opened can void warranty. 
Under no clrcumstanc •• shall UMA b. lIabl. for any 10" or 
damage, direct. con •• quentlal or Incidental, .,Ialng from tha u •• 
of or Inability to ua. this producL 

This warranty Is limited to the repal, or replacament, .t the 
~nufactur.r's option. of any produet or part th.,..of, which ha. 
be.n returned to UMA within the .pecifled warranty period, and 
which after examination shall dl.cloa. to the customer s.rv. 
departRl.nt·. aatlsfactlon that the product Ie defectlye. 
Transportation to the factory or authorized service cent.r must 
be prepaid; the product after repair or replacement. will b. 
returned at the expense of the dealer or end cu.tomer. Thla 
warranty doe. not apply to any product or Intagral part thereof, 
which has been aUered or serviced bV other than the 
manufacturer or authorized service center. 

The warranty period is twelve (12) months to the user. 

This warranty supersedes all other warranties either 
expressed or implied and shall be- governed ana exacuted under 
the taws of the Commonwealth of Virginia, U.S.A. 

• 

, 
" 

U t t!l Aircraft And M.cS1callnatrum. 

UMA. Inc. :zeo N ..... SL, Box 100- Ooyton. Vlrglnla 22821 • Phono ("O)8N-:!( 
. FAX: (540) ~l 

~ W4 ...... Ic::iL.IIII_w.lp~ ........... ...,.. • 

AItImatar lnabll,Uon 

Desalplion: 
The ~ It 000 of tho IJ1()It ~,~mont In ai::~ ~ Is also ooe of tho 

oldest tnatn.menta. sn:e pntJIUJ'8 ~ wtth .nttude, .11 altimeter. uaed 
ovoc:ualed _ .... capsuIo whIch'oocpands ... contracta UO 10 tho .unounding 
.1JnOIPhaOIC -""'", _, gMo the oItitudo of the ft In relation 10 
.. MVOI 0< 10 the gIOUld, 

Several typea of attImeters eldat, there are aenaittve and 'P'"sensittve altimeters. 
Senslttve altirMtera have 2 or 3 pofilbNS and have devlatIon mai;tdnQ. every 20 feet. 
while non-sendive hlive a lingle pointer and devt.tIon marklng~ every 100 feet UMA 
onty mllflUf8c::turela non-sendive type .tIN. time. 

co~on: " .: ', : 

~rr\ 118" size- No ~ Is required. unl.~~\stalled Inla press~ 
cabm or open cockpit with mOving all' behind panet 

Note: 00 not connect 3 1/8" altimeter to static Nne. becauM case Is not sealed 
and a static leak w!fI result. 

for 2 1/"" IIze- Comed "S" threaded (1/8" NPl) port to static line in aircraft, 

Llne~ 
Typo: 1Ioxiblo tubing 

" 

Size: 1/"'' 00 X .028" - .035" 10 
* 

Atmos~ pressure decntases approx. one ~ch 01 m!rc4r P;er thousand foet. 
. . 

• Use 

• On the QroJnir. '/o ij 
then re.d m.m In ". 

,--<, 
•• ~r-

~
.' . at ClOSest aItpC 

1iJIir. 0/IIII /m<JIl If ,ut , 

~~ omeCrio;it ,;" .~ust A/time'arto zero 

. :-.:'-
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,APPENDIX 12 VERTICAL SPEED INDICATOR . , 

l 
I , Warrantj 

, ,. 
~ 
". 

UMA. Inc. warran'~ aU producis to be fr •• from d*,tle In . 
mate'''' Ind workmanship under ""ol"l'Ral u.. and 
UM~ does .ot warrant any product "hlch his bl.n . 

voltage, lightning, fir •• nood. or oth.' ____ ..... of 
the result 01 accident; abu •• , nlgur:enci. Improper 

Indication Ihat the unit has beln opened can void 
Under no clrcumstanc •• shall U""" b. nable for In';\10 •• '1 or 
damage, direct. consequential or Inqldental. arising fro",,'the UI' 

of 0:' Inilblflty to use this ~.~Oduct. ! " 

;--'Jhls "'rrllnty Is I\r.· · ~.d to 
manllfaclu,.r's option, 0) any 
be.n r.turned to UMA within 
which ane, examination .hall 
departments saU.faction that 
Tranaportalion to the factory 0' 
h. proplild; th. product af.er 
,.turnod at the expen •• of the 
wal'ranty do •• not apply to any 
which has haan alla(od or 
,,,.uH,lach •• r or auU,oriz.d 

The warranty period is lWelv.r(12) months to the u".r.~. 

This warranty supersed.s 
expressed or Implied and shall be bo".;ned and 
Ihe laws olthe'Commonwealth o'~ir'!llnla. , '::' :S.A. 
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Utt~ A1rcrJft And Medlcallnatn 

UMA. Inc. 

Oescriptlon: 

260 N MaIn St. Box .,. Dayton. Virginb 22821 • Phone (540)81 
FAX: (540) OJ 

E.-I ....... k:a.NII 'IoIIIb .. ..........- .. _oil 
V.rtlcal Sa.ed indicator InstaUatlon IUtructloM 

(CUmb, or Rate 01 Climb I~lcatbr) 

This Indicator .enae. the rate of dimb or descent of an aircraft by me.aumg 
reto I)'f ~M;U{P! ~nge due to Ole change In altitude. Sr.....,ra,tYf)a 0' gaugea, j 
standard VSI and • quick response IVSI. UMA only manufactures a standard ~ 

: Connection: Conned port to static Una. 

.1 

, 

Une-
Type: 

Ske: 1/." X .028" - .035" 

Trouble.hooting Inaccurate Readings: 

• 

1,) Firat check all static connections~ system must be airtight. 

2.) If gauge II indicating descending at level flight, instrument case Is probably 
leaking. look around glass edge for dlscolora~jon . If luspected leak, return for I 
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Warranty 

UMA. Inc. warrants all products- to be fr •• from defects In 
material and workman. hlp under normal u •• and operation. 
UM~ does not warrant any product which has b.en damaged as 
the ,...ult of aCCident, abuse, negllglnce, Improper operaUon_,1 
voltag., lightning, fire, flood, or other aclS of natur.. Any 
In'dlc.tlon that the unit has been opened can void warranty. 
Under no c;lrcumstance. shall UMA bo nabl. for any loaa or 
damago, direct. con •• quentlal or InCidental, arising from the u.e 
of or Inability to u .. this prod uct. 

This warranty Is limited to the repair or replacement, at the 
manufactu,..". option, of any product or part thereof, which has 
baan returned to UMA within the apeclned warranty period, and 
which art.r examlnaUon .hall dlsclo.e to the eustomar •• rv. 
department'. .atl.factlon th.t the product Is d.f.ctlve. 
Transport.tlon to the factory or authorized •• Nlee cantar mu.t 
be prepaid; the product after ,.palr or raplacamant, will b. 
returned at the expense of the dealer or end customer. Thi. 
warranty doa. not apply to any product or Integral part thereof, 
which ha. tNten alt.red or .arvlced by other than the 
manufacturer or authorized service center. 

The warranty period is twelve (12) months to the user, 

This warranty supersedes alt other warranties either 
expressed or Implied and shall be governed anCt eucuted under 
the laws of the Commonwealth of Virginia, U.S.A • 

• 
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, APPENDIX 14 Wiring, dI.~ · TaN 1.laan I",," 

AEAOFlASH SIGNAL Page 1 of 1 
Prepared by R. T. 1715 west ClIIToll Avenue Date 8112102 
Checked by P.G. Chicago, IL60612-2503 Revision Ltr: A 

1-800-322-2052 '1-312-733-3513 ECO: 4427 

Wiring Diagrams for Anti-Collision Llght(s) and Flasher 150-0015 

151-0001 -14 V. 
or 

151-D004 - 28 V. 

~ .. 
1-1-

Ught 
4-7116" 150-0015 

14V. 
or 

0 0 28V. 

2" Deep 

\!::::: .... ==== 101 .... 
_I %. -1 '1~" '" Use< 

~~~~~~~~~~ For Single lJur4> usage, ~ Connect Dummy Resistor 
to Green lead 

Fog 1 - Wiri~g Diagram foi Single LightIDummy Resistor ' 

Rg 2 - Wiring Diagram for Two Lights 

AEROFLASH SIGNAL 150-0015 FLASHER INSTRUCTIONS 

1) FOR SINGLE LAMP OPERATIONS: FIGURE 1 

" 

" 

Connect pil .1 (8 red wire) to power input +28 volts or +14 volts. Connect pin '2 (8 green wire) to one of the tabs on the • 
Dummy Resistor. The oth~r tab of \he Dummy Resistor goes to ground. Connect pkl '3 (8 yellow wire) to one side of 
the lamp, The other side of the lamp goes to ground. " 

2) FOR DUAL LAMP OPERATION: FIGURE 2 
Connect pn'l (red wire) to power input +28 votts or + 14 volts. Connect pin 12 (a green wire) of the flasher unit and 
comect it to one side of a lamp (8 yellow wire) and the other side of a lamp to grOUnd. Pin ' 3 (8 yellow wire) connects to 
the yellow wire of ~ other lamp and the other side of that lamp goes to ground. . 



Prep. by M.W. , AERO FLASH SIGNAL Page 1 of 1 
Ckd. by CAM. 1715 W. CARROLL AVE. Date 8-12-02 

CHICAGO, IL 60612-9916 Rev. LTR A 

1-800-322-2052 ·1 -312-733-3513 ECO #4422 

FEDERAL AVIATION ADMINISTRATION/PARTS MANUFACT URER A PPROVAL 

AEROFLASH PIN DESCRIPTION INSTALLATION ELIGIBILITY 

OLD PIN NEW PIN G.A.A.C. PIN 

40-6 ()4{}<)003 4O-6A 24V. • 2aV. Halogen Lamp AA 1 B. AASA, AASB 

4C><1027 

40-14 04(}0028 4D-14A 12V. · 14V. Halogen Lamp AA 1 S, AASA, AASB 

4(}OO10 

073-01 41 SAME 73·154 Lamp Assy. AA1B, AASA,AA58 

150-0002 SAME SAME 12V.· 14V. Single or AA18, AA5A,AA58 
Dual Rasher 

151-0001 SAME Al E 12V.· 14V. lighl Assy. AA18, AA5A,AA5B 
Red l ens 

152-0003 152-0007 SAME 12V. - 14V. Power Supply AA1B, AASA, AA58 

153-0008 SAME Strobe Assemblty AA1S, AASA, AASB 

153-0003 153-0008 
VARGA PIN 

073-0270 SAME SAME u-Type Flash Tube , 21 5OA 
Assembly 

152-0003 152-0007 SAME 12V. - 14V. Power Supply 2150A 

152.oooa • 
ROCKWELL PIN 

150-0015 SAME rNA · 2 12V. - 14V. or 24V. - 2av. 112, 112S, 112TC, 112TCA, 114 
5919. or Dual Flasher, DVA-2 

151-0001 SAME SAME 12V. - 14V. Ught Assy. 112, 1128, 112TC, 112TCA, 114 
Red Lens 

GREAT LAKES PIN 
150-0015 SAME rNA- 2 12V. - 14V. or 24V. - 2aV. 2T-IA-l , -2 

Sgle Of Dual Flasher, DVA-2 

151-00CI1 SAME SAME 12V. -14 V. Ught Assy. 2T-IA-l , -2 
Red lens 

CESSNA PIN 
40·6 040-0003 C17312·1 24V. - 28V. Halogen lamp 210,337, 28 Volt Version of 185, 188 
40-0027 206-207 

40·14 040-0028 C17312·3 12V. - 14v' Halogen lamp 150, 172, 177, 177RG, 180, 182, 185, 188 
40-0010 206, 207 

73-0165 073-0270 C6220Q6-0108 U.Typ:8 Flash Tube Assembly 150, 172, 177, 1nAG, 180, 182, 188,206 
73-0167 207, 210 

150-0001 150-0002 C594501-0203 12V.· 14V. Single or 150,172, 177, 177AG, 180, 182, 185, 188 
Dual Flasher, AlE 206, 207,210 

150-0009 SAME C594501-0204 24V. - 28V. Single or 337 
Dual Flasher, A2E 

150-0010 150-0015 C594502-0102 12V.-14V. or24V, -28V, 150, 172, 177, lnRG, 180. 185, 188, 206, 
SingleJDual Flasher, DVA·2 207, 210 

151-0001 SAME. C62tOO1-0106 ! 2V. - 14V. lamp Assy. 150,172, 177, 177AG, 180, 182, 185, 
Red lens, X1E-6 188,206,207 

151-0006 SAME C621001-0102 24V. - 28V. lamp Assy. 210,337, 28 volt Version of 206, 207, 

i Aed lens, X2E. 185, 188 

152-<)004 152-0007 C622008-0101 12V. - 14V. Power Supply 150, 172, 177, , nAG, 180, 182, 185, 
188,206,207, R1 72,210 

152.()()06 152-0010 C622008-0102 24v' - 28V. Power Supply 210,28 voll Version 01 185, 188,206, - 207, Rl 82 , 150 , 172, In, 177RG 

153-0006 153-0009 C62206·0107 Wing TIp Strobe AssemOly 150,172, 177, , nAG, lBO, 182, lB5, 188 
206,207, 210 

I I I I Dwg. No. 
140 -0027 



AEROFLASH SIGNAL 17~~i:9~~:~0~O~~e2 
/ INSTALLATION INSTRUCTIONS FOR A DUMMY LOAD RESISTOR / 

Dummy Load Resistor 

PN 012-7426 

/150.0002 / 

5 Ohm 100 Watt Dummy Resistor 

~ 

r .J 

Weight ~ 3.5 oz. 
Size ~ 6.5 in 

For Single Lamp Operation: ' 
Connect one Terminal of the 5 ohm Dummy Resistor to the Yellow Flasher Lead 
from Pin #3 of the unmarked connector and the other ResistorTerminal to the Red 
Lead from Pin #2 of the unmarked connector «+> Supply voltage - same as 
Flasher Red Lead) . Make sure Resistor is securely mounted where it can 
dissipate heat well and does not heat the Flasher. 

150J0003 

5 Ohm 100 Watt Dummy Resistor 

For Single Lamp Operation: 
Connect one Terminal of the 5 ohm Dummy Resistor to the remaining Yellow 
Flasher Lead and the other end of the resistor to ground. Make sure Resistor is 
securely mounted where it can dissipate heat well and does not heat the Flasher. 

/150.0015 / 

5 Ohm 100 Watt Dummy Resistor 

For Single Lamp Operation 
Connect one Terminal of the 5 ohm Dummy Resistor to the Green Flasher Lead 
from Pin #2 of the connector and the other Resistor Terminal to the <-> Supply 
voltage (Same as Flasher Black Lead). Make sure Resistor is securely mounted 
where it can dissipate heat well and does not heat the Flasher. 

Drawn by E.G. o.o.TE3I12101 

Checked by PG. D.o.T£3112JOl 
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Limited Warranty 

GARMIN Corporation wamnlS this product to be fret from defects in materials and 
worknwtship for one: yen from the date of purchase:. GARMIN will, at its sole option, repair 
or ttplace any components 'Nhich fail in normal use. Such repairs or rtplactment will bt made 
at no charge to the customer for parts or labor. The CUS(omer is, howtver, responsible for any 
transponation costs. This warranty docs no< cover failures due: to abusr:, misuse. accident or 
uru.uthorized alteration or repairs. 

THE WARRANTIES AND REMEDIES CONTAINED HEREIN ARE EXCLUSIVE AND IN 
LIEU OF ALL OTHER WARRA.>mES EXPRESSED OR IMPLIED, INCLUDING ANY LIABIL
ITY ARISING UNDER WAR.~NTY Of MERCHANTABIliTY OR RTNESS fOR A PARTICU· 
LAR PURPOSE, STATIJTORY OR OTHERWISE. THIS WARRANTI GIVES YOU SPECIFIC 
LEGAl RIGHTS, WHICH MA.Y VAF:f. fROM STATE TO STATE 

IN NO EVENT SHAll G.A,. RMIN BE liABLE FOR ANY INClDENTAL. SPECIAL, INDlREcr 
OR CONSEQUENTlAl DAMAGES, WHETHER RESULTING FROM THE USE, MISUSE OR 
INABIUTY TO USE THIS PRODUCT OR FROM DEFEffi IN THE PRODUCT. SOME 
STATES DO NOT ALLOW THE EXQUSIONS OF INCIDENTAL OR CONSEQUENTIAL 
DAMAGB. SO THE ABOVE UMITATIONS MAY NOT APPLY TO YOU. 

To oblain warranty seTVia, call the: GARMIN Customer Service: depanment (9131397.8200) 
for a returned merchandise tracking number. The unit should be securely packaged wi th the 
tracking number clurly marked on the outside: of the: package, and sent freight prtpaid and 
insured to a GARMIN W2TTanty service: station. A copy of the original sales receipt is required 
as tht: proof of purchase for waflinty repairs. GARMIN rtl2ins the exclusive right to rtpair or 
replace the: unit or software or offe:r a full rtfund of the pun::hase pritt at its sole: discretion. 
SUCH REMEDY SHALL BE YOUR SOLE AND EXCLUSIVE REMEDY FOR ANY BREACH 
Of WARRANTY. 

• 
NOTE: The GTX 320A owner accepts all responsibility for obraining 
the proper licensing before using the transponder. 

• 

=N=O="=E:=Th=e=,=o=,,=,.=g';e=you~ca~n=expect";'~"=o=m=rhe':':G=TX~3=1=0A~is=''='m=it=ed~ 
to ·line of sight". Lowaltitude or aircraft antenna shielding by the 
aircraft itself may result in reduced range. Range can be improved 
by climbing ro a higher altitude. It may be possible ro minimize 
antenna shielding by locating the antenna where dead spots are 
only noticed during abnormal flight attitudes. 

• 
CAUTION; The GTX 320A should be turned off before sraning or 
shutting down aira-aft engine(s). 
--------~------------



Idem Blltton R~light 

Function Selector Switch: 
The function .se~or switdl is a five position rotary ~th. The five positions are: 

Off-Turns off all power to the GTX 320A (the unit should bt turned off 
before starting aircraft engine(s). 

SBY-Tums the transponder on, but when in SBY the unit will not reply 
to any interrogations. 

ON-The transponder transmits the aircraft's identification code (Mode A) 
but does not include altitude infonnation. 

AU· The transponder traru;mits the aircraft's identification code. in Mode 
A and presgjre altitude (29.92 inches Hg) information in Mode C pro
vided the aircraft is equipped with an optional altitude encoder. The unit 
is nonnally operated in the AU position at all times unless otherwise 
directed by ATC. 

TST-Moving the switch to the TST position tests the reply tight. The 
function selector is spring loaded and must be ht:1d in TST position. 
When released, it automatically returns to the ALl position. 

Any time the function switch is in the ON or ALT position the lIan. 

sponder becomes an active pan of the Air Traffic Control Radar &aeon 
System (ATCRBS). The transponder also responds to interrogations from 
TOO equipped lircral!. 



Code Selector 

The code selector consists of four, eight· position switches r.hat provide 4,096 active 
identification codes. The: code selected should bt either a VFR code or a code assigned 
by ATe. Rtgul.ations require that aircraft equipped with a transponder must opentt the 
rn.nsponder. including Moce C equipment unless otherwise dirtcttd by ATC. 

When making routine code changes, you should avoid inadvenent selection of codes 
7500,7600. or 7700 causing momentary lalst: alanns at ground facilities. For example whe:n 
switching from code 2700 to code 7200, switch first to 2200 then 7200. NOT 10 7700 and 
then 7200. 

This proct:durt applies 10 nondismte code 7500 and all discrete codes in the 7600 and 
7700 series (i.e., 7600 to 7677, 7700 to 7771) which lrigger special indicators in automated 
facilities. Only nondiscrtte code 7500 will be decoded as the hijack code. An ain;:rafts 
transponder code is utilized for ATC tracking capibility, thtrefore you should not tum the GTX 
320A to SBY whe:n making routine: code changes. 

Important Codes 

!lOO-The United States VFR Code for any altitude. 

7600-Loss of Communi:ations. 

7500-Hijacking (Never assigned by ATC without prior notification of the pilot that the 
aircraft is subjea to unbwful interfertnct). 

7700-Eme~ncy. 

OOOO·Military usc. Never sqU2wk this Code. 
See the kronautiallnfornu.tion Manual (AIM) for an explanation and uses of identifia

tion codes. 
IDENT Buttou 

On occasion. a conlroller will rtquest -SQUAWK !DEN! to identify your uansponder 
return from other aittraft. Respond by momentarily pressing the lDENT button, activating the 
Special Position Idcntific:ation for approximately 20 seconds. 

RepIyUsht 

The reply light will blink each time the uansponck:r replies 10 an interrogation. The rtply 
light remains illuminated dunng the !DENT time interval and during TST function. 



GTX l20A TRANSPONOER SPECIFICATIONS 

150 Compliance: TSO C74c Cbss lA 

Ternperaturt RaIlge -N'( to +we (Contmous Operation) 

lItstafted weight with fad:; & ~(l(S 2.9 Ibs. (1.3 kg) 

Physical dimmsions: 

Bezel height 1.63 in. (41 mml 

Bezel width 6.25 in. (159 mm) 

Depth beIlind panel il'ld. connectors 8.76 in. (223 mm) 

""'" Transmitter ffequency 

Transmittef PoW!f 

RKeivef frequency 

Rtaivef Sensitivity 

Mode A Capabity 

Mode C Capability 

E.ttemal Supprmion 

11 .0 to no Vdc; Mu Power Input: 12 Watts ell sao pri 

95% 0 +SS·C for 16 H:>urs; 

85% 0 ... 38·C lot 32 H:lUI'S 

SO.OOO F~ 

1090 MHz 

200 Watts NomN/ 

1030 MHz 

·74dBm NomNJ for 90% (tp/its 

4096 klentifiation Codrs 

100 foot lnatments frOll'l-lClQO 10 63,000 fett 

klput - low O.SY, High fN 

Output lWPubt 
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GTX 320 HARDWARE MOD LEVEL HISTORY 

The following table identifies hardware modification (Mod) Levels for the GTX 320 Transponder. Mod 
Levels are listed with the associated service bulletin number, service bulletin date, and the purpose of the 
modification. The table is current at the time of publication of this manual (see date on front cover) and is 
subject to change without notice. Authorized Garmin Sales and Service Centers are encouraged to access 
the most up-to-date bulletin and advisory information on the Gannin Dealer Resource web site at 
www.garmin.comusingtheirGarmin-providedusernameandpassword. 

MOD SERVICE SERVICE PURPOSE OF MODIFICATION 

LEVEL 
BULLETIN BULLETIN 
NUMBER DATE 

1 NA NA Initial Release 

2 9805 1 o-3(H 998 Incorporates new circuitry In power supply 

GTX 320A HARDWARE MOD LEVEL HISTORY 

The following table identifies hardware modification (Mod) Levels for the GTX 320A Transponder. Mod 
Levels are listed with the associated service bulletin number, service bulletin date, and the purpose of the 
modification. The table is current at the time of publication of this manual (see date on front cover) and is 
subject to change without notice. Authorized Gannin Sales and SeIVice Centers are encouraged to access 
the most up-to-date bulletin and advisory information on the Gannin Dealer Resource web site at 
www.garmin.com using their Garmin-provided user name and password. 

MOD 

LEVEL 
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1 GENERAL DESCRIPTION 

1.1 Introduction 

This manual provides the installation and operating instructions for the Garmin GTX 320 and the GTX 320A 
Transponders. Information penaining to the maintenance, alignment, and procurement of replacement parts is 
found in the GTX 320 Maintenance Manual, PIN 190-00133-02 and the GTX 320A Maintenance Manual, PIN 
190·00133-08. After installation of the GTX 3201 GTX 320A, FAA Form 337 must be completed by an 
appropriately certificated agency and ATC transponder tests required by 14 CFR, Part 91.413 must be completed 
to return the aircraft to service. 

1.2 Equipment Description 

. The Gannin GTX 3201320A Transponder is a radio transmitter and receiver that operates on radar frequencies. 
Receiving ground radar interrogations at 1030 MHz, it transmits a coded response of pulses to ground-based radar 
aD a frequency of 1090 MHz. 

As with other Mode A/Mode C transponders, the GTX 320/320A replies with anyone of 4,096 codes, which 
differ in the position and number of pulses transmitted. By "replying" to ground transmissions, your 
GTX 3201320A enables ATC computers to display aircraft identification, altitude and ground speed on ATC radar 
screens. The GTX 3201320A is equipped with IDENT capability that activates the Special Position Identification 
Pulse (SPO for approximately 20 seconds (I8 seconds for the OTX 320A) identifying your transponder return 
from other aircraft on the controller's scope. 

1.3 Technical Specifications 

1.3 .1 Transponder Specifications 

Table 1-1 Transponder Specifications 

Characteristic 

TSO C74c Class 1 A, JSTO C74C Class 1 A 
I (A1 Dl )-CA(BMN)XXXXXXZBABAUZXXXXXX 

GTX 320: FAA TSO C74c; RTCA DO·160C, JTSO C74c 
GTX 320A: FAA TSO C74c; RTCA DO·l 60D, JTSO C74c 
-20°C to +S5°C (Continuous Operation) 
GTX 320: 14/28 VDC: 12 Watts Max. 
GTX 32OA: 14128 VDC: 20 Watts Max. 
95% @ +55°C for 16 Hours; 85% @ +38°C for 32 Hours 
60,000 Feet 
1090 MHz 
125 Watts minimum, 150 Watts nominal at the antenna with 
1.5 dB coaxial cable loss at 1090 MHz 
1030 MHz 
GTX 320: -72 dBm Nominal for 90% replies 
GTX 320A: -74 dBm Nominal for 90% reolies 
4096 Identification Codes 
100 Foot Increments from -1000 to 63,000 Feet 
Low ~ 0 .5 V; High > 8 V 

GTX 3201320A Installation Manual 
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Specification 

TSO,JTSO 
TSO ENVCAT 
Applicable Documenls 

Temperature Range 
Power Requirements 

Humidity 
AHitude 
Transmitter Freauencv 
Transmitter Power 

Receiver FreQuencv 
Receiver Sensitivity 

Mode A Capability 
Mode C Caoabilitv 
ElQemal S_UPPJ-<tS.sion Input 
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1.3.2 Physical Characteristics-GTX 320 

Table 1-2 GTX 320 Physical Characteristics 

Characteristic Specification 

Behind Panel 

1.3.3 Physical Characteristics-GTX 320A 

Table 1-3 GTX 320A Physical Characteristics 

Characteristic Specification 

Bezel Height 1.63 inches 41 mm) 
Bezel Width 6.25 inches 159 mm) 
Rack Height (Dimple to Dimple) 1.71 inchesJ43 mm) 
Rack Width 6.30 inches (160 mm) 
Depth Behind Panel with Connectors (measured from face 8.78 inches (223 mm) 
of aircraft Danel to rear of connector backshells) 
Weight Unit Only) 2.3 Ibs. (1.1 kg) 
Weiaht Installed with rack and connectors) 2.9 Ibs. (1 .3 kg) 

1.4 Equipment Available 

1.4.1 Available Configurations 

Table 1-4 Available Configurations 

Item Garmin PIN 
Garmin GTX 320 TransDonder 010-00135-00 
Garmin GTX 320A Transoonder 010-00247-00 
Garmin GTX 320 Transponder includes Garmin installation kit, 010-00135-03 
PIN 010-10161-00 
Garmin GTX 320A Transponder includes Garmin installation kit, 010-00247-02 
PIN 010-10161-01 
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1.4.2 Installation Accessories 

1.5 

• 

• 

• 

Table 1-5 Available Installation Accessories 

Item Garmin PIN 

Rack. Rear Backplale and Conneclor Kil 01 

• A transponder antenna approved to TSO C66() or C74() that has been 
installed 10 meet the requirements of this manual may be approved for use with 
the GTX 320!320A. 

Additional Equipment Required 

Antenna Sealant - Use antenna manufacturer's instructions, install according to FAA 
AC43.IJ -2A 

Cables - The installer will supply all system cables. Cable requirements and fabrication is detailed in 
Section 2 of this manual. 

Hardware - Ii6 Flat Head Screw (6 ea.) and #6-32 Self Locking Nut (6 ea.). Hardware required to 
mount installation rack is not provided. 

1.6 Installation Approval 

The conditions and tests required for TSO approval of the GTX 320/320A Transponder and antenna are minimum 
performance standards. It is the responsibility of the installer to determine that the aircraft installation standards 
for a specific type or class of aircraft. are in compliance with all applicable TSO requirements. Jbe 
OTX 3201320A and antema may be installed only iffiuther evaluation by the applicant documents an acceptable 
installation and is approved by the administrator. For GTX 3201320A TSO compliance, see Appendix A. For 
antenna TSO compliance, refer to antenna manufacturer's literature. 

1.7 ATC Transponder Tests and Inspections 

The ATe transponder tests required by 14 CFR, Part 91.413 may be conducted using a bench check or portable 
test equipment and must meet the requirements prescribed in Part 43 Appendix F. 

Ifportable test equipment with appropriate coupling to the aircraft antenna system is used, operate the test 
equipment for ATCRBS transponders at a nominal rate of 235 interrogations per second to avoid possible 
A TCRBS interference. An additional 3 dB loss is allowed to compensate for antenna coupling errors during 
receiver sensitivity measurements conducted in accordance with Part 43 Appendix F, Paragraph (c)(1) when using 
portable test equipment 
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1.8 Limited Warranty 

This Gannin product is warranted to be free from defects in materials or workmanship for two years from the date 
of purchase. Within this period, Garmin will at its sole option, repair or replace any components that fail in 
normal usc. Such repairs or replacement win be made at no cbarge to the customer for parts or labor, provided 
that the customer shall be responsible for any transportation cost. This warranty does not cover failures due 10 

abuse, misuse, accident ()r unauthorized alteration or repairs. 

THE W ARRANTlES AND REMEDIES CONTAINED HEREIN ARE EXCLUSIVE AND IN LIEU OF ALL 
OTHER WARRANTIES EXPRESS OR IMPLIED OR STATUTORY, INCLUDING ANY LIABILITY 
ARISING UNDER ANY WARRANTY OF MERCHANTABILITY OR FIlNESS FOR A PARTICULAR 
PURPOSE, STATUTORY OR OTHERWISE. THIS WARRANTY GIVES YOU SPECIFIC LEGAL RlGHTS, 
WHICH MAY VARY FROM STATE TO STATE. 

IN NO EVENT SHALL GARMIN BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT OR 
CONSEQUENTIAL DAMAGES, WHETHER RESULTING FROM THE USE, MISUSE, OR INABILITY TO 
USE TIDS PRODUCT OR FROM DEFECTS IN THE PRODUCT. Some states do not allow the exclusion of 
incidental or consequential damages, so the above limitations may not apply to you. 

Garmin retains the exc1u.sive right to repair or replace the unit or sofiv.lare or offer a full refund of the purchase 
price at its sole discretion. SUCH REMEDY SHALL BE YOUR SOLE AND EXCLUSIVE REMEDY FOR 
ANY BREACH OF WARRANTY. 

To obtain warranty service, contact your local Garmin Authorized Service Center. For assistance in locating a 
Service Center near you, call Garmin Customer Service at one oftbe numbers shown below. 

Products sold through online auctions are not eligible for rebates or other special offers from Garmin. Online 
auction conflrmations are not accepted for warranty verification. To obtain warranty service, an original or copy 
of the sales receipt from the original retailer is required. Garmin will not replace missing components from any 
package purcbased through an online auction. 

Garmin International, Inc. 
1200 East 151 it Street 
Olathe, Kansas 66062, U.S.A. 
Phone: 913/397.8200 
FAX: 913/397.8282 
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2 INSTALLATION OVERVIEW 

2.1 Introduction 

This section provides the necessary information for installing the GTX 320/320A Transponders, and where 
required, optional accessories. Installation of the GTX 320/320A Transponder should comply with the aircraft 
Type Certificate (TC) or Supplemental Type Certificate (STC). Cabling will be fabricated by the installing 
agency to fit each particular aircraft. The guidance of FAA advisory circulars AC 43.13-18 and AC 43.13-2A, 
where applicable, may be found useful for accomplishing retro-fit installations that comply with FAA regulations. 
This section contains interconnect diagrams. mounting dimensions, and information pertaining to installation. 

2.2 Unpacking and Inspecting Equipment 

Carefully unpack the equipment and make a visual inspection of the unit for evidence of damage incurred during 
shipment. If the unit is damaged, notify the carrier and file a claim. To justify a claim, save the original shipping 
container and all packing materials. Do not return the unit to Gannin until the carrier has authorized the claim. 

Retain the original shipping containers for storage. If the original containers are not available, a separate 
cardboard container should be prepared that is large enough to accommodate sufficient packing material to 
prevent movement. 

2.3 Antenna Installation 

2.3.1 Location Considerations 

A. The antenna (Gannin PIN 010-10160-00) should be well removed from any major protrusions, the 
engine(s), propeller(s), and antenna masts. It should also be as far removed as practical from landing 
gear doors, access doors, or other openings that could alter its radiation pattern. 

B. The antenna should be mounted on the underside of the aircraft and in a vertical position (relative to 
the position of the aircraft in level flight) . 

C. Avoid mounting the antenna within three feet of the ADF sense antenna or any other communication 
antenna and six feet from the DME antenna. 

D. To prevent RF interference, the antenna must be mounted a minimum distance of three feet from the 
GTX 3201320A. 

NOTE 

If the antenna is being installed on a composite aircraft, ground planes may be required. Conductive 
wire mesh, radials, or thin aluminum sheets embedded in the composite material provide the proper 
ground plane allowing the antenna pattern (gain) to be maximized for optimum transponder 
performance. 

2.3.2 Antenna Installation 

Install the antenna according to the antenna manufacturer's instructions and FAA AC 43.13-2A. 
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2.3.3 Installation Approval Considerations for Pressurized Aircraft 

Antenna and cable installations on pressurized cabin aircraft require FAA approved installation design and 
engineering substantiation data whenever such installations incorporate alteration (penetration) of the cabin 
pressure vessel by connector boles and/or mounting arrangements. 

For needed engineering support pertaining to the design and approval of such pressurized aircraft antenna 
installations, it is recommended that the installer proceed according to any of the following listed alternatives: 

I. Obtain approved antenna installation design data from the aircraft manufacturer. 

2. Obtain an FAA approved Supplemental Type Certificate (STC) pertaining to and valid for the subject antenna 
installation. 

3. Contact the FAA Aircraft Certification Office in the appropriate Region and request identification of FAA 
Designated Engineering Representatives (DERs) who are authorized to prepare and approve the required 
antenna installatlon engineering data. 

4. Obtain FAA Advisory Circular AC-183C and select (and contact) a DER from the roster of individuals 
identified there under. 

5. Contact an aviation industry organization such as the Aircraft Electronics Association and request their 
assistance. 

Page 2-2 
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2 .3.4 Antenna Cable Installation 

When routing antenna cables, observe the following precautions: 

• 
• 

AU cable routing should be kept as short as possible and as direct as possible. 

Avoid sharp bends. 

• Avoid routing cables near power sources (e.g., 400 Hz generators, trim motors, etc.) or near power for 
fluorescent lighting. 

• Avoid routing cable near ADF antenna cable (allow at least a 12-inch separation). 

The table below lists the recommended 50 ohm double shielded coax antenna cable vendor and the type to be 
used for specific lengths of cable. Adherence to this table will ensure that the coax installation will not exceed the 
maximum allowable 1.5 dB attenuation at the transmitter operating frequency of 1090 MHz. 

Table 2-1 Antenna Coax Cable, Vendor & Type 

Max. Length ECSType MIL-C-17 Type RGType 
(feet) 

8.8 M17/128 AG400 
10.0 3C142B 
12.5 M17i112 RG304 
17.0 311601 M17I127 AG393 
21.0 311501 
27.0 311201 
41.0 310801 

Supplier Vendor: Electronic MIL-C-17 types: AG types: See 
Information Cable Specialists See current issue of current issue of 

5300 W. Franklin Qualified Products Qualified Products 
Drive List QPL-17. List QPL-17. 
Franklin, WI 53132 
Tel: 800·327-9473 
414-421-5300 
Fax: 414-421-5301 

2.3.5 Antenna Cable Connectors 

One of two rack connectors is provided (item 6 or 12 in the installation drawing, figure B2). RF Adapter item 12 
(PIN 330-00326-(0) requires the cable to be terminated to an appropriate type BNC plug (provided by installer). 
which is then attached to item 12. Any 50 ohm. double shielded cable may be used, provided it introduces less 
than 1.5 dB attenuation at I GHz including the connector. 

Connector item 6 (PIN 330-00198-(0) requires the cable to be terminated directly to it and can accommodate only 
M 171128 (RG-400) cable. The completed cable including connectors must introduce no more than 1.5 dB 
attenuation at I GHz. lnstructions for installing the item 6 are shown in Figure 2-1 and detailed in the following 
steps A-G. 
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2.6 Check Existing Coax and Antenna Before Using a GTX 320/320A Adapter in an 
Exist ing Installation 

CAUTION 

Before using a Narco or BendixlKing Adapter to install a GTX 3201320A into an existing 
installation., the RF coaxial cable, its connectors, and the antenna must be checked to ensure the 
following: 

• There must be no corrosion or damage on the coax or its RF connectors that would adversely affect 
operation. 

• The RF attenuation of the coax from the installation rack to the antenna must not exceed 1.5 dB at 
1090 MHz. 

• The antenna must not have corrosion, damage, or loose connections. 

2.7 Installation Using Existing Narco AT 150 Installation Rack 

TheGTX 320 andG1X 320A can be used with an existing NARCO AT 150 Installation Rack by using the 
NARCO AT 150 Installation Adapter (PIN 011-00292-00). See figure 86 for the NARCO AT 150 Adapter 
assembly drawing. 

NOTES 

GTX 320 units that are at Mod Level 1 must use the Mod Level I NARCO Installation Adapter. 
After Mod Level l, the GTX 320 sits 0. 17" (4.3 mm) closer to the instrument panel. Also, when 
installing the GTX 320 in an existing NARCO AT 150 rack (using the AT 150 Adapter) and when 
the aircraft has a bus voltage of +28 VDC, make sure the +28 VDC dropping resistor is bypassed. 

A. Slide the adapter into the rack installation until the jackscrew mates with its nut. 

B. Twn the jack screw with a 3/32" Allen wrench until the adapter is secure. 

C. Looking at the bottom of the transponder, make sure the front lobe of the locking mechanism is in a 
vertical position. This can be accomplished by using a 3/32" Allen wrench through the face plate. 

D. Slide the unit into the rack Wltil the front lobe of the unit touches the rack. Guide pins on the back 
plate will help properly align the unit in the rack. 

E. Tum the Allen wrench clockwise until unit is secured in the rack. Continue turning WItil tight. Do 
DOt overtighten the screw. 

F. To remove the unit from the rack tum the 3/32" Allen wrench counterclockwise until it disengages 
from the rack. 
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2.8 Installation Using Existing Bendix/King KT 76A!78A Installation Rack 

The GTX 320 and GTX 320A can be used with an existing BeodixlKing KT 76An8A installation rack by using 
tile KT 76N78A Installation Adapter (PIN 011-00289-00). See figure B7 for the BendixlKing KT 76N78A 
Adapter assembly drawing. 

NOTES 

GTX 320 units that are at Mod Level 1 must use the Mod Level 1 BendixlKing KT 76Af78A 
Installation Adapter. After Mod Level I, the GTX 320 sits 0.17" (4.3 mm) closer to the instrument 
panel. Also, when installing tile GTX 320 in an eJtisting BendixlKing KT 76N78A rack (using the 
1C.T 76A178A Adapter) and when the aircraft has a bus voltage of+28 VDC, make sure the +28 VDe 
dropping resistor is bypassed. 

A. Attach the KT 76Afl8A installation adapter to the rear of the GTX 320 using the two captive screws 
on the adapter. 

B. Looking at the bottom of the transponder, make sure the front lobe of the locking mechanism is in a 
vertical position. This can be accomplished by using a 3/32" Allen wrench through the face plate. 

C. Slide the unit into the rack until the front lobe of the unit touches the rack. Guide pins on the back 
plate will belp in the proper alignment of the unit in the rack. 

D. Tum the Allen wrench clockwise until unit is secured in the rack. Continue turning until tight. Do 
not overtighten the screw. 

E. To remove the unit from the rack, tum the 3/32" Allen wrench counterclockwise until it disengages 
from the rack. 
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3 POST INSTALLATION CONFIGURATION & CHECKOUT PROCEDURE 

3.1 Aircraft Station Licensing Requirements 

The Telecommunications Act of 1996, effective February 8, 1996, provides the FCC discretion to eliminate radio 
station license requirements for aircraft and ships. At the present time, you do not need an individual license to 
operate the GTX 3201320A aboard your private aircraft in many circumstances. To find out the specific details on 
whether you are exempt from licensing, please see FCC Fact Sheet PR 5000 or contact the FCC at 
(800}322·1117. 

If an aircraft license is required or desired. contact the FCC at (800)-322-1117 to request fonn 404, Application 
for Aircraft Radio Station License. The FCC also bas a fax-an-demand service to provide forms by fax at 
(202)418·0177. 

The GTX 3201320A owner accepts all responsibility for obtaining the proper licensing before using the 
transponder. 

3.2 Operation 

NOTE 

The coverage you can expect from the GTX 3201320A is limited to "line of sight". Low altitude or 
aircraft antenna sh.ielding by the aircraft itself may result in reduced range. Range can be improved 
by climbing to a higher altitude . It may be possible to minimize antenna shielding by locating the 
antenna where dead spots are only noticed during abnonnal flight attitudes. 

IDENT BUTTON REA.. Y LlQiT 

~ / 

/ 7 
CODE SELECTION KNOBS FUNCTON SaECTION KNOB 

Figure 3-1 . Transponder Front Panel (GTX 320 Shown) 

NOTE 

The Transponder should be turned off before starting aircraft engioe(s). 
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3.2.1 Function Selection Switches 

The function selector switch is a five position rotary switch. The five positions are: 

• OFF - Turns off all power to the GTX 320/320A. 

• SBY - Turns the transponder on, but when in SBY the transponder will DOt reply to any 
interrogations from the ground radar system. 

• ON - Places the transponder in Mode A, the identification mode. In addition to the aircraft 's 
identification code, the transponder will also reply to altitude interrogations (mode C) with signals 
that do Dot contain altitude information. 

• ALT - Places the transponder in Mode A and Mode C, the identification and altitude reporting 
modes to respond to ATC aircraft identification interrogations and altitude interrogations with 
standard pressure altitude (29.92 inches Hg.) received from an external altitude digital encoder. The 
ALI position may be used in aircraft that are Dot equipped with the optional altitude encoder, 
however, the only response will be discreet signals that do not contain altitude information. 

NOTE 

Any time the function switch is in the ON or ALI position the transponder becomes an active part of the 
beacon system. Select ON or ALI as late as practical prior to takeoff and to OFF or SBY as soon as 
practical after completing landing roll unless the change to SBY has been accomplished previously at the 
request of ATC. 

• ISI - Turning the switch to the IST position tests the reply indicator. The IST position is spring 
loaded and must be held momentarily. When released, it will automatically return to the ALT 
position. 

3.2.2 Code Selection 

The code selector consists of four, eight position switches that provide 4,096 active identification codes. 

I NOTE 
When making routine code changes, yOll should avoid inadvertent selection of codes 7500, 7600, or 7700 thereby 
causing momentary false alarms at automated ground facilities. For example when switching from code 2700 to 
code 7200, switch fll'St to 2200 then 7200, NOT to 7700 and then 7200. 

This procedure applies to nondiscrete code 7500 and all discrete codes in the 7600 and 7700 series (i .e., 7600-
7677, 7700-7777) which trigger special indicators in automated facilities. Only nondiscrete code 7500 will be 
decoded as the bijack code. An aircraft's transponder code (when available) is utilized to enhance the tracking 
capabilities of the ATC facility, therefore YOll should not turn the transponder to SBY when making routine code 
changes. 

See the Aeronautical Information Manual (AIM) for a detailed explanation of the identification codes. 
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3.2.3 IDENT Button 

On occasion, the controller will request "SQUAWK IDENT'. Respond by momentarily pressing and releasing 
the IDENT button. Pressing the IDENT button activates the Special Position Identification Pulse (SPI) for 
approximately 20 seconds identifying your transponder return from other aircraft on the controller' s scope. 

3.2.4 Reply Light 

The reply light will blink each time the transponder replies to ground interrogation. The reply light also remains 
lit during the IDENT time interval. 
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APPENDIX A 

CERTIFICATION DOCUMENTS 

A.1 Continued Airworth iness 

Other than for regulatory periodic functional checks, maintenance of the GTX 3201320A is "on condition" only. 
Refer to the GTX 320 and GTX 320A Maintenance Manuals. Periodic maintenance of the GTX 3201320A is not 
required. 

This section provides assistance to the installing agency in preparing Instructions for Continued Airworthiness 
(leA) in response to Bulletin Number HBA W 98-18, "Checklist for Instructions for Continued Airworthiness for 
Major Altemtions Approved Under the Field Approval Process", effective 1017/98. 

Aviation Authority approved installers are bereby granted permission to reference appropriate service instructions 
and excerpts from this Installation Manual to accomplish the Instructions for Continued Airworthiness. This 
permission does not construe suitability oftbe documents. It is the applicant's responsibility to determine the 
suitability of the documents for the ICA. 

Following is a suggested ICA for a Garmin GTX 3201320A unit installation. Some of the checklist items do not 
apply, in which case thoy should be marked ''N/A'' (Not Applicable). 

instructions For Continued Airworthiness, Garmin GTX 320J320A 
1. Introduction 

[Aircraft that has been altered: Registration (N-) number, Make, Model and Serial Number] 

Content, Scope, 
Purpose and Arrangement: 

Applicability: 
Definitions! Abbreviations: 
Precautions: 
Units of Measurement 
Referenced Publications: 

Distribution: 

This document identifies the Instructions for Continued Airwortlriness for the 
modification of the above aircraft by iosta1lation of a Garmin GTX 3201320A. 
Applies to aircraft altered by installation of the Garmin GTX 3201320A. 
None,N/A. 
None,N/A. 
None. N/A. 
Garmin GTX 320/320A Installation Manual, PIN 190·00133'{)] 
Garmin GTX 320 Maintenance Manual. PIN 190'()() 133·02 
Garmin GTX 320A Maintenance Manual, PIN 190-00133-08 
Garmin STC # [applicable STC number for the specific model installed. refer to 
Appendix B of this manual]. 
Garmin GTX 3201320A Pilot 's Guide, PIN 190·00133·09. 
This document should be a permanent aircraft record. 

2. Description of the Alteration 
Installation of the Garmin GTX 3201320A, with interface to Encoding Altimeter or Blind Encoder. Refer to 
section 2.4 and Appendix B of this manual for interconnect infonnation. Antenna installation removal and 
replacement should be in accordance with applicable provisions of AC43. 13-1B and 43.13-2"\'. 
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3. Control, Operation Information 
Refer to the GTX 320/320A Pilot', Guide. 

4. Servicing Information 
N/A 

5. Maintenance Instructions 
Maintenance of the GTX 320t320A is 'on condition' only. Periodic maintenance is not required. Refer to the 
GTX 320 and the 320A Series Maintenance Manuals. 

6. Troubleshooting Information 
Refer to the GTX 320 and the GTX 320A Maintenance Manuals. 

7. Removal and Replacement Information 
Refer to section 2.4 of this manual. If the unit is removed and reinstalled, a functional check of the equipment 
should be conducted in accordance with section 3.2 of this manual. 

8. Diagrams 
Refer to Appendix B of this manual. 

9. Special Inspection Requirements 
N/A 

10. Application of Protective Treatments 
N/A 

11. Data: Relative to Structural Fasteners 
Antenna installation, removal and replacement should be in accordance with applicable provisions of 
AC43.1 3-IA and 43. I3-2A. Also, refer to section 2.3 of this manual. 

12. Special Tools 
N/A 

13. This Section is for Commuter Category Aircraft Only 
A . Electrical loads: Refer to section 1.3 of this manual. 
B. Methods of balancing flight controls: NtA. 
C. Identification of primary and secondary structures: Nt A. 
O. Special repair methods applicable to the airplane: Antenna installation, removal, and replacement should 
be in accordance with applicable provisions of AC43.13-1B and 43.13-2A. 

14. Overhaul Period 
No additional overhaul time limitations. 

15. Airworthiness Limitation Section 
N/A. 
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16. Revision 
To revise this ICA, a letter must be submitted to the local FSDO with a copy of the revised FAA FOnD 337, 
and revised ICA. The FAA inspector accepts the change by signing Block 3 and including the following 
statement: 

"The attached revised/new Instructions for Continued Airworthiness (date ) for the above aircraft or 
component major alteration have been accepted by the FAA, superseding the Instructions for Continued 
Airwonhiness (date 1." 

17. Assistance 
Flight Standards Inspectors bave the resources to respond to questions regarding the ICA. 

Implementation and Record Keeping 
For major alterations performed in accordance with FAA field approval policy, the owner/operator operating 
under Part 91 is responsible for ensuring that the ICA is made part of the applicable section 91.409 inspection 
program for their aircraft. This is accomplished when a maintenance entry is made in the aircraft's maintenance 
record in accordance with section 43.9. This entry records the major alteration and identifies the original ICA 
location (e.g., Block 8 of FAA Form 337, dated ) along with a statement that the lCA is now part of the 
aircraft' s inspection/maintenance requirements. 
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A.2 Environmental Qualif ication Form (GTX 320) 

NOMENCLATURE: GTX 320 Airborne ATC Transponder Equipment 

TYPEIMODEUPART NO.: 010-00135-00110 TSO - C74c Class 1 A 

MANUFACTURER'S SPECIFICATION ANDIOR OTHER APPLICABLE SPECIFICATION: 004-00042-00 

MANUFACTURER: 

ADDRESS: 

Conditions 

Garmin International 

1200 E 151st St, Olathe, Kansas 66062 

Table A-1 GTX 320 EOF Table 

RTCADO- Description of Conducted Tests 

160C Section 

Temperature and Altitude 4.0 Equipment tested to Categories A 1 & D1 except 

Low Temperature 
High Temperature 
In-Flight Loss of Cooling 
Altitude 
Decompression 
Overpressure 
Temperature Variation 
Humidity 
Shock 

Operational 
Crash Safety 
Vibration 

Explosion 

Waterproofness 

Fluids Susceptibility 

Sand and Dust 

Fungus 

Salt Spray 

Magnetic Effect 

Power Input 

Voltage Spike 

Page A -4 
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4.5.1 
4.5.2. & 4.5.3 
4.5.4 
4.6.1 
4.6.2 
4.6.3 
5.0 
6.0 
7.0 

7.2 
7.3 
B.O 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

16.0 

17.0 

as noted 

Cooling air not required 

Eauipment tested to CateooN C 
Eauipment tested to Cateoo.v A 
Equipment tested accord ing to DO-160C. Par. 
7.2.1 

Equipment tested Wit~o~ shock 1~ounts to 
Cateaories B. M and N able B-1 
Equipment identified as Category X. no test 
reauired 
Equipment identrtied as Category X. no test 
roouired 
Equipment identified as Category X. no test 
reaui red 

Equipment identified as Category X. no test 
reQuired 

Equipment identified as Category X. no test 
required 

Equipment identified as Category X. no test 
reouired 

Equipment tested to Class Z 

I EQuipment tested to Cate.orv B 

I Equipment tested to Catee.orv A 
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Conditions 

Audio Frequency 
Susceptibility 

Induced Signal 
Susceotibility 

Radio Frequency 
Susceotibility 

Radio Frequency Emission 

Lightning Induce Transient 
Susceptibility 

Lightning Direct Effects 

Icing 

Other Tests 

Remarks- None 

GTX 320/320A Installation Manual 
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Table A-I GTX 320 EQF Table (continued) 

ATCA 00-
160C Section 

18.0 

19.0 

20.0 

21.0 

22.0 

23.0 

24.0 

Description of Conducted Tests 

Equipment tested to Category B 

Equipment tested to Category A 

Equipment tested to Category U 

Equipment tested to Category Z 

Equipment identified as Category XXXX, no test 
required 

Equipment identified as Category X, no test 
reQuired 

Equipment identified as Category X. no test 
required 
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A.3 Environmental Qualification Form (GTX 320A) 

Nomenclature: 

Type/Model/Part No.: 

GTX320A Airborne ATe Transponder Equipment 

010-00247·( ) 
(Includes 011-00728-( » 

TSO - C74c Class 1 A 

Manufacturer's Specification And/Or Other Applicable Specification: 004-00111-00 

Manufacturer: 

Address: 

Conditions 

Temperature and Altitude 

Low Temperature 

High Temperature 

In-Flight Loss of Cooling 

Altitude 

Decompression 

Overpressure 

Temperature Variation 

Humidity 

Shock 

Vibration 

Explosion 

Waterproofuess 

Fluids Susceptibility 

Sand and Dust 

Fun,,"s 
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Garrnin Corporation 

1200 E 151st St.. Olathe. Kansas 66062 

Table A-2 GTX 320A EQF Table 

RTCA 00-
1600 Section 

4 .0 

4.5.1 

4.5.2. & 4.5.3 

4.5.4 

4.6.1 

4.6.2 

4.6.3 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 

12.0 

13 .0 

Description of Conducted Tests 

Equipment tested to Categories A I & D I 

Cooling Air Not Required 

Equipment tested to Category C 

I EQuipment tested to Category A 

I EQuipment tested to Category B 

Equipment tested in ea~h aircraft type to aircraft 
zone 2. Aircraft Type 2 and 6 were tested to 
Category S2, Vibration level B2. Aircraft Type 3, 4 
and 5 were tested to Category S, Vibration level M. 

Note: Vibration level M modified to increase level 
to RTCA DO-160C Curve N for Helicopters as 
follows-O'! inches peak-to-peak double amplitude 
from 5 Hz to 17 Hz, 1.5 g-Pk from 17 Hz to 500 Hz. 

I EQuipment identified as Category X, no test required 

I EQuipment identified as Category X, no test required 

I Equipment identified as Category X, no test reQuired 

• Equipment identified as Category X, no test required 

Equipment identified as CateJwrv X, no test required 

GTX 320/320A installation Manual 
190-00133-01 



Table A-2 GTX 320A EQF Table (conlinued) 

Conditions 

Salt Spray . 

Magnetic Effect 

Power Input 

Voltage Spike 

Audio Frequency 
Susceptibility 

Induced Signal 
SusceptibilitY 

Radio Frequency 
Susceptibility 

Radio Frequency Emission 

Lightning Induced 
Transient SusceotibilitY 

Lightnin. Direct Effects 

Icing 

Electrostatic Discharge 

Remarks- None 

GTX 320/320A Installation Manual 
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RTCA DO-160D 
Section 

14.0 

15.0 

16.0 

17.0 

18.0 

19.0 

20.0 

21.0 

22.0 

23.0 

24.0 

25.0 

Description of Conducted Tests 

I Equipment identified as CategoryX no test required 

I Equipment tested to Class Z 

I Equipment tested to Category A 

I Equipment tested to Category A 

Equipment tested to Category B 

Equipment tested to Category A 

Equipment tested for conducted susceptibility to 
Category T, radiated susceptibility to Category T, 
and pulse test to Category T. 

Equipment tested to Category B, Equipment tested 
to Category M up to 2 GHz. 

Equipment identified as Category XXXX, no test 
required 

I Equipment identified as Category X no test required 

I Equipment identified as Category X, no test required 

I Equipment identified as Category X no test required 
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APPENDIXB 

STC PERMISSION 

Consistent with N8110.69 or Order 8110.4, Aviation Authority approved installations are hereby granted 
permission to use STC # SAOO642WI data to modify aircraft. 
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APPENDIXC 

ASSEMBLY AND INSTALLATION DRAWINGS 

C.l GENERAL 

This section contains the following installation drawings: 

• C·I, GTX 320/320A Outline Drawing 

• C-2, GTX 3201320A ConnectorlRack Kit Assembly Drawing 

• C-3, GTX·3201320A Recommended Panel Cutout Dimensions 

• C-4, OTX 320/320A Interconnect Wiring Diagram 

• C-S, Dual Transponder Interconnect Wiring Diagram 

• C-6, Narco AT 150 Installation Adapter Assembly Drawing 

• Co?, King KT 76A178A Adapter Assembly Drawing 
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AV-22 

RA. Miller Industries, Inc. 
P.O. Box 858 
Grand Haven, MI 49417~858 
(616) 842-9450 
www.rami.com 

Transponder Antenna for General Aviation 

Frequency Range: 1030-1090 MHz 

Installation Instructions 

1.) Mounting location should be on lhe belly of the 
aircraft at least 18" from any other metal 
protrusions and on as flat 8 surface as possible. 

2.) Drill mounting hole (see options below) through 
the aircraft akin at desired location. Remove all 
burrs from around edge to allow proper aeating of 
moisture. seal. 

3.) Disassemble antenna by removing the hex nut, 
lock washer and nameplate 88 show in the 
illustration. 

4.) Insert the antenna through the mounting hole 
'rom the outside of the aircraft. 

5.) Slide nameplate and lock washer over the BNC 
connector of the antenna from the inside of the 
aircraft. Thread the hex nut onto the SNe 
connector and tighten securely. 

6.} Connect the antenna to the aircraft radio using a 
cable with a BNC type connector attached (not 
supplied), 

MOUNTING HOLE 
OPTION ... 

OoCI.ment n7 -3414-1 

..515 DIA. 

Rev.: B ReW>ed: March, 2006 

MOUNTING HOLE 

OPTION "" 

~---- HEXN.,. 

(c).)----- LOCKW_ 

• 

_HOLE 
TWlDlNItI AI __ 

>----- ......... OP 
AT 'n 



APPENDIX 11 Altltudo Encoder 

Trans-CaJ Induslrles, Inc. 
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Altltllde Ol llliur tl> Prlmlr)' FU,hl Altimeter 

Figure 1 
Altitude Digitizer to Primary Flight Altimeter 

Correspondence 
Reference TSO-C88a and SAE AS8003 
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SECTION ,. 
GENERAl DESCRIPTION 

The EBC-502 is an Emergency Localor TIllnsmitter (ELl) 
v.lich meels aJ 01 !he reqtiremenls 01 TSO-C9Ia in !he 
Portable (P) and Auiomatic Poo1able (AP) calegories (See 
FIgure' i). It is desiQlIBCl to be rllOlIlted in the ccbin of the 
aircraft, wilhin reach of Ifie pilot or 00j)i1ot As wilh all EBC 
ELTs, !he increased sllVivability needs of cabin mounting 
have been .mel The elec1ronics and !he aclivalior system 
... c:orTlpl,1eIy encapswated, and extra proteclion has been 
p-m.;ded tor !he Cl)'Slai. 0 .. eocapsuIatioo meihod p!tWides 
adi:!d protection against shock and moisture. The unit 
transmits simlitaneously on the cM1121.S MHz and military 
243.0 MHz emergency lrequencies. 

The EBC-502 ~ eqipped wilh a separate alXibie 
rrooi\a seated belaN the El T in the ITIOUlting bracket It is 
linked 10 the 8.. T \1a a DC power comeetor, eliminating the 
need for a wire harness. The audible monitor is powered by 
its 0'WT1 i"ItemaIlransistor battery and Will emit a loud beeping 
tcrle wheoevef.,the ELT is transmitting. This is used to, alert 
the pilot cr other indvidJals in the W:inity of an EL T 
activation. 

A self test larrp incication is provided as a sirrple means of 
lesting the ELT for p<q>er signal output 

The EBC-502's toggle switch is recessed within the ELT to 
protect it against irlacmrtent activation or damage caused by 
!lying_s. 

T~Ucr 

FIGURE 1: EBC-502 

SECTION 2 
DESCRIPTION OF THE TOGGLE SWITCH POSmONS 

ON positioo: . 
Racing the toggle switch in this positi()'1 (near the antenna) 
activates the 8. rs tran.snltter. The El T wiU radate an 
emergen::y dstress signal on 121.5 MHz and 243.0 MHz 
sim~taneousIy. 
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ARM position: 
This position (center position) places !he ELT in a standly 
mode. The EL T win activate if it senses a crc:Sh. 

OFFITEST position: 
This position deactivates the transmiHer. To deactivate, 
momentariIy tdd the switch in this positioo (near the test 
lamp) and 'I-icIdY release. TNs position is spring loaded and 
!he swilch ",11 retum to !he 'ARM' position (canter position) 
when released. This position is also used 10 test the 
transmitter fO( proper signal oufp4.Jt. Please refer to section 7 
for more infonnation. 
DISABUNG THE AUTOMATIC ACTIVATION FEATURE 
The shi~ng wire used for transporting the Ell should be 
saved and used whenever !he ELT is ~ Iran its 
mot.nl for maintenance. Inserting the shipping wire into the 
sockets located near the lest lamp will disable the automatic 
activation team. . 

SECTION 3 
ELT INSTAlLATION 

RTCA Doa.ment OO-I~ ~ 3.1.8 desaibes !he 
rr<lIJlting """remenls which musl be followed when 
choosing a location on wtich to motIlt an EL T. It reads as 
follows: 

THE EL T SHAll. BE MOUNTED TO PRIMARY AIRCRAFT 
LOAD CARRYING STRUCTURES SUCH AS TRUSSES, 
BULKHEADS, LONGERONS, SPARS, OR FLOOR BEAMS 
(NOT AIRCRAFT SKIN). THE MOUNTS SHAll. HAVE A 
MINIMUM STATIC LOCAl DEFLECTION NO GREATER 
THAN 2.5nvn (0.1 INCH) WHEN A FORCE OF 4SO 
NEWTONS (100 Ibs) IS APPlIED to THE MOUNT IN THE 
MOST FLEXIBLE DIRECTION. DEFLECTION 
MEASUREMENTS SHAll. BE MADE WITH REFERENCE 
TO ANOTHER PART OF THE AIRFRAME NOT LESS THAN 
0.3 METER (I FOOl) NOR .MORE THAN 1.0 METER (3 
FEET) FROM THE MOUNTING LOCATION. 

INSTALLATION INSTRUCTIONS: 

1. The EBC-502 !rust be inslaJled by a cer1ified airlrame 
mechanic. Tlis installation must be entered in the aimraft log. 
2. The EBC-S02 must be installed with !he 'DIRECTION OF 
FUGHr aJroW pointing toward the nose of the aimraft 
3. The ESC.502 antenna must be vertical with as much of 
the antenna visible through a window as possible when 
viewed from the outside of the aircraft The minimt.m 
dmension of !he window where !he ELT is mounted shoofd 
be 12 inches in height and 13 inches in 'Width. 
4. The anlsma slrud be at least one inch """'I from ""i 

. metal win<bw part 
5. The EBC-502 mounting bn!cket must be securely attached 
as per the <tlove D0-183 req.rirements. Mer selecting a 
suitable location meeting aU of the above reqJirements, ail! 



and rrount the EBC-502 moonting bracl<.el Please refer to 
Figure 2 for an installation reconvnendatioo. 
6. The shi~ing wire ml:lst be removed before the ELT is 
installed into its mount Do not dscani Keep it near the El T 
for fuIl.re use. . 
The stipdna wire dsables the automatic activation feature of 
the El T and is roy to be Used when the El T is removed 
.from jts·rrounl in non-emergency situations. 

aT ANTENNA NEAR WINOOW 

EBC-S02 

PILOTS 
SEAT 

FiGURE ~ EBC-S021NSTALLATION SUGGESTION 

SEcnON4 
ANAL INSTALLATION 

1. Before the 8.. T is installed into its mounting bracket the 
following lest must be perfamed It is ~ that 
such test receive prior ~ of the nearest control tower. 
FAA and FCC' regulations reqJire that transmitter test be 
performed <Xtt cbirg tha filSt 5 miIlJtes of eadl hou" and 
last no looger than 3 audio sweeps. 

A:. Set com receiver or pa'IabIe rado to 121.5MHz. 
B: Place toggle";tch in the ON position. The dstinctive EL T 
swept tone shoUdbe heard CMlf the 000 receiver. 
C: tJeactiyate the ELT by hoIdng the toggle swilch in the 
spOrgioaded OFFfTEST position, and then quicIdy releasirg 
and allowing" to retum to the Center (ARM) position. 
D:To test the G-switch drcuitry, hold the ELT" the palm of 
your hard Extend you: anm horizontally to you: side. The 
drection of fig:ll arro/I shoUd be pointirg away from you and 
the anlenna should be poIntirg L\lWards. Appy a qJick 
forward SYlinging motion C¥'OUfld yocr boat. Pn::per activation 
is indcated when the PEOW-PEOW signal is heanj through 
the ratio. The EL T can also be activaled by ",dng it at 
waist level Vlith the arrow pointing down and then ~ a 
~ l.pWard motion. The dstinctive aucio sw~ should be 
heard over tne MO. 
E: Deactivate aT by placing the toggle switch in the $ping 
loaded OFFtrEST position, then quicIdy releasirg ~ 

2. Slide the aLdbIe mcritor into the rrounti~ bracket and 
then the ElT. Be certain that the comectors in the ELT and 
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audbfe monitor mate with one another. Press 00wn on the 
El T until it is uY seated within the bracket 

3. To test the auable monitor, place the aT toggle switch in 
the ON position and listen fO( loud beeps from the aUdbie 
monitor, then deactivale and = the EL T by momentanly 
hotdng the tog~e switch in the spring loaded OFFtrEST 
position, then quicIdy releasing). 

SECTION 5 
PERIODIC MAINTENANCE 

The foilOYoing inspection procedJres are based on FAA 
ACTION NOTICE ABl50.3 EMERGENCY LOCATOR 
TRANSMITTER RECOMMENDED SUPPLEMENTAL 
INSPECTION PROCEDURE (PART 91 OPERATlONSI'The 
FCC mandates that the transrTVtler test be performed only 
cining the first 5 minutes of each hour and last no longer 
than 3 auclo sweeps of the ELT signal. llis test must be 
perfonned a mirimun of once a year. (Those parts of FAA 
ACTION NOTICE A8150.3 Yt11ich are oot applicable to the 
ESC 502 El T have been omitted cr amended in this 
restatement). 

1. R""""", EL T from the mount and inspect the rTlQUntirg 
haro..are fO(stabolity. AlI,..q.;red """"tirghW.vare shotAd 
be ";nstaRed and secured. 

2. Open unit and inspect the EL T. Verify that tha EL T batte!)' 
is a facloiy-approved GS-52 betle!y, and check", elqiration 
date. 

WARNING: THE EBC-5Q2 WAS CERTIFIED TO TSO-C91a 
AS A COMPLETE SYSTEM WHICH INCLUDED A GS-52 
BATTERY PACK. TO MAINTAIN COMPLIANCE WITH TSO
C9ta A GS:52 BATTERY PACK MUST BE USED. 

3. To tesl the G-switch drctJiby, hold the ELT in the pam of 
you: hand. Extend your anm .horizontally 10 your side. The 
-drection of flight arrow shoUd be poIntirg away from you and 
the anlenna should be pointing ~. Appy a qJick 

forward swinging motion around)"OlJ!' bcdy. Prq:ler activation 
is mcaled when the PEOW-l'EOW signal is heanj through 
the ratio. The EL T can also be activated by hotdng " at 
waist level 'Nitti the arrow pointing down and then awtY a 
rapid L!lW'Id motion. The cistinctive aUtio sweep shotJd be 
heanj _ the 000. (See nole 1 below). 

4. Reinstall the El T into its mooot and verify the proper 
drection of crash activation. Confirm that the audble alarm 
~l.\f and tha EL T jael< are properly mated. 

5. Activate the ELT usirg the ELT ·ON· switch. The ELT 
should be heaJd on the airplane's VHF rado com receiver 
when IuI1ed to 121.5 MHz. The audbte monilo(sOOuid 
emit a loud intermittent tone 'Nheoever the El T is activated 



WARNING! 00 NOT USE THE AUDIBLE MONITOR AS A 
TEST DEVICE! IT IS SOLELY AN INDICATING DEVICE. IT 
HAS NO DIAGNOSTlC FUNCTlON. 

6. To lest !he transmitter electronics, hold the loggle switch in 
the spring loaded OFFfTEST position ard obsetVllthe amber 
test lamp. A pulsing variation in 1aIT'4l intensity sI'lc:dd be 
obseIved. (See note 2 below). 

7. Verify llial ~I ~tches are properly labeled ar.d positioned. 
NOTES: 
1. Ths is not a ~s& check; thus, it orVy indicates that the 
G-switch is wor1dng. 
2. Ths is not a measured check. It is an incication that the 
EL Tis radating a sufficient signal to aid search and rescue 

SECTlON6 
OPERATING UMITATlONS and BATIERY 
REPLACEMENT 

FAR 91 .207(-c)llqJires that the battery in the 8.T must be 
replaced beI.re the replacement date mar1<ed on the EBC-

: 5Q2 0( when the transrritter has been in use rOf more than . 
.. one ' am1aUve .00s . . We reconvnend replacement six ' 

months soarer { the EL T ~ stored ~ a location where the 
average _en! terrpe<a1lR is namally _110 degrees 
Fatvemeit. The battery shaJld not be stored in a location 
where the alri>ient tefll)elature is above 110 degrees 
FaIYenheit 

WARNING: The EBC-502 is designed to be used with 
batleiy pati, PIN GS-52. The EL T will not meet the 
reqJiremen1s of TS(}{;91a if used with another 1ype of 
batleiy. lithe balteiy is not connected exactly as slated, the 
ELT win be damaged GS-52 battery patis are available 
from ~ Beacon Corporatio.1 and its dealers. 

GS-52 BAmRY REPLACEMENT PROCEDURE: 

1. Verify lliat the El T is off. 
2. UI'lS01!W the 4 back COYer saews and remove «Nef. 

3. 0bseIve the manner in YAlich the battery is situated 
within the EL T. The new GS-52 battery must be installed in 
the same physical orientation as the current GS-52 battery. 
4. Rerrx:Ne the plastic wire nuts from the old GS-52 battesy 

by ilI1ling ~em counlen:lockwise. Remove the old GS-52 
battery . 

5. Remove ~ from the new G5-52 batlefy wires and 
place battery in !he ELT. 
6. Twist red wire from EL T and red wire from the GS-52 

battery together and screw on plastic wire nul . 
7. T'Nistt:bc:k wire from 8...T and black wire from the G$·52 

batleiy logether and ""'" onplastic v,jre nut 
8. Reinstall back «Net and replace 4 cover SCI'e'NS. 

9. Install "'" 'REPLACE BATIERY BEFORE" label on the 
side of the aT. 
10. The replacement date must be entered in the aircraft 
maintef'lCll'\':e record. 
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AUDIBLE MONITOR BATIERY REPLACEMENT: 

The battery in the audble monitor MUST be replaced every 
time the 8... T battery is replaced. For best performance, use 
an Evereaci! or Duracell alkaline 9 voIl transistor battery. 

PROCEDURE: 
1. Unscrew the 4 back cover screws and remove cover. 
2. Remove the old batter{ and replace with new one. 
3. Reinstali cover and screws. 

WARNING: Before the aT can be considered ready for use, 
the fLnctiCIlaI tests ard procedures described in section 4, 
Fmaiinsla'iation, MUST be pertonned - . 

SECTlON7 
OPERATING INSTRUCTIONS 

The EBc.502 MUST be installed together with the audble 
monitor or the system will not meet the req.irements ofTSC
C91a as they pertain to the activation monitor. "Jhe battery in 
the atxfble monitor must be replaced every time the battefy 
in the EL Tii replaced 

00 NOT ACTIVATE THE TRANSMmER UNLESS YOU 
THOROUGHlY UNDERSTAND HOW TO DEACTIVATE ITl 
THE TRANSMmER CAN BE DEACTlVATED BY 
MOMENTARLY HOLDING THE TOGGLE SWITCH 
HANOlE IN THE SPRNG LOADED OFFfTEST POSmON 
AND aUICKL Y RELEASING IT, ALLOWING IT TO 
RETURN TO THE CENTER POSITlON. Sm lNG THE 
SWITCH TO THE ARM POSmON FROM THE ON 
POSITION WILL NOT DEACTlVATE THE TRANSMITIER 
KEEP IN MIND THAT THE OFFfTEST POSmON IS 
SPRING LOADED AND THE SWITCH WILL RETURN ON 
ITS OWN TO THE CENTER POSITlON WHEN RElEJ\SED. 
IF YOU PHYSICALLY HAVE TO MOVE THE SWITCH TO 
THE CENTER POSmON, THEN YOU HAVE NOT 
DEACTIVATED THE TRANSMmER 
The emergency signal shoIJd be monitored on the aircraft 
cornrnunkalions racio set to 121.SMHz. 

TO MANUALLY ACTIVATE THE ELT 
Move the toggle switch hancte to the 'ON" position. The 
audble moMor should emit a loud pulsing beep 
~ximate/y once a second. 

WARNING! DO NOT USE THE AUDIBLE MONITOR AS A 
TEST DEVICE! IT IS SOLELY AN INDICATING DEVICE 
WITH NO DIAGNOSTIC FUNCTION. 

TEST LAMP FEATURE 
Nomlal power output and modJlation may be tested by 
hotdng the switch in the spring loaded OFFfTEST position 
and observing the arrber light A pUsir.;;l variatioo in Iafll) 
intensity should be observed. A steady la"l) indcation 0( no 
~ indication can mean a possible fault in the transrrVtter or 



a weak battery pack. Have a certified mechanic check the 
battery pack for proper voltage. If the battery is v.'e8lt. replace 
it If this does oct correct the problem, contact the factOI)'. or 
refer to sectioo 6 for shiPrArig instructions. 
NOTE: Scme uMs \\11 nol give a 1aJ1ll incIcation tJiess the 
~ntenna is gmped near its top. This is normal. 

REMOV1NG THE aT FROM ITS BRACKET 
Rernov< tile aT by pulling up on tile lanyard cord 
Whenever the EL T is rerntWed from its mount for a ~ 
emergerq. thE! aucible monitor must remain comected to 
tile a T. OlMiwise, all i_ent activation may go 
unooticed. We ligt;y reconvneOO thai the shiwing wire 
stWiied lor shWng purposes be saved and used fNery time 
the ELI is te~ly removed from the aircraft The 
shipping wire cisables the crash sensor. 

REMOlnNG ·THE AUDIBLE MONITOR FROM THE 
MOUNTING BRACKET 
Remove the Ell from its mount and !hen feI'1'"K)Ve the audible 
mcrilorby pushing il ~ from the bottom. 

JNSTAllING TilE aT AND AUDIBLE MONITOR 
. Install the aLdbie monitor into the bracket until it is flJly 

sealed il its I1Kl<lI"I. _ irlSlaU !he aT. Be cerlain to 
propeI1y male toe COIVleclDf> and lhallhe ELT is Uy ·sealed 
on the rncnitor. 

NOTE: In en errergency, if il becomes necessary to e~ltIle 
airaatt 'Nith the ELI. removaf of the audible monitor is not 
necessary; its sole functiOn is that of an rocating device. II 
is oot required foc the emergency oper.!tion of !he aT. 

SECTION I 
REPAJRS 

The EBC-502 is not field repairable because the ·circuit 
boan1, swilch, etc., are totally ~aled. The criy 
authorized repair facility is the ESC factcwy (FAA MMF 111· 
120). ShOOd repai"becorre necesse/)', send !he beacon to 
the factory. A ",te describing the problem or gNing olller 
pertinent ~focmalion would aid in Irotblesrooting. 
8rerga'C'f Beacon CorpoJation will evaluate the unit and 
contact the owner with a repair estimate. There is a nominal . 
fee fer this inspection. 

SHIPPING INSTRUCTIONS: 

1. Disconnect erd separately tape the battery leads before 
shipping. This will prevent the batte!)' leads frorn shorting. 
Slip the dscomecled batte!)' enoosed in the ELT. 

2. Enclose a note descnbing the pn:bIem. Be sure to give 
your name, address and phone nurrber. 

3. Pack w~l and insure. 

Shipping costs to alld from the factory "'" paid by the 
ctJStomer. Send the unit to : Emergency Beacon Corpofatioo; 
15 River SIree~ New Rochelle, NY USA 10801 

SECTION 9 
. ESc.502 SPEctRCATIONS 

Range- Satellite ............................... 1200+ m~es 
Range-Search Aircraft .....•.••....•...•.. .ine of s9lt 
Operating Ufe .................................. Mae than 48 tors. 
Operating Temperature .................. ..-200c to +SSOc 
Battery Type and Shelf Ufe ............ .Alkafinel4 yeNS 
Fr!Q~~cies .............. _ ...................... 121 .5 MHz and 243.0 MHz 

smOlaneously 
Frequency Stability ........ .................. +1-0 005"10 
Moduiation ....................................... Swept Tone 1600 Hz kl 300 

Hz 2-4isecond 
Modulation Duty Cycle .......•........ : .... 33% min •• 55% max 
Modulation Percentage .................... 100%· 
Peak Effective Radiated Power ....... .mini'nan 50 mW fer 50 hotJ"s 

at·2()Oc 
Automatic Activation ..........•............. Velocity change of 3.5 rtJsec 
Altitude •..•.•.•.. _ ••••.................. : .... 50,000 n. 
Decompression .•............................ 8000 ft 10 4CI ,000 fl 
High Pressure .•............................ .... -15,000 ft. 
Humidity ........................................... 95%, 50 hoLrS 
Shock performance .......................... 1000 G s. 6 axis 
Vibration ........•............................... .. 10 G's 
Immersion rest ................................ Withstands 24 hole n san 

.. tor 
Physical 

Size ................••....•............•......•...... 2.5" Wx T D x 8.5" H 
Weight ............................................. 2.75 bs 
Case ................................................. .AIwninum ... ~. 
Finish ................................................ yeDow Baked Enamel 
Antenna ........................................... Flexble. stainless steel vAlip 

extends 19" -.!he top of 
the unit . 

i . DO-183. Minimum Operational Performance Standards for Emergency Locator Transmitters. 
RadioTechnica1 Commission for Aeronautics, 1140 Connecticut Avenue, N.W., Suite 1020, Washington, D.C. 
20036. May Il, 1983. 
ii _ Emergency.Locator Transmitters (E!-Ts) • Recommended Supplemental Inspection Procedure (Fart 91 
Operations). Action Notice A 8310.1. Federal Aviation Administration General Aviation A.ino.'Olthiness 
Alerts. Federal Aviation Administration, 800 Independence Avenue, Washington, D.C. 20591, Approval Date 
- September 23. 1988. 
iii _ See Footnote #2 
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EBC-5021WO YEAR WARRANTY 

FOR YOUR RECORDS: 
T~mEqwpm~t __________________________________________________ __ 

Model No. _________________ _ Serial No .. ____________________ _ 

Date Purchast.d: Dealer:======;-;-;;;;:;;;;::;-;;::;:;-;;-;-::;:;:;::;;, 
PLEASE NOTE: AlL WARRANI1ES ARE NULL AND VOID IF NON-FACTORY APPROVED BATIERJES 
AREEVER USED IN YOUR ELT. 

The EMERGENCY BEACON CORPORATION instrument you purchased is conservatively designed and was 
carefully inspected before shipment Properly operated in accordance with the instructions furnished, it will provide 
you with crouble·free servicc. Should repaizs become necessary, write or call EMERGENCY BEACON 
CORPORATION descnoiJIg symptoms offaulty operation. Instructions ~ill be sent to you for obtaining service, if 
factory judges necessazy, authoriiation for shipment will be given to you. 1)0 not ship without:first obta.ining this 
authorization. Pack well and insure when shipping. Repairs will be made without charge for materials and labor 'Within 
two years frOID date of warranty registration. Transportation charges both ways are to be borne by the customer. 
Beyond this warranty period fair charges will be made for service by skilled personnel using factory approved/new 
partS. This wananty is void if: 

1- ELT is damaged in transit 
2- ELT is abused in any way. 
3- Repair is attempted by persons not authorized by EBC. 
4- Unapproved battery is iDstalled. 

EMERGENCY BEACON CORPORATION, 15 River Street. N.., Rochelle. New York USA 10801 
Phone: (914)235-9400 Fax (914)576-7075 

Model No: 

(CUT HERE AND RETURN TO FACTORY) 

TWO YEAR WARRANTY REGISTRATION 

Date PurCb-.,.--:A-: ---------
Serial No:. _________________ _ 

How did you hear of this product1-;;-__________ _________ _ 
What persuaded you to purchase it?, ______ --;:;=:,--___________ _ 

DeoIec.~--------------------- City: 
My~e:. __________________________ ~~~~~~~~~~~~~~~~~~~~~~~ 
A~: ____________________________ ~~~----------~~---
City:_____________________ StaIe: ______ Zip: ___ __ 

Rerum this portion [0: EMERGENCY BEACON CORPORATION 
15 RIVER ST. 
NEW ROCHEUE, NY 10801 USA 

PLEASE N01E: AlL WARRANI1ES ARE NULL AND VOID IF NON-FACTORY APPROVED BATIERIES 
ARE EVER USED IN TIlE ELT. 
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Emergency Beacon Corp_ 

1 S River Street 
New Roc:helle, NY, 10801 
Phone: (91.) 235-9400 
Fu: (91") 576-7075 

Sold To: 
A& P AlCMAINTANENCE 
2111 SMmfTOWNAVE 
RONKONKOMA, NY 11779 

Order No. 

504284 

Invoice 

Ship To: 

A & P Ale MAlNTANENCE 
2111 SMITHTOWN AVE 
RONKONKOMA, NY 11779 

Order Date Customer No. Salesperson PO Number 

Jun 27, 200 7253 VERBAL 

FNOOO195 ESC 502 ELT 

FRGHT 

Serial 1:21 0077 
EBC502-ELT 
EMERGENCY LQCATOR 
TRANSMmER 
OATE OF BATTERY 
EXP\RA TlON: 0QI20()g 

PICK-UP 

Tax sumfNllry: 

RS 0.00 

Date Page 
Jun 27, 2007 1 

Invoice Number 
05846 

Ship VIa Tenns 

Me 

-.< • . -. 

. , 

- . 

--. 

--. 



SAMARA VW-AVIA 

Elitar Sigma 

Factory Engineering 

Samara, Russia 

Dear Sir or Madam 

Our engineering department has made a detailed review of the provided information 
and determined that wheel and brake system changes have been made by A & P 
Aircraft Maintenance, Inc. located in USA done in accordance with, factory standards. 
Please accept this letter as an approval and authorization for the fallowing changes 
made to the aircraft. If you should have any questions please contact u~ at: 

Company: "Samara WV-Avia" 
Address: Russian Federation, A4, Smyshliaevka Airport, Samara 
Telephone: (+7 )927019-81-98 
E-mail: elitar-avia@mail.ru 

Director Samara WV-Avia 000 

f' ,1 
I 

~7D..Al' A.N.Frolov 

\ i J '\J 



~
AIRCRAFT 
MAINTENANCE, 
INC. 

Annual - lOa Hour .... Repairs .... Modifications .... STC's .... Restorations .... Top Overhauls .... 

MacArthur Airport 
21 11 Smithtown Avenue 
Ronkonkoma, NY 11779 
63 1-588·7771 
apacfttWoo!.com 
www.anaircraft.com 

Elitar Sigma 
Factory Engineering 
Samara, Russia 

Dear Sir, 

Engine changes .... Emergency Recovery 

President 
Licensed A&PIlA Inspector 

June 12,2012 

Please be advised that the Sigma, serial number 002, wheel and brake system has 
been modified. Please review the changes and update your records. Please send me a 
letter approving aod authorizing these chaoged 

REMOVED 
Original equipment Figure 23, Main undercarriage C4-4150-0-1 

INSTALLED: Company "Matco Mfg" 
Matco wheel assembly Part number: WHLW51CC.75 
Mateo brake disc Part number: D4 
Matco Axel Part number: A7 
Matco 3D four inch XT brake assembly Part number: PH-4XT 
Matco Brake reservoir Part number: 8722-40L 
Mateo master cylinder Part number: MCM-4GH 
Condor tire and tube 500x5 Part number: 072-312-0 

Yours truly, 

Edward Libassi 
President 



~
AIRCRAFf 
MAINTENANCE, 
INC. 

Annual - 100 Hour ... Repairs - Modifications .... src's ... Restorations .... Top Overhauls 
Engine changes .... Emergency Recovery 

MacArthur Airport 
21 11 Smithtown Avenue 
Ronkonkoma, NY 11779 
63 1-58&·n7 I 
aoacftl@aol.com 

",ww apaircraft.oom 

Elitar Sigma 
Factory Engineering 
Samara, Russia 

y B3)1(aeMble rocno.lla, 

Edwlrd Liblssi 
Presidenl 
Licensed A&P/IA Inspector 

June 12,2012 

06panrre BHHMaHHe, qro Sigma, cepHAHblli HOMCP 002, KOJleca H roPM03HOH cnCTeMbI 

6blna H3MeHeHa. nOlKaJtyECTa, 03RaKOMbTecb C H3MeHeHWlMH H 06RoB1IeIDUl3aJlHceit 

nmK~CTa, rrpHIlIJIHTe MHe nHCbMO yrsep)I(J];eHIDl H CaHKU;HOHHPOBaHIDI 3THX 

H3MeHRJDfCb 

YAAJIEHhI 
OPHrHHaJIbHHii pHe)'HOK o6oPY.lloHaHHe 23, fn .. Hoe maeeH C4-4150-0-1 

yeT AHOBJIEHO: KOMnllHRJ! "Mateo M<I>f" 
Mateo Koneea B e60pe ApTHKY.': WHL W51 CC.75 
Mateo ,llHCKOBbIe roPMOla ApTHKYn: D4 
Mateo AKel HOMep: A7 
Mateo 3D-"eTLIpe .llIOilMa XT roPM03HOii AJlTHKYJJ: PH-4XT 
Mateo roPM03HOlt pe3epByap HOMep: 8722-40L 
Mateo maaHoro uHJlHH.llpa HOMep JaKaJa: MCM-4GH 
IllHHbI KoH.llop H Tl'y6b1 500x5 HOMep JaKaJa: 072-312-0 

Yours truly, 

Edward Libassi 
President 
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fW AIRCRAFf 
MAINTENANCE, 
INC. 

Annual - 100 Hour - Repairs - Modifications - STC 's - Restorations - Top Overhauls -
Engine changes .... Emergency Recovery 

MacArlltur Airpon 
2111 Smithtown Avenue 
Ronkonkoma, NY 11779 
63 1·588-7nt 

Revision 10 Weight and Balance/Equipment List 

Aircraft Number: N: 222RU 
Serial number: 002 
Make: Elitar Sigma 
Model: 

[fEM 
Old Useful Load: 464 Ibs 
Aircraft Empty: 

Dated: "-II-Zoo1 

Equipment removed: 
Original wheel and brakes 
Original Landing gear 

EqUipment installed: 
Mateo Mfg 
Wheel assembly 
Brake caliper and axel 
Brake disc 
Master cylinder 
Brake reservoir 

WEIGH!' 

8591b 

16 
4.8 

18.8 
4.8 
1.0 
1.8 
.4 

Factory upgrade landing gear 7.2 

Totals: 872.20 

Revised aircraft empty: 872.20 
New Empty Weight cg: 16.88 
New Useful Load: 450.80 

ARM 

16.89 

22.80 
22.80 

22.80 
22.80 
22.80 
-17.0 
-15.0 
22.80 

16.88 

Edwar-d Libassi 
President 
Licensed A&PfIA Inspector 

Date: June 12,2012 

MOMENT 

14506 

364.80 
109.44 

428.64 
109.44 
22.80 
-30.60 
-6.00 
164.16 

14720.20 

Signature of Authorized Individual 
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NOTE: 

RECOMMENDED INSTALLATION MATCO mfg 
DUAL PILOT BRAKING SYSTEM WITH MC-4 

VENTED RESERVOIR CAP 
MUST BE THE HIGHEST 
POINT IN THE HYD 
SYSTEM 

LEFT 

NOTE: INSTALLATION MUST 
ALLOW SHAFT TO FULLY 
EXTEND WHE N NO LOAD 
APPLIED 

MC-4 

COPILOT 

RIGHT 

MC-4 

RIGHT 
MAIN 

I,.,IHEEL 
8. 

BRAKE 
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ITEM II Port Number 

MATeo mfg ~ 
N t.4 NeLAlO 
WHEEL. MAIN 5 .. W50C C. 75 

2361 S .1 560 West MA,TERw.. 
Woods Cross, UT 84087 USA Aluminum 

George R. Hopp NONE 1/./2012 

W50CC .75/ QTY. 

WHlWSOCC.7S 

DRAWING NO. 

2 

, s.:o 
, c:::::o 

NOTE: For 51 Series Wheels Use 5 1 
part Number II.E. WS1 C C uses 
BS1C and WS C Halves) 

Brake Assemblies: 
WHEEL SERIES 
WSOCC. W51CC 
WSOCC.62D. WSOCC.75D 
W50CCO.62, WSOCC0.75 

BRAKE ASSEMBLY 
WHLB4XT-2 
WHLB3-2 
WHl84-0XTMH 

TQI.[RANC[S 

9 

(EXCEPT IS NOTED) , . (~) 00 NOT SC,l.l.[ DRAWING 
WHEEL!JD-W5DCC.75 3.6770 LINEAR .XX .. ... .OJ 

.XXX .. ... .0\ 
SHEET , Of ANCUlAR ~ 1 
SHEET SIZE , rnt.l" r t.lfR lI" " 
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APPENI X 10 COCKPIT CONFIGURATION AND PLACARD 

Sigma N222RU MAINTANCE MANUAL APPENDIX 

FlyDat, fuse block and fuel gauge found not in accordance with POH as received from 
factory. POR and maintenance manual pages updated by Vadim Degtyarev locally placed 
on file and approved by Luidmila Tarkbova. 

The following pages depict aircraft cockpit configuration and placards ofthe following: 

• Flight Instruments 
• Switch Panel 
• Fuel Valve 
• Throttle Quadrant 
• FlyDat and Fuel Gauge 
• Overhead Preflight Checklist 
• Door handles 
• LIGm SPORT decal 
• Passenger Warning SLSA 













APPENDI X 11 ALTIMETER INSTALLATION 

Warranty 

UMA. Inc. waU'ants all products- to be frea from defects in 
material and workmanship under normal use and operation, 
UM~ does not warrant any product which has been damaged as 
tho result of accident. abuso, negligence, improper operational 
voltage, lightning. fire, flood, or other acts of nature. Any 
indication that the unit has been opened can void warranty . 
Undor no circumstances s hall UMA be liable for any loss or 
damage. direct, consequential or incidental, arising from the use 
of or inability to use this product. 

This warranty is limited to the repair or replacement, at the 
m anufac turer's option, of any produc t or p".rt thereof. which has 
been returned to UMA within the specified warranty period. and 
which aftor examination shall disclose to the customer serve 
department's satls rac tion that the produc t Is defective. 
Transportation to the fa c tory or authorl<ted service center must 
be prepaid; the product a:le r repair or roplacement, will be 
returned itt the (txpense of the dealer or end customer. This 
warranty docs not apply to ;IIlY product or integral part thereof, 
which has been altered or serviced by other than the 
manufacturer or 3uthori<tcd service center. 

The warranty period is twelve (12) mo nths to the IIser. 

This warranty supcrse des ali other warranties either 
cxpressed o r implied and s hall 00 governed an(J e-llecuted under 
the laws of the Commonwealth of Virginia , U.S.A. 

• 

" 
U t t?l Alrcra~ And Medlcallnstrumen1 

UMA, Inc. 280 N Main St., Box 100 · Dayton. Virginia 22821 • Phone (540)819-204 
FAX: (540) 879-273 

E~ ..n~.I'11\ Web SIll httP:nwww ........ ~ 

Altimeter Installation 

Description: 
The altimeter is one of the most used lo.strument In aircraft , it is also one of the 

oldest Instruments, Since pressure changes with allltude, all altimeters used 
evacuated bellows or a capsule which' expands or contracts due to the surrounding 
atmospheric pressure. Altimeter gives the altitude of the aircraft. in relation to 
sea-level or to the ground. 

Several types of altimeters exist, there are sensitive and non-sensitive altimeters. 
Semlitlv8 alttmeters have 2 or 3 pointers and have deviation markings every 20 feet, 
while non-sensitive have a sIngle pointer and deviation markings every 100 feel UMA 
only manufactures a non-sensitive type al this time. 

corli'iection: ... 
7, , -

for"3 1/8" size- No connection Is requIred , unless ",stalled in a pressuri~~ 
cabin or open cockpit with moving air behind panel. 

Note: Do not connect 3 1/8" altimeter to sIalic line. beceuse cese Is not sealed 
and a static teak wi.'! result, 

for 2 1/4" size- Connect '5· threaded (1/8" NPT) port 10 static line in aircraft.. 

Line-
Type: flexible tubing 

Size: 1/4" 00 X .028" - .035" 10 
~ f 

.. Atmospheric pressure decreases approx. one !,!ch o( m~fCt.fy Per thousand feet. 
, I " _~ - - t-

• Use knob J4 .set ba. ",';'.!Iiii'w>., hctgw.~~ ~arometric ~~~,A;1idlng at closest a/rpc 
Altimeter r9)~iqg s~ ~1~~ olffeld; ~1CJ?+f, after knob is set . 

.. On the groJ~d; t:;(~~8IOmetrI;''''';'$8;;' 8~ust Altimeter to zero 

'han read mark in b8fom8tria:Wi;'d~ ~ .,.. . .. 

,--, .- .-, 
- r 

. .~\ 
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.APPENDIX 12 VERTICAL SPEED INDICATOR 

l 
I , 

-1 

Warranty 

UMA, tnc. warran~ all products to be free from d~cts In 
material and workmanship under \normal use and 06 ration. 
UM~ does Rot warrant any product which has been da " ged as· 
the result of accident; abuse, negllr:ence, Improper op: '~tlonal .f 

1I0ltage, lightning, fire, nood, or other_acta of nat . ~. Any 
in'dicalion that the unit has been opened can void .rranty_ 
Under no drcumsbnc8S shall UMA be liable for any :Ioss or 
damage. direct, consequential or Incldenbl, arising fro the use , 

~ 
.1;, , 

of or inabirrty to use this ~roduct. 

, --This warranty 15 n,·" :ed to the Ire pair onT1>taeeme t. at the :.r; 
manufacturer's option, of any prod .. tfo1!)i~''ffi&fe o', '' : rich has ... 
been returned to UMA within the 5 ecifled warranty ope ~d. and 
which after oxamlnation shall dis lose to the -cuslo C 'r aerve 
departmenrs sansfacllan thai he prq duct Is ~ factlye . 
Transportation to the faclo ry or a horlzed service co ' at must . , 
he propald~ the product after r. air Of . '.plac,emen ~ will be 
retufnolJ at the expense o f the d ale, or end custom "r, This 
warranty does n o l apply to any pr ducl or Int e gral p. J.h'ilreof. 
which h.". h oon allorod or s rvlced hy othor an tho 
m ,ut ufa c h .. er or authorized saNk1 center. 

The warranty period is twCIV9\(12) months to t~e ut.er.;. 
This warranty supersedes all other warra"U . eithar 

expressed or i~plied anci shall be l Ollerned and e-x.eCt ~d under 
the laws 01 the Commonwoalth of ~r9Inja, . U.S.A. . . , 

i' 

( 
; 

.'';- . "~ ~, v 

, 
~ , 
" 

'-" 
I:~,) 

- 1 

Utt~ Aircraft And Medlcallnstl1! 

UMA, Inc. 260 N Main St.. 80)( ft'ffo Dayton. Virginia 22821 Phone (540)87 
FAX' (&40) 87 

E.meiI ~.net ...v.b 51. htIP"~.--..wn 

Vertical Speed Indicator Installation In,tmcllon:! 
(Climb. or Rate of Climb In~icator) 

Oescrfpllon: 
This indicator senses the rate of climb or oescent of an aircraft by measuring 

rate pf pre;&urp change due to the change In altitude. Several tYrlll'S of gauges. j 
standard VSl and a quick response IVSI. UMA only manufactures a standard V: 

Connection: Connect port to static line. 

Une-
Type : 

Size: 114M X .028M 
•• 035M 

Troubleshooting inaccurate Readings: 

• 

1.) First check all static connections:-system must be airtight. 

2.) If gauge is indicating descending at level flight. instrument case is probably 
leaking. look around glass edge for discoloration. If suspected leak, retum for I 
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Warranty 

UMA, Inc. warrants all producls- to be free from defects in 
rnalerial and workmanship under normal use and operation. 
UM4 does not warrant any product which has been damaged as 
the result of accident. abuse, negligence, improper operational 
voltage, lightning, lire, flood, or other acts of nature. Any 
in'dicatlon that the unit has been opened can void warranty, 
Under no circumstances shall UMA be liable for any loss or 
damage, direct. consequential or incidental, arising from the USa 

of or inability to use this product. 

This warranty is limited to the repair or replacement, at tho 
manufacturer's option, of any product or part thereof. which has 
been returned to UMA within the specified warranty period , and 
which after examination shall disclose to the customer 5e ..... e 
department's satisfaction that the product is defective, 
Transportation to the factory or authorized sONlce center muat 
be prepaid; the product after repair or replacemen t, will be 
returned at the expense of the dealer or end customer , This 
warranty does not apply to any product or integral part thereof, 
which has been altered or se ..... iced by other than the 
manufacturer or authorized service center. 

The warranty period is twe lve (12) month~ to the user , 

This warranty supcrs~des all other warranties either 
expressed or implied and shall be- goyerned ana e-xecuted under 
the laws of the Commonwealth of Virginia, U,S.A. 

, 

HOl V::lIONI 033dSHIV £ I XION3ddV 



, APPENDIX 14 Wiring di~jram Tail Beacon lights 

AEROFLASH SIGNAL Page 1 of 1 
Prepared by R.T. 1715 West Carroll Avenue Date 8112102 
Checked by P.G. Chicago. It 60612-2503 Revision Ur: A 

1-800-322-2052' 1-312-733-3513 ECO: 4427 

Wiring Diagrams for Anti-Collision lIght(s) and Flasher 150-0015 

151-0001-14V. 
or 

151-0004 - 28 V. 

Light 

Connect to Yellow 
1-) Supply ~==d "'=====~ 

Connect 10 
I,) Supply 

1-- 4-7I16'--+i 150-0015 
14 V. 

or 
28V. 

2" Deep 
Black to 
(-) Supply 

'-==== (+) Input 
- "'
For Single lamp usage, 
Connect Dummy Resistor 
to Green lead 

Fig 1 - Wiring Diagram for S'ingle LighVDummy Resistor . 

151-0001 - 14 V. Light 
150-0015 

or 14 V. 
151-0004 - 28 V. or , .- 0 Q __ ..28 V. 

2" Deep 
Co""""", 
1-) Supply 

Yellow Yelow 

Green 
151-0001 - 14 V. Light 

or 1+) Input 

151-0004 - 28 V. by User 

Coonecllo Yellow Yellow 
1-) Supply ====~ "========" 

Fig 2 - Wiring Diagram for Two Lights 

AEROFLASH SIGNAL 150-0015 FLASHER INSTRUCTIONS 

• 

1) FOR SINGLE LAMP OPERATIONS: FIGURE 1 

2) 

Connect pin #1 (a red wire) to power inpu1 +28 volts or + 14 volts. Connect pin #2 (a green wire) to one of the tabs on the 
Dummy Resistor. The other tab of ,he Dummy Resistor goes to ground. Connect pin #3 (a yellow wire) to one side of 
the lamp. The other side of the lamp goes to ground. ," 

FOR DUP.L LAMP OPERATION: FIGURE 2 
Connect pin #1 (red wire) to power input +28 volts or + 14 volts. Connect pin #2 (a green wire) of the flasher unit and 
connect it to one side of a lamp (a yellow wire) and the other side of a lamp to ground. Pin #3 (a yellow wire) connects to 
the yellow wire of the other lamp and the other side of that lamp goes to ground. 

Drawing Number: 132.()()35 



Prep. by M..I'i. , AERO FLASH SIGNAL Page 1 of 1 
Ckd. by .cAM. 1715 W. CARROLL AVE. Dale 8-12-02 

CHICAGO, IL 60612-9916 Rev. LTR A 
~ 

'-800-322-2052· '-3'2-733-35'3 ECO #4422 

FEDERAL AVIATION ADMINISTRATION/PARTS MANUFACTURER APPROVAL 

AERO FLASH PIN DESCRIPTION INSTALlATION ELIGIBILITY 

OLD PIN NEW P!N G.A.A.C. PIN 

40-£ 040-0003 4(}6A 24V .• 28V. Halogen lamp AA 1 B. AASA, AA58 
""""27 

40-1' O4O<102B 4O-14A 12V. · 14V. Halogen lamp AA1B, AA5A, AA58 
""""'0 
073-0141 SAME 73-154 Lamp Assy. AA1B, AASA,AAS8 -
15Q.OOO2 SAME SAME 12V .• 14V. Single or AA1B,AA5A,AAS8 

Oual Flasher 

151-0001 SAME A1 E 12V.' 14V. Light Assy. AA1S, AA5A, AASB 
Red l ens 

152<)003 152-0007 SAME 12V.' 14V. Power Supply AA1B,AASA,AA58 
153<lOOB SAME Strobe Assemblly 

, 
AA1B,AA5A, AASB 

153-0003 153-0008 

VARGA PIN 

073-0270 SAME SAME U-Type Flash Tube , ;2150A 
Msembly 

152-0003 152.()OO7 SAME 12V . • 14 V. Power Supply 2150A 
152-Q008 • 

ROCKWELL PIN 
15Q.OO15 SAME rNA-2 12V. - 14V. or 24V. - 28V. 112, 112B.112TC, 112TCA, 114 

Sgle. or Dual Flasher, rNA-2 

15HlOOl SAME SAME 12V. · 14V. light Assy. 112, 112B. 112TC. 112TCA.11 4 
Red lens 

GREAT LAKES PIN 
150-0015 SAME rNA - 2 12V. · 14V. or 24V. - 28V. 2T-1A·l, -2 

Sgle or Dual Flasher, [NA·2 
15H)()()1 SAME SAME 12V. -14V. Ught Assy. 2T-IA-l, -2 

Red Lens 

CESSNA PIN 
40-6 040-0003 C17312·1 24V. - 28Y. Halogen lamp 210,337, 28 Vott Version of 185, 188 
40-0027 206-207 "",. 040-<J02B C17312·3 12V. - 14Y. Halogen Lamp 150,172, In, lnRG, 180, 182, 185, 188 
40-0010 206,207 
73-0165 073-0270 C6220()8.()1OS U-T~ Flash Tube Assemblv 150,172, In, lnAG, 180, 182, 188, 206 
73-0167 207, 210 

1 5().{)()C) 1 150.()()()2 C59450 1-0203 12V. - 14V. Single Of 150,172, In, lnRG, 180, 182, 165, 188 
Ooal Flasher, AlE 206,207,210 

1SO.Q009 SAME C59450 1-0204 24V. - 28V. Single Of 337 
Dual Flasher, A2E 

150·0010 150-0015 C594502~I02 12V. - 14\( or 24V. - 28V. 150, 172, In, 1nRG, 160, 185, 188, 206, 
Single/Oual Flasher, r:NA-2 207,210 

151-0001 SAME. C62\OOI'()l06 12V .. 14 V. Lamp Assy. 150,172,177, 177AG, 180, 162, 185, 
Red Lens, X1 E-6 188, 206, 207 

151-C1OO6 SAME C621001 ~102 24V. - 28V. Lamp Assy. 210, 337, 28 volt Version of 206, 207, 

i'52~ 
Red Lens, X2E. 185, 188 

152-0007 ~'()101 12V. · 14V. Power Supply ISO, 172, In, 177RG, 180, 182, 185, 
188,206,207, A172, 210 

152.Q006 152-0010 C622OOB~I 02 24V. - 28V. Power Supply ~ '0 , 28 volt Version of 185, 188, 206, 
207, AI82, 150, 172, In, lnRG 

153-0006 153-<XlO9 C62206·01Q7 Wing Tip Strobe Assembly 1SO, 172, 177, 177RG, 180, 182, 185, 188 
206, 207,210 

I I I I Dwg. No. 
140-0027 
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AEROFLASH SIGNAL 17~~i:9~~~~0~o~~~ 
1 INSTALLATION INSTRUCTIONS FOR A DUMMY LOAD RESISTOR 1 

5 Ohm ~ 00 Watt Dummy Resistor 

Dummy Load Resistor 

PN 012-7426 

1150-00021 

-
, ·1 

Weight = 3.5 oz. 
Size = 6.5 in 

For Single Lamp Operation: • 
Connect one Terminal of the 5 ohm Dummy Resistor to the Yellow Flasher Lead 
from Pin #3 of the unmarked connector and the other ResistorTerminal to the Red 
Lead from Pin #2 of the unmarked connector «+> Supply voltage - same as 
Flasher Red Lead). Make sure Resistor is securely mounted where it can 
dissipate heat well and does not heat the Flasher. 

5 Ohm 100 Watt Dummy Resistor 

· t ;,~ .. 

.1'l.. 

For Single Lamp Operation: 
Connect one Terminal of the 5 ohm Dummy Resistor to the remaining Yellow 
Flasher Lead and the other end of the resistor to ground. Make sure Resistor is 
securely mounted where it can dissipate heat well and does not heat the Flasher. 

1150-0015/ 

5 Ohm 100 Watt Dummy Resistor 

For Single Lamp Operation 
Connect one Terminal of the 5 ohm Dummy Resistor to the Green Flasher Lead 
from Pin #2 onhe connector and the other Resistor Terminal to the <-> Supply 
voltage (Same as Flasher Black Lead). Make sure Resistor is securely mounted 
where it can diSSipate heat well and does not heat the Flasher. 

L Drawn by E.G. 00Ul!3112101 

I Checked by P.G . (),OJ£3112JOl 



APPENDI X 15 GTX Tranponder 320A 

Transponder 

pi lot's guide 
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GAR.\.1IN International. Inc. 
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United Warranty 

GARMIN Corporation warrants this product to be fret from defects in materials and 
workmanship for one year from the date of purchast. GARMIN will, at its sole option, repair 
or ttpbct any components which fail in normal use. Such repairs or replacement will be made 
at rv:I charge to tlK custon:er for pans or labor. The customer is, howevtr, responsible for any 
transportation costs. This WUf2IUy does not cover failurtS due to abuse, misuse, accidem or 
ulUuthorized alteration or repairs. 

lHE WARRANTIES AND REMEDIES CONTAINED HEREIN ARE EXCLUSIVE AND IN 
LIEU OF AU OTHER WARRANTIES EXPRESSED OR IMPLIED, INCLUDING ANY liABIL
ITY ARISING UNDER WARRANTY OF MERCHANTABIliTY OR FITNESS FOR A PARTlCU· 
LARPURPOSE, STATUTORY OR OTHERWISE. THIS WARRANTY GNES YOU SPECIFIC 
LEGAl RlGHTS, WHiCH MAY VArN FROM STATE TO STATE. 

IN NO EVENT SHAU GARMIN BE LIABLE FOR ANY INCIDENTAll SPEClAllINDlRECT 
OR CONSEQUENTTAL DAlMAGES, WHETHER RESUlTING FROM THE USE, MISUSE OR 
lNABlUTY TO USE THIS FRODUG OR FROM DEFEGS IN THE PRODUG. SOME 
STAlES DO NOT AllOW THE EXCLUSIONS OF INGDENTAL OR CONSEQUENTIAL 
DAMAGES, SO THE ABOVE UMITATlONS MAY NOT APPLY TO YOU. 

To obtain warranty servi~, call the GARMIN Customer Service depanmem (9131397.8200) 
for a lUumed merchm~ U2cking number. The unit should be securely packaged with the 
tracking number clearly marked on the outside of the package, and salt freight prepaid and 
insured to a GARMIN warranty service sation. A copy of the original sales receipt is required 
as the proof of purchase for warranty repairs. GARMIN retains the exclusive right to repair Ot 

replacr: the unit or software or offer a full refund of the purchase price at its sole discretion. 
SUCH REMEDY SHAlL BE YOUR SOLE AND EXCLUSIVE REMEDY FOR ANY BREACH 
OF WARRANTY. 

• NOTE: The GTX 310A owner accepts all responsibility (or obtaining 
the proper licensing before using the transponder. 

• 

=N=O='=['=Jh=e=,=o=ve=,.=g=e=you==,=.=n=expea====fro=m==the==G=rx==3=20A==,=·,=Um==;ted= 

to Mline of sight ". Low altitude or aircraft antenna shielding by the 
ai/craft itself may result in reduced range. Range can be improved 

• 
by dimbing to a higher altitude. It may be possible tD minimize 
antenna shielding by locating the antenna where dead spots are 
only noticed during abnormal flight attitudes. 

CAUTION: The GTX 310A should be turned off before st.arting Of 

shutting down airaaft engine(s). 



Function Selector Switch: 
1ht h.I1ction selK:tor switdl is, five. position rotary switd'l. 1ht five positions are: 

OFF·Turnsoff all power to me GTX 320A (the unit shou1d be turned off 
before starting aircraft engine(s). 

SBY-Tums the: transpond« on, but when in SBY me unit will not reply 
to any interrogations. 

ON-The u-...nspondet transmlts the airmfts identification cooe (Mode A) 
but does not include altitude infonnatioll 
AlI- The uansponder Iransmi(5me aircraft~ i<ie:ntifio.tion code. in Mode 
A and pressure altiwde (29.92 inches Hg) infornation in Mock C pro
vided the aircraft is ~quipped wim an optional aititudt: encod~r. The unit 
is nonnaily operated in th~ All position a( ali times unless otherwise 
directed by ATC. 

rsT-Moving the switch to th~ TS! position tests the reply light. The 
function sel~ctor is spring Ioadtd and mUSl be hdd in TST position. 
When rel~ased. it automatio.lly returns to th~ Alf position. 

Any time the function switch is in lht ON or ALT position th~ tran

sponder becomes an active pan of the Air Traffic Control Radar Beacon 
System (ATCRBS). The uanspondt:r also responds to interrogations from 
TCAS equipped aircraft. 



Code Selector 

Th~ code selector consists of four, eight-position switchtS that provid~ 'i,096 actm 
id~ntification codes, The code selected should be either a VFR code or a code assigned 
by ATC. Regulations require that aircraft equipped with a transponder must operate the 
transponder, including Mode C equipmem unless otherwise erected by ATC. 

When making routine code changes. you should avoid inadvenem selt:aion of codes 
7500. 7600, or 7700 causing momentary false alanns at ground facilities. For aample when 
switching from rode 2700 to code 7200, switch first to 2200 then 7200, NOT to 7700 and 
then 7200. 

This procedure applies to nondiscrete code 7500 and all discrete codes in the 7600 and 
7700 series (i.~. , 7600 to 1677, 7700 to 7777) which trigger special indicators in automated 
facilOO. Only nondiscret~ cOOt: 7500 win tit decodut as the hijack code. An aircrafts 
traruponder cOOt: is utilized. for ATC tracking capability, therefore you should not tum the GTX 
32()}' to SBY when making routine code changes. 

important Codes 

1200-The United States VFR COOt: for any altitude. 

76oo-loss of Communications. 

7S00-Hijacking (Neve: assigned by ATC without prior notification of the pilot that the 
aircraft is subject to unlawful int~rferenct). 

7700-Emergency. 

OOOO-Military use. Never squawk this Code. 

S«: the AeronauticallnlOnnation Manual (AIM) for an expl~nation and uses of identifica
tion oxies. 

IDENT Button 

On occasion, a controller will rtquest ·SQUAWK lOENr to identify your transponder 
return from other airmft Rtspond by momentarily pressing the IDENT button, activating the 
Special Position ldentifiation for approxim2tely 20 5«onds. 

RcplyUght 

The reply light will blink each time the transponder replies to an interrogation. The reply 
hght mnains illumir.ated during the IDENT time interval and du:ing TST function. 



GTX 320A TRANSPONDER SPECIFICATIONS 

TSO (omp6ancr: 

Tempefaturt RaI'lgE' 

nstaled wegtn ¥<ith lad: & amtCtors 

Physical dimensions: 

Bezel height 

Bezel width 

TSO C74c Cbss '''' 
·20"( to +W( (Continuous Operation) 

2.91>s. (1.3 kg) 

1.63 in. (41 mm) 

6.2S n (lS9mm) 

~plh behind panel ind. COMeCtors 8.16 in. (223 mm) 

i'owtr Rtquirements 11.0 to 3l0Vd<: MalII'ower Input: t2 Watts 0 SOO prf 

"'''''' bnsmitter Frequency 

Tr.wmitter Power 

Receive' ff~ 

Rtceiver Sensitivity 

Node A Capabiity 
Node ( (apability 

External SupPression 

9S" O+SS-Cfor 16 Hours; 

8S%@+38-Cfor32Hcurs 

SO.OOOFe!1 

1090 MHz 

200 Watts NomNI 

1030 MHz 

·74dBm Nominal for 90% leplies 

4096 """_ (odes 
100 fool lnaements from ·1(100 10 63.000 feet 

Input . low O. 5V; HiglSV 

()utjXJt 18V Pulse 
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GTX 320 HARDWARE MOD LEVEL HISTORY 

The following table identifies hardware modification (Mod) Levels for the GTX 320 Transponder. Mod 
Levels are listed with the associated service bulletin number, service bulletin date, and the purpose afthe 
modification. The table is current at the time of publication of this manual (see date on front cover) and is 
subject to change without notice. Authorized Garmin Sales and Service Centers are encouraged to access 
the most up-to-date bulletin and advisory infonnation on the Gannin Dealer Resource web site at 
www.garmin.com using their Garmin-provided user name and password. 

MOD SERVICE SERVICE PURPOSE OF MODIFICATION 

LEVEL BULLETIN BULLETIN 
NUMBER DATE 

1 NA NA Initial Release 

2 9805 1 Q-3()"1998 Incorporates new circuitry in power supply 

GTX 320A HARDWARE MOD LEVEL HISTORY 

The following table identifies hardware modification (Mod) Levels for the OTX 320A Transponder. Mod 
Levels are listed with the associated service bulletin number, service bulletin date, and the purpose of the 
modification. The table is current at the time ofpublicatioo of this manual (see date on froot cover) and is 
subject to change without notice. Authorized Gannin Sales and Service Centers are encouraged to access 
the most up· to-date bulletin and advisory information on the Gannin Dealer Resource web site at 
www.garmin.com using their Garmin-provided user name and password. 

MOD 

LEVEL 
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SERVICE 
BULLETIN 
NUMBER 

SERVICE 
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1 GENERAL DESCRIPTION 

1.1 Introduction 

This manual provides the installation and operating instructions for the Gannin GTX 320 and the GTX 320A 
Transponders. Information pertaining to the maintenance, alignment, and procurement of replacement pans is 
found in the GTX 320 Maintenance Manual, PIN 190-00133·02 and the GTX 320A Maintenance Manual, PIN 
190-00133.08. After installation of the GTX 3201 GTX 320A, FAA FotlD 337 must be completed by an 
appropriately certificated agency and ATC transponder tests required by 14 CFR, Part 91.413 must be completed 
to return the aircraft to service. 

1.2 Equipment Description 

. The Garmin GTX 3201320A Transponder is a radio transmitter and receiver that operates on radar frequencies . 
Receiving ground radar interrogations at t 030 MHz, it transmits a coded response of pulses to ground·based radar 
on a frequency of 1090 MHz. 

As with other Mode AlMode C transponders, the GTX 3201320A replies with anyone of 4,096 codes, which 
differ in the position and number of pulses transmitted. By "replying" to ground transmissions. your 
GTX 320/320A enables ATe computers to display aircraft identification, altitude and ground speed on ATe radar 
screens. The GTX 3201320A is equipped with lDENT capability that activates the Special Position Identification 
Pulse (SP!) for approximately 20 seconds (18 seconds for the GTX 320A) identifying your transponder return 
from other aircraft on the controller's scope. 

1.3 Technical Specifications 

1.3.1 Transponder Specifications 

Table 1-1 Transponder Specifications 

Characteristic 

lSO C74c Class lA, JSlO C74C Class lA 
I (AI D1 )-CAtBMN))()(J()()()(Z8ABAUZXXXXXX 
GTX320: FAA TSO C74c; RlCA DO·16OC, JTSO C74c 
GTX320A: FAA TSO C74c; RTCA 00·1600, JTSO C74c 
·20°C to +55°C (Continuous Operation) 
GTX 320: 14128 VDC: 12 Watts Max. 
GTX 320A: t 4128 VDC: 20 Watts Max. 
95% @ +S5°C for 16 Hours ' 85% @ +38°C for 32 Hours 
SO,OOO Feet 
1090 MHz 
125 Watts minimum, 150 Watts nominal at the antenna with 
t.5 dB coaxial cable loss at 1090 MHz 
1030 MHz 
GlX 320: -72 dBm Nominal for 90% repl ies 
GlX 32OA: ·74 dBm Nominal lor 90% reolies 
4096 Identification Codes 
100 Foot Increments from ·1000 to 63,000 Feet 
Low < 0.5 V; Hiah ~ 8 V 

GTX 3201320A Installation Manual 
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Specification 

lSO, JTSO 
TSO ENVCAT 
Applicable Documents 

Temperature Range 
Power Requirements 

Humidity 
Altitude 
Transmitter Freauencv 
Transmitter Power 

Receiver Frecuencv 
Receiver Sensitivity 

Mode A Capability 
Mode C Capabilitv 
External Suppre.ssion.Jnput 
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1.3.2 Physical Characteristics-GTX 320 

Table 1-2 GTX 320 Physical Characteristics 

Characteristic Specification 

Bezel Heiaht 1.63 inches 141 mml 
Bezel Width 6.25 inches (159 mm) 
Rack Heiaht (DimDle to Dimple) 1.71 inches 143 mml 
Rack Width 6.30 inches (160 mm) 
Depth Behind Panel with Cannectors (measured from face 8.78 inches (223 mm) 
of aircraft panel la rear of connector backshellsl 
Weicht IUnit Onlvl 1.7Ibs. 0.8 k~ 
Weiahtlinslalled with rack and connectorsl 2.3Ibs. 1.1 kc 

1.3.3 Physical Characteristics-GTX 320A 

Table.l-3 GTX 320A Physical Characteristics 

Characteristic Specification 

Bezel Heicht 1.63 inches 41 mml 
Bezel Width 6.25 inches 159mm 
Rack Heklht (Dimple 10 DimDlel 1.71 inches 43 mml 
Rack Width 6.30 inches (160 mm) 
Depth Behind Panel w~h Cannectors (measu~:~ from face 8.78 inches (223 mm) 
of aircraft panella rear of connector backshells 
Weiaht fUnil Onlvl 2.3 Ibs. (1.1 kg) 
WeiOhilinstalied wilh rack and connectors) 2.9 Ibs. 11.3 kal 

1.4 Equipment Available 

1.4.1 Available Configurations 

Table 1-4 Available Configurations 

Item Garmin PIN 
Garmin GTX 320 Transponder 010-00135-00 
Garmin GTX 320A Transoonder 010-00247-00 
Garmin GTX 320 Transponder includes Garmin installation kit, 
PIN 010-10161-00 

010-00135-03 

Garmin GTX 320A Transponder includes Garmin installation k~, 
PIN 010-1 0161-0t 

010-00247-02 
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1.4.2 Installation Accessories 

1.5 

• 

• 

• 

1.6 

Table 1-5 Available Installation Accessories 

Item Garmin PIN 

01 

• A transponder antenna approved to TSO C66() or C74() that has been 
installed 10 meet the requirements of this manual may be approved for use with 
the GTX 320/320A. 

Additional Equipment Required 

Antenna Seuan! - Use antenna manufacturer's instructions, install according to FAA 
AC 43.1l·2A. 

Cables· The installer will supply all system cables. Cable requirements and fabrication is detailed in 
Section 2 oftlris manual. 

Hardware - 116 Fla. Head Screw (6 ea) and #6·32 Self Locking Nut (6 ea.). Hardware required '0 
mount instanation rack is not provided. 

Installation Approval 

The conditions and tests required for TSO approval of the GTX 320/320A Transponder and antenna are minimum 
performance standards. II is the responsibility of the installer to detellIline that the aircraft installation standards 
for a specific type or class of aircraft are in compliance with all applicable TSO requirements. The 
GTX 320/320A and antema may be iostalled only if further evaluation by the applicant documents an acceptable 
installation and is approved by the administrator. For GTX 3201320A TSO compliance, see Appendix A. For 
antenna TSO compliance, refer to antenna manufacturer's literature. 

1.7 ATC Transponder Tests and Inspections 

The ATe transponder tests required by 14 CFR, Part 91.413 may be conducted using a bench check or portable 
test equipment and must meet the requirements prescribed in Part 43 Appendix F. 

If portable test equipment with appropriate coupling to the aircraft antenna system is used, operate the test 
equipment for ATCRBS transponders at a nominal rate of235 interrogations per second to avoid possible 
ATCRBS interference. An additional 3 dB loss is allowed to compensate for antenna coupling errors during 
receiver sensitivity meastrements conducted in accordance with Part 43 Appendix F, Paragraph (c}( J) when using 
portable test equipment. 
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1.S Limited Warranty 

This Garmin product is warranted to be free from defects in materials or workmanship for two years from the date 
of purchase. Within this period, Gannin will at its sole option, repair or replace any components that fail in 
normal usc. Such repairs or replacement will be made at no charge to the customer for pans or labor. provided 
that the customer shall be responsible for any transportation cost. This warranty does Dot cover failures due to 
abuse, misuse, accident or unauthorized alteration or repairs. 

THE WARRANTIES AND REMEDIES CONTAINED HEREIN ARE EXCLUSIVE AND IN LIEU OF ALL 
OTHER WARRANTIES EXPRESS OR IMPLIED OR STA TUTORY, INCLUDING ANY LIABILITY 
ARlSING UNDER ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE, STATUTORY OR OTHERWISE. TillS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, 
WHICH MAY VARY FROM STATE TO STATE. 

IN NO EVENT SHALL GARMIN BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT OR 
CONSEQUENTIAL DAMAGES, WHETHER RESULTING FROM THE USE, MISUSE, OR INABILITY TO 
USE TillS PRODUCT OR FROM DEFECTS IN THE PRODUCT. Some states do not allow the exclusion of 
incidental or consequential damages, so the above limitations may not apply to you. 

Garmin retains the exclusive right to repair or replace the unit or software or offer a full refund of the purchase 
price at its sole discretion. SUCH REMEDY SHALL BE YOUR SOLE AND EXCLUSIVE REMEDY FOR 
ANY BREACH OF WARRANTY. 

To obtain warranty service, contact your local Garmiu Authorized Service Center. For assistance in locating a 
Service Center near you, can Garmin Customer Service at one of the numbers shown below. 

Products sold through online auctions are not eligible for rebates or other special offers from Garmin. Online 
auction confirmations are not accepted for warranty verification. To obtain warranty service, an original or copy 
of the sales receipt from the original retailer is required. Garmin will not replace missing components from any 
package purchased through an online auction. 

Garmin International, Inc. 
1200 East 151 " Street 
Olathe, Kansas 66062, U.S.A. 
Phone: 9131397.8200 
FAX: 9131397.8282 
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2 INSTALLATION OVERVIEW 

2.1 Introduction 

This section provides the necessary infonnation for installing the GTX 320/320A Transponders, and where 
required, optional accessories. Installation of the GTX 320!320A Transpooder should comply with the aircraft 
Type Certificate (TC) or Supplemental Type Certificate (STC). Cabling will be fabricated by the installing 
agency to fit each particular aircraft. The guidance of FAA advisory circulars AC 43. 13-18 and AC 43.13-2A, 
where applicable, may be found useful for accomplishing cetro-fit installations that comply with FAA regulations. 
This section contains interconnect diagrams, mounting dimensions, and information pertaining to installation. 

2.2 Unpacking and Inspecting Equipment 

Carefully unpack the equipment and make a visual inspection of the unit for evidence of damage incurred during 
shipment. If the unit is damaged, notify the carrier and file a claim. To justify a claim, save the original shipping 
container and aU packing materials. Do not return the unit to Gannin until the carrier has authorized the claim. 

Retain the original shipping containers for storage. If the original containers are not available, a separate 
cardboard container should be prepared that is large enough to accommodate sufficient packing material to 
prevent movement 

2.3 Antenna Installation 

2.3.1 Location Considerations 

A. The antenna (Garmin PIN 010-10160-00) should be well removed from any major protrusions, the 
engine{s» propeller(s), and antenna masts. It should also be as far removed as practical from landing 
gear doors, access doors, or other openings that could alter its radiation pattern. 

B. The antenna should be mounted on the underside of the aircraft and in a vertical position (relative to 
the p<lsition of the aircraft in level flight). 

C. Avoid mounting the antenna within three feet of the ADF sense antenna or any other communication 
antenna and six feet from the DME antenna. 

D. To prevent RF interference, the antenna must be mounted a minimum distance of three feet from the 
GTX 320/320A. 

NOTE 

If the antenna is being installed on a composite aircraft, ground planes may be required. Conductive 
wire mesh, radials, or thin aluminum sheets embedded in the composite material provide the proper 
ground plane allowing the antenna pattern (gain) to be maximized for optimum transponder 
performance. 

2.3.2 Antenna Installation 

Install the antenna according to the antenna manufacturer'S instructions and FAA AC 43 .13-2A. 
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2.3.3 Installation Approval Considerations for Pressurized Aircraft 

Antenna and cable installations on pressurized cabin aircraft require FAA approved installation design and 
engineering substantiation data whenever such installations incorporate alteration (penetration) of the cabin 
pressure vessel by connector holes and/or mounting arrangements. 

For needed engineering support pertaining to the design and approval of such pressurized aircraft antenna 
installations, it is recommended that the installer proceed according to any of the following listed alternatives: 

1. Obtain approved antenna installation design data from the aircraft manufacturer. 

2. Obtain an FAA approved Supplemental Type Certificate (STC) pertaining to and valid for the subject antenna 
installation. 

3. Contact the FAA Aircraft Certification Office in the appropriate Region and request identification of FAA 
Designated Engineering Representatives (DERs) who are authorized to prepare and approve the required 
antenna installation engineering data. 

4. Obtain FAA Advisory Circular AC-1 83C and select (and contact) a DER from the roster of individuals 
identified there under. 

5. Contact an aviation industIy organization such as the Aircraft Electronics Association and request their 
assistance. 
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2.3.4 Antenna Cable Installation 

When routing antenna cables, observe the following precautions: 

• All cable routing should be kept as short as possible and as direct as possible. 

• A void sharp bends. 
• A void routing cables near power sources (e.g., 400 Hz generators, trim motors, etc.) or near power for 

fluorescent lighting. 

• Avoid routing cable near ADF antenna cable (allow at least a 12-incb separation). 

The table below lists the recommended 50 ohm double shielded coax antenna cable vendor and the type to be 
used for specific lengths of cable. Adherence to this table will ensure that the coax installation will not exceed the 
maximum allowable 1.5 dB attenuation at the transmitter operating frequency of 1 090 MHz. 

Table 2-1 Antenna Coax Cable, Vendor & Type 

Max. Length ECSType MIL-C-17 Type RGType 
(feet) 

B.B N 400 
3C 

311 )1 ~ ~ ~ 
21 311 01 
27. 
41 

:Ej; i MIL-C-1 7 types: RG types: See 

"" Cable Specialists See current issue of current issue of 
5300 W. Franklin Qualified Products Qualified Products 
Drive List QPL·17. List QPL-17. 
Franklin. WI 53132 
Tel: Boo·327·9473 
414-421·5300 
Fax: 414-421 ·5301 

2.3.5 Antenna Cable Connectors 

One of two rack connectoo is provided (item 6 or 12 in the installation drawing. figure B2). RF Adapter item 12 
(PIN 330-00326-(0) requires the cable to be terminated to an appropriate type BNe plug (provided by installer), 
which is then attached to item 12. Any 50 ohm, double shielded cable may be used, provided it introduces less 
than 1.5 dB attenuation at 1 GHz including the connector. 

Connector item 6 (pm 330-00198-00) requires the cable to be terminated directly to it and can accommodate only 
M 17/128 (RG-400) cable. The completed cable including connectors must introduce no more than 1.5 dB 
attenuation at 1 GHz. Instructions for installing tbe item 6 are shown in Figure 2-1 and detailed in the following 
steps A-G. 
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STRIP DIMENS ION S 

CAP~ 
f--i- 0 . 50 

( 12 . 7J 
HH- O . 25 

( 6 . 4 l 

1++ 0 . 12 
( 3. I l 

50 OHM MATCH BUSHING~ 

BNC BL INDMATE 

Figure 2-1 BNC Connector Assembly Drawing 

A. Trim coax outer insulation back O.50n 

B. Trim braid (not center conductor or insulation) back 0.25". 

c. Strip Insulation back 0. 120". 

NOTE 

Place the ferrule over the coax braid, flush against the coax outer insulation before performing the 
next step if the outside diameter of the coax braid is smaller than the inside diameter of the center 
connector sidewall opening. 

D. Insert cable (center conductor, dielectric and shield braid) through the sidewall of the connector 
and solder the center conductor to the center pin of the connector. 

E. 

F. 

G. 

NOTE 

When using low loss cable it may be necessary to flatten the solid wire center conductor slightly so it 
can fit the slot on the RF connector center pin. When soldering, avoid applying excess heat to the 
connector body. and center conductor insulator. 

Heat the outside of the connector sleeve and at the same time apply solder between the braid and the 
sleeve. Continue to apply heat until the solder flows evenly. 

Install 50 n Matching Bushing. 

Insert connector cap and tack solder in two places. 
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2.4 GTX 320/320A Installation 

NOTES 

Avoid installing the unit near heat sources. If this is not possible, ensure that additional cooling is 
provided. Allow adequate space for installation of cables and connectors. The installer will supply 
and fabricate all of the cables. All wiring must be in accordance with FAA AC 43.13-2A. 

GTX 320 units that are at Mod Levell must use Ihe Mod Levell Rack Assembly. After Mod 
Levell, GTX 320 installations aTe 0.170" (4.31 mm) deeper in the panel 

A Assemble the connector/rack kit according to figure B2. Install the rack assembly according to the 
dimensions given in figures B I. Mounting brackets are not supplied due to the wide range of 
mounting configurations available. Suitable mounting brackets may be fabricated from sheet metal 
or angle stock. To ensure a sturdy mount, rear support for the unit should be provided. 

B. Do not insert screws through the rear plate of the mounting tray, into the transponder. These holes 
are only for use with the adapter described in paragraph 2.8. 

C. Looking at the bottom of the transponder, make sure the front lobe of the locking mechanism is in a 
vertical position. This can be accomplished by using a 3/32" Allen wrench through the face plate. 

D. Slide the unit into the rack until the front lobe of the unit touches the rack. Guide pins on the back 
plate will help in the proper alignment of the unit in the rack. 

E. Turn the Allen wrench clockwise until unit is secured in the rack. Continue turning until tight. Do 
not overtighten the screw. 

F . To remove the unit from the rack. tum the 3/32" Allen wrench counterclockwise until it disengages 
from the rack. 
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2.5 Electrical Connections 

All electrica.l connections, except for the antenna, are made through a single, 2S pin, 0 subminiarure connector. 
Figure 2- 1 defines the electrical characterislics of all input and output signals and identifies the cable requirements 
for each signal. Required connector and associated hardware are supplied in the installation kit 
(PIN 010.1 0160.(0). See figures B4 and B5 for interconnect wiring diagrams. 

Larger pins are supplied for the connector to provide power and ground at pins 13, 14, 15, and 25 when required. 
Refer to Figure 84, Note 3. 

Manufacturer 

Table 2-3 Recommended Tools 

Manufacturer Hand Crimping 
18AWG 22·: !4AWG 

Tool Positioner 
Extract ion Extraction Tool 

Tool 

I PIN NlA M81' 
i 9507 9502·11 M81 ' 

~ 
NlA NlA 

~1 
NlA NlA 91067-2 

As1ro ~ ~ 6~ ~ 
NOTES 

1. Insertion/extraction tools from lIT Cannon are all plastic; others are plastic with metal tip. 

2 . Non-Gannin part numbers shown are not maintained by Garmin and consequently are subject to 
change without notice. 

3. Alternate contacts for 18 A WG wire: As an alternative to the Positronic contacts listed (and provided 
in the installation kit), the installer may use contacts made by lIT Cannon under PIN 03 1-1 007-001. 
These contacts require the use of a different crimp tool positioner than shown in the table, with the pan 
number.; as follows: Daniels PIN K250, Astro PIN 616245, or ITI Cannon PIN 980·0005-722. 

4. All wires must be passed through the backshell before being assembled to connector. 

5. In aircraft equipped with a dropping resistor for +28 VDC buss voltage, make sure the dropping 
resistor is bypassed. 
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. 1 13 . 
000 0 0 0 0 0 0 0 0 0 0 

o 0 0 0 000 0 0 0 0 0 
. 14 25 . 

Figure 2·2 25 Pin D-Sub Connector Drawing 

Table 2-4 25 Pin 0 Sub Pin Out Definitions . . 

Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
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Descri plion 

Not Used 
Do Not Connect 

Altitude A1 
Attnude C2 
Altitude A2 
Altnude A4 
AHitude C4 

Extemalldent 
AHitude B1 
Altitude C1 
Attitude B2 
AltHude B4 

Ground 
Switched Power Output 

Aircraft Power (+1110 +33 VOC) 
External Standby 

External Suppression (Suppress I/O·GTX 320M 
Altitude 04 
Not Used 
Not Used 
Not Used 
Not Used 

28 V Lighting 
14 V Lighting 

Ground 
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2.6 Check Existing Coax and Antenna Before Using a GTX 320/320A Adapter in an 
Existing Installation 

CAUTION 

Before using a Narco or BendixlKing Adapter to install a GTX 3201320A into an existing 
installation. the RF coaxial cable, its connectors, and the antenna must be checked to ensure the 
fOllowing: 

• There must be no corrosion or damage on the coax or its RF connectors that would adversely affect 
operation. 

• The RF attenuation of the coax from the installation rack to the antenna must not exceed 1.5 dB at 
1090 MHz. 

• The antenna must not have corrosion, damage, or loose oonnections. 

2.7 Installation Using Existing Narco AT 150 Installation Rack 

TheGTX 320 and GTX 320A can be used with an existing NARCO AT 150 Installation Rack by using the 
NARCO AT ISO Installation Adapter (PIN 011-00292·00). See figure B6 for the NARCO AT ISO Adapter 
assembly drawing. 

NOTES 

GTX 320 units that are at Mod Level I must use the Mod Level I NARCO Installation Adapter. 
After Mod Level I, the OTX 320 sits 0.17" (4.3 mm) closer to the instrument panel. Also, when 
installing the GTX 320 in an existing NARCQ AT ISO rack (using the AT ISO Adapter) and when 
the aircraft has a bus voltage of +28 VDC, make sure the +28 VDC dropping resistor is bypassed. 

A. Slide the adapter into the rack installation until the jackscrew mates with its nut 

B. Turn the jack screw with a 3/32" Allen wrench until the adapter is secure. 

c. Looking at the bottom oftbe transponder, make sure the front lobe of the locking mechanism is in a 
vertical position. This can be accomplished by using a 3/3 2" Allen wrench through the face plate. 

D. Slide the unit into the rack until the front lobe of the unit touches the rack. Guide pins on the back 
plate will help properly align the unit in the rack. 

E. Tum the Allen wrench clockwise until unit is secured in the rack. Continue turning until tight. Do 
not overtighten the screw. 

F. To remove the unit from the rack rum lhe 3/32" Allen wrench counterclockwise until it disengages 
from the rack. 
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2.8 Installation Using Existing BendixlKing KT 76A/78A Installation Rack 

The GTX 320 and GTX 320A can be used with an existing Bendix.lK.ing KT 76AJ78A installation rack by using 
the KT 76Af78A Installation Adapter (PIN 011-00289-00). See figure B7 for the BendixlKing KT 76Af78A 
Adapter assembly drawing. 

NOTES 

GTX 320 units that are at Mod Level 1 mllst use the Mod Level I BendixlKing KT 76N78A 
Imtallation Adapter. After Mod Level I, the GTX 320 sits 0.17" (4.3 mm) closer to the instrument 
panel. Also, when installing the GTX 320 in an existing BendixlKing KT 76Af78A rack (using the 
KT 76A178A Adapter) and when the aircraft has a bus voltage of +28 VDC, make sure the +28 VDe 
dropping resistor is bypassed. 

A. Attach the KT 76A178A installation adapter to the rear of the GTX 320 using the two captive screws 
on the adapter. 

B. Looking at the bottom of the transponder, make sure the front lobe oftbe locking mechanism is in a 
vertical position. This can be accomplished by using a 3/32" Allen wrench through the face plate. 

C. Slide the unit into the rack until the front lobe of the unit touches the rack. Guide pins on the back 
plate will help in the proper alignment of the unit in the rack. 

D. Turn the Allen wrench clockwise until unit is secured in the rack. Continue turning until tight. Do 
not overtighten the screw. 

E. To remove the unit from the rack, turn the 3/32" Allen wrench counterclockwise until it disengages 
from the rack:. 
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3 POST INSTALLATION CONFIGURATION & CHECKOUT PROCEDURE 

3.1 Aircraft Station Licensing Requirements 

The TelecoII1IIlunications Act of 1996, effective February 8, 1996, provides the FCC discretion to eliminate radio 
station license requirements for aircraft and ships. At the present time, you do not need an individual license to 
operate the GTX 320/320A aboard your private aircraft in many circumstances. To find out the specific details on 
whether you are exempt from licensing, please see FCC Fact Sheet PR 5000 or contact the FCC at 
(800)-322-1117. 

If an aircraft license is required or desired, contact the FCC at (800)-322-11 17 to request form 404. Application 
for Aircraft Radio Station License. The FCC also has a fax-on-demand service to provide forms by fax at 
(202)-418-01 77. 

The GTX 3201320A owner accepts all responsibility for obtaining the proper licensing before using the 
transponder. 

3.2 Operation 

NOTE 

The C()verage you can expect from the GTX 3201320A is limited to "line of sight", Low altitude or 
aircraft antenna shielding by the aircraft itself may result in reduced range, Range can be improved 
by climbing to a higher altitude, It may be possible to minimize antenna shielding by locating the 
antenna where dead spots are only noticed during abnormal flight attitudes, 

IDENT BUTTON REPL Y LIGHT 

CODE SELECTION KNOBS FUNCT ON SB-ECTION KNOB 

Figure 3-1. Transponder Front Panel (GTX 320 Shown) 

NOTE 

The Transponder should be turned off before starting aircraft engine(s), 
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3.2.1 Function Selection Switches 

The function selector switch is a five position rotary switch. The five positions are: 

• OFF - Turns off all power to the GTX 3201320A. 

• SBY - Tums the transponder on, but when in SBY the transponder will not reply to any 
interrogations from the groWld radar system. 

• ON - Places the transponder in Mode A, the identification mode. In addition to the aircraft's 
identification code, the transponder will also reply to altitude interrogations (mode C) with signals 
that do DOt contain altitude information. 

• AL T - Places the transponder in Mode A and Mode C, the identification and altitude reporting 
modes to respond to ATC aircraft identification interrogations and altitude interrogations with 
standard pressure altitude (29.92 inches Hg.) received from an external altitude digital encoder. The 
ALT position may be used in aircraft that are Dot equipped with the optional altitude encoder, 
however, the only response will be discreet signals that do not contain altitude information. 

NOTE 

Any time the function switch is in the ON or ALT position the transponder becomes an active part oftbe 
beacon system. Select ON or ALT as late as practical prior to takeoff and to OFF or SBY as soon as 
practical after completing landing roll unless the cbange to SBY has been accomplisbed previously at the 
request of ATe. 

• TST - Turning the switch to the TST position tests the reply indicator. The TST position is spring 
loaded and must be held momentarily. When released, it will automatically retwn to the ALT 
position. 

3.2.2 Code Selection 

The code selector consists offoue, eight position switches that provide 4,096 active identification codes. 

I NOTE 
When making routine code cbanges, you should avoid inadvertent selection of codes 7500, 7600, or 7700 thereby 
causing momentary false alarms at automated ground facilities. For example when switching from code 2700 to 
code 7200, switch rtrst to 2200 then 7200, NOT tn 7700 and then 7200. 

This procedure applies to nondiscrete code 7500 and all discrete codes in the 7600 and 7700 series (i.e., 7600-
7677, 7700-7i77) which trigger special indicato~ in automated facilities. Only nondiscrete code 7500 will be 
decoded as the hijack code. An aircraft 's transponder code (when available) is utilized to enhance the tracking 
capabilities of the ATe faCility, therefore you should not turn the transponder to SBY when making routine code 
changes. 

See the Aeronautical Information Manual (AlM) for a detailed explanation of the identification codes. 
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3.2.3 IDENT Button 

On occasion, the controller will request "SQUAWK IDENT'. Respond by momentarily pressing and releasing 
the IDENT button. Pressing the lDENT button activates the Special Position Identification Pulse (SPI) for 
approximately 20 seconds identifying your ttansponder return from other aircraft on the controller's scope. 

3.2.4 Reply Light 

The reply light will blink each time the transponder replies to ground interrogation. The reply light also remains 
lit during the IDENT time intervaL 
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