FAA APPROVED

Airplane Flight Manual

MAULE MT-7-420

Airplane Serial No.

Registration No.

THIS DOCUMENT MUST BE KEPT [N THE AIRPLANE AT ALL TIMES.

FAA APPROVED:%Z_KSM;_
v@/LMan er, Aircraft Certification Office

Federal Aviation Administration
Atlanta, Georgia USA

are. JAN 07 2003

ITS PERFORMANCE THAT COUNTS!
Tel: 229-985-2045—~Fa>x: 229-890-240=2

MT-7-420.max



MAULE AEROSPACE TECHNOLOGY, INC.

AIRPLANE FLIGHT MANUAL

MAULE MT-7-420
Page i
LOG OF REVISIONS
REV TO DESCRIPTION APPROVAL AND DATE
" | PAGES
A 12 In 2.7, added 130 psi for Oil Pressure Red Line. M é
13 In 2.8, Added Ammeter (D. Wahlers) Red Line of Manager, Atlanta Aircraft

66.7%.

s

Certification Office, FAA
Atlanta, GA

Date: MAR 05 2004

MT-7-420.max




MAULE AEROSPACE TECHNOLOGY, INC.
AIRPLANE FLIGHT MANUAL

MAULE MT-7-420
Page iii
TABLE OF CONTENTS

ITEM

COVER PAGE

LOGOF REVISIONS. ..o i

LOG OF SUPPLEMENTS........ooiiiiiii i ii

TABLE OF CONTENTS......ooiii e, i, iii

& iiiii

SECTION| GENERAL
1.1 General.............o 1
1.2 Airplane Description...................coooiii i 1
1.21 Airplane Dimensions........................coooiici 1
122 ENGINe......coooiviiiii 1
1.23 Propeller ... 1
124 Fuel ... 1
125 Ol 2
1.26 MaximumWeight....................... 2
1.27  Standard Aircraft Weight................................... 2
1.28 SpecificLoading......................o 2
1.29 Engine Dimensions.........................cooiiiiil 2
1.30 PowerControl System......................c..oooiil. 4
1.31 Gas Producer Fuel Control................................ 4
1.32  Propeller — Power Turbine Governor Assembly...... 4
1.33  Propeller Overspeed Governor........................... 4
1.34 BetaValve........................... TR 5
1.35 InputPowerlLever........................cool 5
1.36  ConditionLever.....................oo 5
1.37  Ignition System.................... 5
1.38  Starting System................... 5
1.39 EnginelInstruments......................... 6
1.40 Inlet Anti-lce............. 7
1.41 Engine Anti-icing System................................ 7
Figure 1-1 8

SECTION Il LIMITATIONS
2.1 General.............oooiii 9
2.2 Certification Applicability................................... 9
2.3 Airspeed Limitations........................................ 9
2.4 Airspeed Indicator Markings............................... 9
25 Power Plant Limitations.................................... 10
26 Starter Limits ... 12
27 Power Plant Instrument Markings........................ 12
2.8 System Instrument Markings............................. 13
2.9 Weight Limits...................oo 13
2.10  Center of Gravity of Limits................................. 13

MT-7-420.max



MAULE AEROSPACE TECHNOLOGY, INC.
AIRPLANE FLIGHT MANUAL

MAULE MT-7-420

Page iiii
TABLE OF CONTENTS
SECTION Il LIMITATIONS Contd

211 Maneuver Limits........................... 14
2.12  Flight Maneuver Load Factor Limits..................... 14
213 Crewlimits........occooiiiii 14
214 Kindof Operation ..................ocoviiii i, 14
2.15  Fuellimitation ... 14
2.16  Maximum Operating Altitude.............................. 14
2.17  Seatlimitations ... 15
2.18  Maximum Starting Altitude................................ 15
219 Placards.............oooii i 16
Figure 1-2 17
Performance Ratings — Normal Operation....................... 18
Performance Ratings — Emergency Operation.................. 18
Altitude Performance — Fuel Flow.................................. 19

SECTION Il NORMAL PROCEDURES

3.1 Preflight Inspection................................ 24
3.2 Operating Check Lists..................................... 25
3.3 Normal Flight Operations.................................. 30
3.4 Noise Level.............cooooii 32
3.5 Door-Off Operation..................ccooee il 32
3.6 Anti-Collision Light....................ooooo 32

SECTION IV EMERGENCY PROCEDURES

4.1 Emergency BasicRules.................................... 33
4.2 Engine Emergency Shutdown............................ 33
43 Engine Fire During Starting............................... 33
4.4 Engine Fire After Starting................................. 33
4.5 Emergency Exit on the Ground........................... 33
46 Aborted Takeoff...................... 33
4.7 Engine Failure Immediately After Takeoff............. 34
4.8 Engine Failure During Takeoff Run..................... 34
4.9 Engine Failure During Flight.............................. 34
410  Airstart.......oo 35
4.1 Electrical Fire................. 35
412  Engine Fire During flight................................... 35
4.13  Smoke and Fumes Elimination........................... 35
414  Recovery From Inadvertent Spins....................... 35
4.15 GeneratorFailure................................... 36
416 EngineAnti-lce.................... . 36
4.17  Continuous Ignition........................................ 36

MT-7-420.max



MAULE AEROSPACE TECHNOLOGY, INC.
AIRPLANE FLIGHT MANUAL

MAULE MT-7-420

TABLE OF CONTENTS
SECTIONV  WEIGHT AND BALANCE AND EQUIPMENT LIST

5.1 Weight and Balance Data................................. 37
Required Equipment List....Provided for each Airplane

SECTION VI AIRCRAFT SERVICING, HANDLING AND MAINTENANCE

6.1 Introduction................... . 51
6.2 Airplane Inspection Period................................. 51
6.3 Preventive Maintenance that may be Accomplished

by a Certified Pilot.......................................... 51
6.4 Alterations or Repairs to Airplane........................ 51

SECTION VII MANUFACTURER'S DATA

Optional Equipment List

MT-7-420.max



MAULE AEROSPACE TECHNOLOGY, INC. SECTION |
AIRPLANE FLIGHT MANUAL GENERAL
MAULE MT-7-420
SECTION |
GENERAL:
1.1 This Airplane Flight Manual includes material required to be furnished by the Federal

Aviation regulations and additional information provided by the manufacturer and consti-
tutes the FAA approved Airplane Flight Manual.

1.2 Airplane Description: Single engine, high wing monoplane powered by Allison 250 B17C
Turbo-Propeller engine derated to 369 Shaft HP.
1.21  Airplane dimensions: The airplane dimensions are shown in figure 1.1.
1.22  Engine:
Number of engines 1
Engine manufacturer Allison Gas Turbine Division
Engine model number 250-B17C
Rated horsepower 369 SHP
Propeller speed 2030 rpm
Dry weight 195 pounds
Engine type Turbo propeller
Compression stages and type 6 axial, 1 centrifugal
1.23 PROPELLER:
Number of Propellers 1
Propeller Manufacturer Hartzell
Blade model number T10173F( )-21R or —11R* (Floatplane only) or
T10173( )-11R* (Floatplane only)
Number of Blades 3
Hub Model HC-B3TF-7A
Propeller Diameter 80 inches or 90 inches (Floatplane only)
Propelier type Hydraulically operated, constant speed, beta,
full-feathering, reversible
*Mandatory when using EDO 597-2790 Floats.
124  Fuel
Fuel_c;apacity (main tanks) See Paragraph 2.15
(auxiliary tanks)
Fuel Specifications See Paragraph 2.5g
FAA APPROVED
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MAULE AEROSPACE TECHNOLOGY, INC. SECTION |

AIRPLANE FLIGHT MANUAL GENERAL
MAULE MT-7-420
Oil:
Oil tank capacity 10 gts maximum, 9 qts. Minimum for flight
Oil specification MIL-L-23699 (See Allison Operation and Maintenance

Manual 11WA)

MAXIMUM WEIGHT:

Takeoff and Landing weight 2500 Ibs.

STANDARD AIRPLANE WEIGHT:

Standard weight empty 1540 lbs.
Maximum useful load 960 Ibs.

SPECIFIC LOADINGS:

Wing loading 15.1 Ibs. per sq. ft.
Power loading 6.8 Ibs. per BHP
ENGINE:

The major engine components are a compressor, combustion section, turbine, power
and accessory gearbox.

A. COMPRESSOR:

The compressor assembly consists of a compressor front support, case assembly,
rotor wheels with blades, centrifugal impeller, front diffuser assembly, rear diffuser
assembly, diffuser vane assembly, and diffuser scroll. Air enters the engine through
the compressor inlet and is compressed by six axial compressor stages and one
centrifugal stage. The compressed air is discharged through the scroll type diffuser
into two external ducts which convey the air to the combustion section.

B. COMBUSTION SECTION:

The combustion section consists of the outer combustion case and the combustion
liner. A spark ignitor and a fuel nozzle are mounted in the aft end of the outer com-
bustion case. Air enters the single combustion liner at the aft end through-holes in
the liner dome and skin. The air is mixed with fuel sprayed from the fuel nozzle,
and combustion takes place. Combustion gases move forward out of the combus-
tion liner to the first-stage gas producer turbine nozzle.

DAT APF:WNES 7 2003 PAGE 2
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MAULE AEROSPACE TECHNOLOGY, INC. SECTION |
AIRPLANE FLIGHT MANUAL GENERAL

MAULE MT-7-420

C. TURBINE:

The turbine consists of a gas producer turbine support, a power turbine support, a
turbine and exhaust collector support, a gas producer turbine rotor and a power tur-
bine rotor. The turbine is mounted between the combustion section and the power
and accessory gearbox. The two-stage gas producer turbine drives the compressor
and accessory gear train. The two-stage power turbine furnishes the output power
of the engine. The expanded gas discharges in a downward direction through the
twin ducts of the turbine and exhaust collector support.

D. POWER AND ACCESSORY GEARBOX:

The main power and accessory drive gear trains are enclosed in a single gear case.
The gear case serves as the structural support of the engine. All engine compo-
nents including the engine-mounted accessories are attached to the case. A two-
stage helical and spur gear set is used to reduce rotational speed from 33,290 rpm
at the power turbine to 6016 rpm at the power takeoff drive splines. The forward
spine drives a direct-mounted propeller reduction gearbox. Accessories driven by
the power turbine gear train are the power turbine tachometer-generator and the
propeller overspeed (backup) governor. The gas producer gear train drives the
compressor, fuel pump, gas producer tachometer-generator, and gas producer fuel
control. The starter-generator drive and a spare drive are in this gear train.

E. PROPELLER REDUCTION GEARBOX:

The propeller reduction gearbox mounts on the forward side of the power and ac-
cessory gearbox and is driven by the forward power takeoff drive spline. It incorpo-
rates a planetary gear set which provides a speed reduction from 6016 to 2030 rpm.
A bevel gear mounted on the propeller shaft serves as a drive for the reduction gear
mounted propeller-power turbine governor assembly.

F. SYSTEMS:
The major systems of the engine are as follows:

a. Power Control
b. Lubrication

¢. Electrical
d. Anti-lcing
e. Compressor Bleed Air

1.30 POWER CONTROL SYSTEM:

The power control system includes both fuel and propeller control functions. The hard-
ware making up the fuel control function includes: a gas producer fuel control, a com-
bustion propeller-power turbine governor assembly, a propeller overspeed governor, a
coordinator, a fuel pump and filter assembly and a fuel nozzle. (See Figure 1-1 or 1-1A
in the 250-BI7 Series Operation Manual 11W2.)

FAA APPROVED
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MAULE AEROSPACE TECHNOLOGY, INC. SECTION |
AIRPLANE FLIGHT MANUAL GENERAL

MAULE MT-7-420

POWER CONTROL SYSTEM: (cont'd)

The propeller control function uses the propeller governor of the propeller-power turbine
governor assembly, the propeller overspeed (backup) governor, and a non-engine fur-
nished beta control valve. A mechanical coordinator assembly links power control system
accessory levers to cockpit controls.

GAS PRODUCER FUEL CONTROL:

The gas producer fuel control responds to input from compressor discharge pressure, gas
producer turbine speed, and power lever (throttle) angle. The operator only has control of
the latter. For further detail refer to Allison Manual 11W2, page 1-3.

PROPELLER - POWER TURBINE GOVERNOR ASSEMBLY:

The power turbine governor and the propeller speed governor are integrated into a single
component which provide power turbine speed governing-limiting and propeller speed con-
trol. The direct coupling between the power turbine and the propeller permits the propeller
governor to take over the power turbine speed governing function. During forward thrust
operation, the power turbine governor serves only as engine N2 overspeed protection. The
propeller governor matches load torque to engine torque by varying the pitch at the propel-
ler.

PROPELLER OVERSPEED GOVERNOR:

The propeller overspeed governor provides propeller overspeed protection which backs up
the protection afforded by the power turbine governor. (See-Figure 1-2, ref. manual
11W2.) The overspeed governor is connected to the propeller operating hydraulic circuit
between the propeller governor and the propeller-operating piston.

The propeller overspeed governor is equipped with a solenoid that is used by the aircraft
pilot to check operation of the propeller over speed protection system without exceeding
the operating limits of the engine. Energizing the solenoid routes propeller operating oil
pressure to the governor cover where it opposes the flyweight counteracting spring force.
Lessening the spring force allows the flyweights to move the pilot valve plunger at a lower
N2 speed. When the plunger moves to the position where the valve is open, propeller op-
erating oil is dumped into the gearbox sump and the propeller moves toward the feather
position. De-energizing the solenoid removes the propeller operating oil opposing the fly-
weight counteracting spring. This allows the spring to return the pilot valve plunger to the
closed position and returns governor operation to the established set point. Operation of
the governor may be checked at any engine speed above approximately 80%.

BETA VALVE:

The beta valve acts as a hydraulic low pitch stop for the propeller. Servo pressure oil from

FAA APPROVED
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MAULE AEROSPACE TECHNOLOGY, INC. SECTION |
AIRPLANE FLIGHT MANUAL GENERAL

MAULE MT-7-420

BETA VALVE: (cont'd)

the propeller-power turbine governor is routed through the valve sleeve to move the piston
forward and drive the propeller blades toward a lower pitch. As the piston moves forward,
the valve sleeve is also moved forward. Forward movement will continue until the beta
valve is closed by the spool valve. When the beta valve port is closed, oil flow to the pis-
ton is cut off to prevent further decrease in blade pitch.

INPUT POWER LEVER:

The coordinator input power lever allows thrust modulation from Takeoff to Maximum Re-
verse. Total angular travel is 95 degrees. Specific positions on the lever are: Max Power
(95°), Flight ldle (40°), Ground Idle and Start (30°), and Max Reverse (0°).

CONDITION LEVER:

The coordinator condition lever allows engine starting and shutdown, propelier feathering
and fuel shutoff, and the capability to vary the propeller governor setting between 80 and
100% of propeller speed. Total angular travel is 40 degrees. Specific positions of the
lever are: 100% Propeller Speed (40°), Minimum Propeller Speed Setting (18°), and Fuel
Shutoff and Propeller Feathering (0°).

IGNITION SYSTEM:

The engine ignition system consists of a low-tension capacitor discharge ignition exciter, a
spark ignitor lead, and a shunted surface gap spark ignitor. The system derives its input
power from the 24 volt battery or a 24 volt external power source.

The ignition system may be activated in any of three ways. (1) the starter ignition switch
(up position), (2) ignition only switch that can be used in rain without the heated inlet, (3)
by turning on the heated inlet system. A green light on the lower right sub panel will illu-
minate when any of the three switches are activated.

STARTING SYSTEM:

The starting system, operating on 28 volt DC current from the starter contractor, which is
provided power by either the battery or an external power source of at least 24 volts DC, is
the only provision for starting the Allison engine.

The starter generator is operated by a combination of two switches located on the lower
left sub panel. The starter switch is a three-position switch. The center position is the off
position. By pulling out and up the switch is in the start-ignition position used for the nor-
mal starting of the engine. The bottom position will motor the engine only and is used for
water washing and maintenance. The starter will over-ride the generator switch, but the
generator switch should be in the off position anytime the starter is activated. For duty
cycles, refer to Limitation Section of this manual, Item 2.6.

baTe: JAN U7 2003 PAGE 5
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MAULE AEROSPACE TECHNOLOGY, INC. SECTION |
AIRPLANE FLIGHT MANUAL GENERAL

MAULE MT-7-420

1.39 ENGINE INSTRUMENTS:

A. TACHOMETERS:

The tachometers are self-generating instruments that indicate engine speed, N-1 in per-
cent and propeller speed, N-2 in RPM. They operate independently of the aircraft's electri-
cal system except for instrument lighting. N-1 speed at 100% is 50,970 RPM. N-2 speed
with condition lever fully advanced is 2030 RPM.

B. TURBINE OUTLET TEMPERATURE INDICATOR:

The T.O.T. indicator is a self-generating instrument that indicates temperature in degrees
of Centigrade. Electrical current for the T.O.T. indicator is supplied by thermocouples lo-
cated in the gas producer turbine outlet.

C. TORQUE INDICATOR:

The torque indicator operates from a 150 mil. volt transducer converting oil pressure to
electrical impulse. The transducer is located on the right side of the engine fire shield.
Maximum torque for the Maule is 90 P.S.1. This translates into 369 hp.

D. DUAL OIL PRESSURE/OIL TEMPERATURE INDICATOR:

The oil pressure side of the gauge also operates from a 150 mil. Volt transducer located
on the left forward side of the gear case. The oil temperature gauge gets its signal from a
temperature probe located in a "T" fitting between the oil tank and the engine inlet.

E. FUEL PRESSURE INDICATOR:

The fuel pressure indicator only indicates pressure from either of the electrical driven fuel
pumps. There is no indicator for the engine driven pump. The constant running pump is
controlled by a circuit breaker on the lower sub panel. The emergency pump is on the
rocker switch panel with the pitot heat, landing lights, etc. Never run both pumps at the
same time as the inlet pressure to the engine driven pump could exceed 25 psi. If you
wish to check the emergency fuel pump, be sure and pull the circuit breaker for the con-
stant running pump.

F.  DUAL VOLTMETER/LOADMETER:

This indicator is on the far left side at the instrument panel. The voltmeter will give condi-
tion of the battery and should be checked before attempting an engine start. The load
meter side will give the system loading. High meter reading can be experienced if sys-
tems such as the heated inlet are turned on before the battery has had time to charge af-
ter engine start.

FAA APPROVED
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MAULE AEROSPACE TECHNOLOGY, INC. SECTION |
AIRPLANE FLIGHT MANUAL GENERAL

MAULE MT-7-420

G. OPERATING LIMITATION:

Operating limitation for the above instruments can be found in the Chart 2.5C and Instru-
ment Marking 2.7.

140 INLET ANTI-ICE:

The inlet anti-ice is provided by the heated inlet. The generator supplies 24 volts to the
heated inlet temperature controller which in turn regulates the temperature at the inlet it-
self. Caution should be used to insure the generator is supplying the voltage as the high
ampere draw could deplete the battery in a very short period. The controls are located on
the top of the right lower instrument panel. A switch is provided for normal system opera-
tion plus a press to fail switch. Any time the system is activated, the ignition will also be in
operation.

141  ENGINE ANTI-ICING SYSTEM:

The compressor inlet guide vanes and front bearing support hub are the only engine com-
ponents with anti-icing provisions. The anti-icing is provided by compressor discharge air
which is taken through a fitting at the 6 o'clock position on the front of the compressor
scroll and is controlled by a manually operated air shut off valve.

The air valve is controlled from the cockpit by a "T" handle located in the center of the in-
strument sub panel. By turning the "T" handle to the left and pulling out, you activate the
system to "ON". Turning the handle back to the right will lock the valve to the on position.
Reverse the procedure to shut off the anti-ice. At takeoff the use of engine anti-ice would
have the following effect. With a takeoff T.O.T. at 810°C, there will be a 37 hp decrease
and a 1.82% (927 rpm) decrease in gas producer speed. The effects at lower powers and
speeds will be only slightly different but still immediate and definite.

FAA APPROVED
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Figure 1.1
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MAULE AEROSPACE TECHNOLOGY, INC. SECTION I
AIRPLANE FLIGHT MANUAL LIMITATIONS

MAULE MT-7-420

SECTION II
LIMITATIONS
21 GENERAL:

This section provides the FAA Approved operating limitations, instrument markings, color-
coding and basic placards necessary for operation of this airplane and its systems.

2.2 CERTIFICATION APPLICABILITY:

This approval is limited to the Maule MT-7-420 airplane powered by the Allison engine
Model 250-BI7C and Hartzell propeller Model HC-B3TF-7A/T10173F-21R installed. This
model is not eligible for seaplane operations without FAA approval.

2.3 AIRSPEED LIMITATIONS:

Speed KILA.S. MPH ILA.S. Remarks
Maximum structural Do not exceed this speed in
. 131 151 .
operating speed, Vmo any operation
. . Do not make full or abrupt con-
SDees:B%n \I>/|aneuver|ng 105 121 trol movements above this
peed, Va speed
Maximum flaps 82 94 Do not exceed this speed with
extended speed, Vie flaps extended
Stall speed with flaps, idle
Stall speed, Vso 43 49 power
Stall speed with flaps up, idle
Stall speed Vg; 55 63 power
2.4 AIRSPEED INDICATOR MARKINGS:
Marking ILA.S. Value or Range Significance
Green Arc 55t0 131 K 63 to 151 MPH  Normal operating range
White Arc 4310 82K 49 to 94 MPH Flaps extended 40°
Red Line 131 K 151 MPH Maximum speed for all operations
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