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This handbook must be read carefully by the owner and operator in order to become familiar with the operation
of the Rockwell Commander 114A. This handbook includes the material required to be furnished to the pilot by
FAR Part 23 and constitutes the Approved Airplane Flight Manual. It also contains additional data supplied

by the airframe manufacturer. The FAA Approved data is identified by the notation "Data on this page is F.A.A.

Approved' at the bottom of each page, as applicable.

CONTENTS OF HANDBOOK

The Pilot's Operating Handbook contains the information necessary for safe and efficient operation of
the Rockwell Commander 114A. The handbook is divided into nine sections as follows:

SectionI  General

Section II Limitations

Section IIT Emergency Procedures
Section IV Normal Procedures

Section V' Performance

Issued: 19 January 1979

Section VI Weight and Balance/Equipment List
Section VII  Airplane and Systems Description

Section VIO Airplane Handling, Service and
Maintenance

Section IX  Supplements
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PILOT'S ROCKWELL
SECTION I OPERATING HANDBOOK COMMANDER
GENERAL 114A

NOTE

Since Rockwell Commander 114A’'s are equipped with
a variety of optional equipment, the illustrations shown
in this handbook will not be typical of every airplane.

REVISING THE HANDBOOK

The "List of Effective Pages' contains a list of all pages in Sections I thru VIII of the Pilot's Operating Hand~
book, and their issue date. When a page of the handbook is revised or changed, the '"List of Effective Pages"
will reflect the date of that revision. Upon receipt of revised pages from Rockwell International, the revised
pages must be inserted in the handbook and the obsolete pages removed and destroyed.

NOTE

It is the responsibility of the pilot to assure this handbook is current
when using it to operate the Rockwell Commander 114A.

AIRPLANE DIMENSIONS

See Figure 1-1.

DESCRIPTIVE DATA

ENGINE

One Lycoming I0-540-T4B5D

Engine Type: Reciprocating, normally-aspirated, fuel injected, direct-drive, air-cooled, horizontally-
opposed, six-cylinder, 541.5 cubic inch displacement.

Maximum Horsepower Rating: 260 BHP at 2700 RPM.

PROPELLER

One constant speed, hydraulically actuated, three-blade McCauley propeller, Model Number B3D 34C
405/90DFA-13. Diameter: 77 ihches maximum, 76 inches minimum. Pitch Range: 11.5°(%0.20)
(low pitch) 33.00 (* 0.5°) (high pitch) at Propeller Station 30.0.

FUEL
Approved Fuel Grade (Color): 100/130 Aviation Fuel (Green). 100 LL Aviation Fuel (Blue) is an
approved alternate.
Total Fuel Capacity: 70 Gallons.
Usable Fuel Capacity: 68 Gallons. T
OIL
TYPES (Specifications) MINERAL ASHLESS DISPERSANT
(MIL-L-6082B) (MIL-L-22851)

1-2 Issued: 19 January 1979
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' 24! - 11.0" i

32' - 9.10" —

|
|<— 10" - 11.40" —>|

X16 1A

Figure 1-1. Airplane Dimensions
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PILOT’S ROCKWELL

SECTION I OPERATING HANDBOOK COMMANDER
GENERAL 114A
Grades and Recommended MINERAL
Operating Temperatures: (MIL-L-6082B) AMBIENT AIR TEMP.
SAE 50 Above 60°F
SAE 40 300 to 90°F
SAE 30 0° to 70°F
SAE 20 Below 10°F
ASHLESS DISPERSANT
(MIL-L-22851) ~ AMBIENT AIR TEMP.
SAE 50 or 40 Above 60°F
SAE 40 ~ 300 to 90°F
SAE 40 or SAE 30 00 to 70°F
SAE 30 Below 10°F
NOTE

For more detailed information concerning oil servicing, refer to the
airplane maintenance manual,

Total Oil Capacity: 8 Quarts Normal Oil Quantity Operating Range: 6 to 8 Quarts
Minimum Safe Qil Quantity: 2 Quarts

MAXIMUM CERTIFICATED WEIGHTS

Maximum Ramp Weight 3260 1bs.
Maximum Takeoff Weight 3250 1bs.
Maximum Landing Weight 3140 1bs.
Maximum Weight in Baggage
Compartment 200 1bs. :
Maximum Zero Fuel Weight 2852 1bs. from 24.7 % MAC to 31.5 % MAC

2250 1bs. at 12 % MAC varying linearly to
2852 Ibs. at 24.7 % MAC.

MINIMUM CERTIFICATED WEIGHTS
Minimum Weight
2095 1bs at 12.00% MAC to
2100 lbs at 14.70% MAC to

2338 lbs at 26.00% MAC to
2575 1bs at 31.50% MAC.

NOTE

Straight line variation between points.

1-4 Issued: 19 January 1979
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114A GENERAL

STANDARD AIRPLANE WEIGHTS

Standard Empty Weight 2074 1bs.
Standard Useful Load 1186 Ibs.

CABIN AND ENTRY DIMENSIONS

Maximum Cabin Width: 47 in. Minimum Entry Width: 18 in.
Maximum Cabin Length: 75 in. Minimum Entry Height: 34 in.

Maximum Compartment Height: 49 in. Minimum Door Sill Height: 11 in.

BAGGAGE SPACE AND ENTRY DIMENSIONS -

Compartment Width: 44 in. Front Compartment Volume: 22 cu.ft.

40 in. Rear Minimum Entry Width: 21 in.
Compartment Length: 28 in. Minimum Entry Height: 18 in.
Compartment Height: 36 in.

SPECIFIC LOADINGS

Wing Loading: 21.4 1bs./sq.ft. Power Loading: 12.5 1bs. /hp.

Issued: 19 January 1979 1-5



ROCKWELL PILOT’S
COMMANDER OPERATING HANDBOOK SECTION I
114A GENERAL

SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

GENERAL AIRSPEED TERMINOLOGY AND SYMBOLS

CAS Calibrated Airspeed means the indicated speed of an airplane, corrected for position and instru-
ment error. Calibrated airspeed is equal to True Airspeed in a standard atmosphere at sea level.

KCAS Calibrated Airspeed expressed in "Knots''.
GS Ground Speed is the speed of the airplane relative to the ground.
IAS Indicated Airspeed is the speed of an aircraft as shown in the airspeed indicator when corrected

for instrument error. IAS values published in this handbook assumes zero instrument error.

KIAS Indicated Airspeed expressed in '"Knots''.

TAS True Airspeed is the airspeed of an airplane relative to undisturbed air and is the CAS corrected
for altitude, temperature and compressibility.

KTAS True Airspeed expressed in "Knots"'.

VA Maneuvering Speed is the maximum speed at which application of maximum available aerody-
namic control will not overstress the airplane.

VFE Maximum Flap Extended Speed is the highest speed permissible with wing flaps in a prescribed
extended position.

VLE Maximum Landing Gear Extended Speed is the maximum speed at which an airplane can be safely
flown with the landing gear extended.

VLo Maximum Landing Gear Operating Speed is the maximum speed at which the landing gear can be
safely extended or retracted.

VNE Never Exceed Speed is the speed limit that may not be exceeded at any time.

VNO Maximum Structural Cruising Speed is the speed that should not be exceeded except in smooth
air and then only with caution.

Vg Stalling Speed or the minimum steady flight speed at which the airplane is controllable.

Vso Stalling Speed or the minimum steady flight speed at which the airplane is controllable in the
landing configuration.

Vx Best Angle of Climb Speed is the airspeed which delivers the greatest gain of altitude in the
shortest possible horizontal distance.

Vy Best Rate-of-Climb Speed is the airspeed which delivers the greatest gain in altitude in the

shortest possible time.

METEOROLOGICAL TERMINOLOGY

ISA International Standard Atmosphere in which
(1) The air is a dry perfect gas;
(2) The temperature at Sea Level is 159 Celsius (590 Fahrenheit);
(3) The pressure at Sea Level is 29.92 inches Hg. (1013.2 Millibars); _._
(4) The temperature gradient from sea level to the altitude at which the temperature is
-56.60C (-69.70F) is -1.98°C (-3.5660F) per 1000 feet and Zero above that altitude.

OAT Outside Air Temperature is the free air static temperature obtained either from inflight tem-
perature indications or ground meteorological sources, corrected for instrument error and
compressibility effects.

1-6 Issued: 19 January 1979
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Indicated
Pressure
Altitude

Pressure
Altitude
Station

Pressure

Wind
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114A

The number actually read from an altimeter when the barometric subscale has been set to
29.92 inches Hg. (1013.2 Millibars).

Altitude measured from standard sea level pressure (29.92 In.Hg.) by a pressure or barometric
altimeter. It is the indicated pressure altitude corrected for position and instrument error. In
this handbook, altimeter instrument errors are assumed to be zero.

Actual atmospheric pressure at field elevation.

The wind velocities recorded as variables on the charts of this handbook are to be understood
as the headwind or tailwind components of the reported winds.

POWER TERMINOLOGY

MCP

Leaning
Procedure

Maximum Continuous Power (MCP) is the maximum power rating not limited by time. It is
obtained by setting full throttle at 2700 RPM, full rich mixture setting. For this airplane,
the takeoff power limitation is the same as maximum continious power.

Above 75%: Full rich only.
BEST POWER: This mixture guarantees, for a given manifold pressure and
engine speed setting that maximum power is obtained from the engine. It is
recommended that the best power mixture be determined by using the EGT
gauge to determine the peak temperatures and then enrichening the fuel mixture
until the EGT decreases by 100 degrees Fahrenheit from peak.

75% and Below:

BEST ECONOMY: This mixture guarantees for a given manifold pressure and
engine speed setting the minimum acceptable fuel flow rates for a particular
power level. It is recommended that the best economy mixture be determined
by setting peak EGT. For flight planning purposes use scheduled fuel flow
rates found in Section V. '

ENGINE CONTROLS AND INSTRUMENTS

Throttle

Propeller
Control

Mixture
Control

Alternate
Air Control

EGT

Tachometer

Manifold
Pressure
Gage

Propeller
Governor

A control in the cockpit that enables the pilot to control manifold pressure.

A control in the cockpit that enables the pilot to adjust propeller speed.
A control in the cockpit that enables the pilot to control the fuel/air ratio.

A control in the cockpit that enables the pilot to select induction air from an alternate
sheltered source.

Exhaust Gas Temperature is the temperature of the exhaust gases measured in the exhaust riser
of cylinder No.2. As a direct relationship exists between EGT and fuel/air ratio,leaning is often
accomplished with reference to the peak EGT.

An instrument that indicates engine speed.

An instrument that indicates the pressure in the induction air manifold.

A component, located on the engine, which maintains a selected propeller RPM and is set by the
propeller control.

AIRPLANE PERFORMANCE AND FLIGHT PLANNING TERMINOLOGY

Climb
Gradient

Issued: 19 January 1979

The ratio of the height gained during some period of a climb, to the horizontal distance traversed
in the same time interval.
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Demon-
strated
Crosswind
Velocity
MEA

Route
Segment

WEIGHT AND

Reference
Datum

Fuselage
Station

Arm

Moment

Tare

Center of
Gravity
(C.G.)

C.G. Arm

C.G. Limits

Usable Fuel

Unusable
Fuel

Payload

Maximum
Takeoff
Weight

Maximum
Landing
Weight

Maximum
Zero Fuel
Weight

Minimum
Flying
Weight

1-8

PILOT’S

OPERATING HANDBOOK SECTION I
GENERAL

The demonstrated crosswind velocity (19kts) is the velocity of the crosswind component for
which adequate control of the airplane during takeoff and landing was actually demonstrated dur-
ing certification tests.

Minimum enroute IFR altitude.

A part of a route. Each end of that part is identified by: - (1) a geographical location; or (2) a

point at which a definite radio fix can be established.

BALANCE

An imaginary vertical plane from which all horizontal distances are measured for balance pur-
poses.

A location along the airplane fuselage given in terms of distance from the reference datum.

The horizontal distance from the reference datum to the center of gravity (C.G.) of an item.

The product of the weight of an item multiplied by its arm. (For convenience, moment is some-
times quoted in 1000's of In-Lbs to reduce the number of digits.)

The weight of chocks, blocks, stands, etc., that were on the scales when the airplane was
weighed. The weight of these items or other items present during weighing which will not be
present during flight has to be subtracted from the scale reading(s) to determine the actual
weight of the airplane.

The datum station about which an airplane would balance, if suspended. Its distance from the
reference datum is found by dividing the total moment by the total weight of the airplane.

The arm obtained by adding the airplane’s individual moments and dividing the sum by the total
weight. '

The extreme center of gravity locations within which the airplane must be operated at a given
weight. (See Section IT, Limitations.)

Fuel available for flight planning (68 U.S. gallons).

Fuel remaining after a runout test has been completed in accordance with governmental regula-
tions.

Weight of occupants, cargo and baggage.
Maximum weight approved for start of takeoff run.

Maximum weight approved for landing touchdown.

Maximum weight exclusive of usable fuel.

Minimum weight approved for all operations.

Issued: 19 January 1979
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Standard Standard airplane with unusable fuel, full oil, full hydraulic and operating fluids, standard inter-
Empty ior, seating, instruments, accessories and all other standard equipment. No optional avionics
Weight or miscellaneous equipment.
Airplane The airplane as specified per sales order, plus full oil, full hydraulic and operating fluids and
As Weighed unusable fuel.
Basic Airplane as weighed plus ballast for optional equipment, if required.
Empty
Weight
Dry Basic empty weight minus all oil, all unusable fuel and all hydraulic and operating fluids.
Empty i
Weight
Empty Basic empty weight minus drainable oil.
Weight
Standard Dry empty weight of a standard airplane (no optional equipment or associated ballast).
Dry Empty .
Weight
Standard Difference between takeoff weight, or ramp weight if applicable, and standard empty weight.
Useful
Load
Useful Difference between takeoff weight, or ramp weight if applicable, and basic empty weight.
Load
DEFINITIONS
WARNING -  Operating procedures, techniques, etc., which could result in personal injury or loss
of life if not carefully followed.
CAUTION - Operating procedures, techniques, etc., which could result in damage to equipment if
not carefully followed.
NOTE - An operating procedure, technique, etc., which is considered essential to emphasize.

CONVERSION FACTORS

MULTIPLY By TO OBTAIN
centimeters 0.3937 inches

feet 0.3048 meters
inches 25.40 millimeters
meters 3.2808 feet

meters 39.37 inches
kilometers 6214 statute miles

kilometers
statute miles

nautical miles
kilometers

0.

0.

1.
statute miles 0.8690 nautical miles
gallons 3.785 liters
liters 0.2642 gallons
quarts (liquid) 0.9463 liters
liters 1.057 quarts (liquid)
kilograms 2.205 pounds
pounds 0.45359 kilograms

Issued: 19 January 1979
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INTRODUCTION

This section of the Pilot's Operating Handbook presents the various operating limitations, the significance of
such limitations, instrument markings, color coding and basic placards necessary for the safe operation of the
airplane, its powerplant, standard systems and standard equipment.

The Limitations included in this section have been approved by the Federal Aviation Administration. For
additional limitations refer to FAA Type Certificate Data Sheet # A1250.

For limitations associated with optional systems or equipment, see Section IX (Supplements).

AIRSPEED LIMITATIONS

SPEED KCAS KIAS REMARKS
Maneuvering Do not make full or abrupt control
118 (3250 Ibs) 118 movements above this speed.
Va 109 (2658 Ibs) 109 pe
95 (2023 1bs) 95

Figure 2-1. Airspeed Limitations (Sheef 1 of 2}
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SPEED KCAS KIAS REMARKS
Maximum Flap 150 (0-200) 150 Do not exceed this speed with a
Extended 120 (20-259) 122 given flap setting.
VFE 109 (25-359) 112
Maximum Landing . Do not extend or retract landing
Gear Operating 130 130 gear above this speed.
VLo
Maximum Land- 186 187 Do not exceed this speed with
ing Gear Extended ‘ - landing gear extended. Do not
Vig exceed VNE.
Never Exceed 186%* (SL-12, 500 ft) 187 Do not exceed this speed
VNE 175 (16,000 ft) 176 in any operation.,
161 (20,000 ft) 161
147 (24,000 ft) . 147
Maximum Struc- 148* (SL-12,500 ft) 148 Do not exceed this speed except
tural Cruising 139 (16,000 ft) 139 in smooth air and then only with
) Vxo 128 (20,000 ft) 128 caution.
117 (24,000 ft) 117
Maximum Do not exceed this speed with the
Side Window 130 130 side window open. .
Open
*Straight Line Variation between points.

Figure 2-1. Airspeed Limitations (Sheet 2 of 2)

AIRSPEED INDICATOR MARKINGS

MARKING KCAS KIAS SIGNIFICANCE
; Full Flap Operating Range. Lower limit is
White Arc 53-109 54-112 maximum landing weight zero thrust stall
speed in landing configuration. Upper limit
is maximum speed allowable with flaps fully
extended.
_ Normal Operating Range. Lower limit is
Green Arc 60-148 59-148 maximum weight zero thrust stall speed
with flaps and landing gear retracted.
Upper limit is maximum structural
cruising speed. e
Yellow Arc 148-186 148-187( Operations must be conducted with caution.
Red Line 186 187 Maximum Speed for ALL operations.
NOTE: Airspeed indicator markings are based on Calibrated Airspeeds.

Figure 2-2. Airspeed Indicator Markings

2-2 DATA ON THIS PAGE IS F.A.A. APPROVED Issued: 19 January 1979
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POWER PLANT LIMITATIONS '.
ENGINE
Lycoming I0-540-T4B5D
Engine Operating Limits for Takeoff and Continuous Operations:
Maximum BHP - 260 Maximum Oil Pressure _ - 100 PSI
Maximum RPM - 2700 Minimum Fuel Injector Inlet Pressure ‘=114 PSL’
Maximum Cylinder Head Temp. - 500°F Maximum Fuel Injector Inlet Pressure - 45 P8I
Maximum Oil Temperature - 2450F Maximum Fuel Nozzle Pressure - 975 PSI
Minimum Qil Pressure - 25 PSI : K S
POWERPLANT INSTRUMENT MARKINGS
RED LINE | YELLOW ARC | GREEN ARC | YELLOW ARC | RED LINE
INSTRUMENTS MINIMUM CAUTION NORMAL CAUTION MAXIMUM
LIMIT RANGE OPERATING RANGE LIMIT
TACHOMETER (RPM) - - - 2200-2700 - 2700
OIL TEMPERATURE (°F) - 100-160 160-245 -_ 245
CYLINDER HEAD
TEMPERATURE (°F) - — 200-500 - 500
OIL PRESSURE (PSI) 25 25-60 60-90 90-100 100
FUEL FLOW (GPH) — - - - 9.5 PSI
(27.5 GPH)
FUEL PRESSURE (PSI) 14 — 14-45 - 45
Figure 2-3. Power Plant Instrument Markings
Issued: 19 January 1979 DATA ON THIS PAGE IS F.A.A. APPROVED 2-3
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ELECTRICAL SYSTEM LIMITS

Maximum allowable voltmeter reading (red line) is 16.0 volts.
Maximum certified alternator capacity - 60 amperes.

- SEATS
Front éea,ts must be in upright position for takeoff and landing.
WEIGHT LIMITS i

Maximum Ramp Weight 3260 1bs.
Maximum Takeoff Weight 3250 1bs.
Maximum Landing Weight 3140 1bs.
Maximum Weight in Baggage

" .Compartment 200 1bs.

Maximum Zero Fuel Weight

GULFSTREAM
COMMANDER
114A

3000.1bs. from 106.83 inches (24.9% MAC) to 110.50 inches (31.5% MAC)

2450 lbs. at 100.48 inches (13.3% MAC) varying linearly to
- 3000 lbs. at 106.83 inches (24.9% MAC)

Minimum Weight
12095 1bs. at 99.75 inches (12.0 % MAC) to
2100 1bs. at 101.24 inches (14.7 % MAC) to

2338 lbs. at 107.46 inches (26.0 % MAC) to
2575 1bs. at 110.50 inches (31.5 % MAC)

NOTE
Straight line variation between points.

.
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CENTER

OF GRAVITY LIMITS

Forward: 106.97 inches Aft of Datum (25.1
101.11 inches Aft of Datum (14.5

99.75 inches Aft of Datum (12.0

99.75 inches Aft of Datum (12.0

% MAC) at 3260 lbs.
% MAC) at 2658 1bs.
% MAC) at 2250 1bs.
% MAC) at 2023 1bs.
%
%

MAC) at 3260 lbs.
MAC) at 2503 1bs.

Aft: 110.50 inches Aft of Datum (31.
110.50 inches Aft of Datum (31.

Maximum Zero Fuel Weight
106.74 inches (24.7 % MAC) to 110.50 inches (31.5 % MAC)
at 2852 1bs.

99.75 inches (12.0 % MAC) at 2250 1bs. to 106.74 inches
(24.7 % MAC) at 2852 Ibs.

NOTE

Straight line variation between points.

Datum Location: Fuselage Station 0.0 Inches.

Mean Aerodynamic Chord: 55.05 Inches.

- L.E. of Mean Aerodynamic Chord: Fuselage Station 93.15 Inches.

SECTION II
LIMITATIONS

1. 2095 LBS. AT 99.75 INCHES (12.0 % MAC)
2. 2250 LBS. AT 99.75 INCHES (12.0 % MAC)
3. 2658 LBS. AT 101.11 INCHES (14.5 % MAC)
4. 3140 LBS. AT 105.81 INCHES {23.0 % MAC)
3400 = 5. 3250 LBS. AT 106.88 INCHES (24.9 % MAC}
6. 32560 LBS. AT 110.50 INCHES (31.5 % MAC)
7. 3140 LBS. AT 110.50 INCHES (31.5 % MAC) o
8. 2852 LBS. AT 106.75 INCHES (24.7 % MAC) LT : 5
. . 2852 LBS. AT 110.50 INCHES (31.6 % MAC) [+ : 2>
3200 ¢ 2576 LBS. AT 110.50 INCHES (31.5 % MAC) mauan
2338 LBS. AT 107.46 INCHES (26.0 % MAC) : dg
! 2100 LBS. AT 101.24 INCHES (14.7 % MAC)
8 3000 = e
Z o : ; -
8 L : : o
5 :
i U g :
o 2800 o e : o
0 s N -
=t H
= Y : :
= T - 30y = e
B 2600 psiil A (ZERO FU
=] B : R
é /
2 e
= 2400 [
< 2 F
: = B % 1
I 2 = &
2200 . > z
~ 12
2000 i i H § i ; : $
99 100 101 102 103 104 105 106 107 108 109 110 111
CENTER OF GRAVITY INCHES AFT OF DATUM
Figure 2-4. Flight Envelope
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MANEUVER LIMITS

This airplane is certified in the Normal Category. The following maneuvers are either authorized or
unauthorized as indicated.

AUTHORIZED MANEUVERS

Maneuver Recommended Entry Speeds (KCAS)
Lazy Eights (Angle of Bank Not to Exceed 60°.) 118 Knots at 3250 1bs.
109 Knots at 2658 1bs.
95 Knots at 2023 1bs.
Chandelles (Angle of Bank Not to Exceed 609.) 118 Knots at 3250 1bs.
109 Knots at 2658 1bs.
95 Knots at 2023 1bs.
Steep Turns (Angle of Bank Not to Exceed 60°.) 118 Knots at 3250 1bs.
109 Knots at 2658 1bs.
95 Knots at 2023 1bs.
Stalls (Except Whip Stalls) Slow Entry Rate Only

NOTE
Maximum altitude loss during a wings level stall recovery is 400 feet.
Any other maneuver incidental to normal flying.

Unauthorized Maneuvers

Any other intentional maneuver which involves an abrupt change in the airplanes attitude, an abnormal
" attitude, or abnormal acceleration not necessary for normal flight.

Intentional spins are prohibited.
Inverted maneuvers are prohibited.

LIMIT MANEUVERING LOAD FACTORS

Limit Load Factors: Flaps Retracted: +3.8 G's to -1.52 G's
Flaps at 359: +2.0G'st0 0.0 G's
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TYPES OF OPERATION

This airplane has been certificated in accordance with FAR Part 23, Amendment 7 for day and night VFR
operation. When the instruments, systems and equipment are installed in accordance with FAR 91.33, the
airplaneis certificated for day and night IFR.

Flight into known icing conditions is prohibited.

-The following list summarizes many of the instruments, systems and equipment that, depending upon the type
of operation desired, determine the basic airworthiness of the airplane. If an instrument, system or item of
equipment is inoperative, this list should be consulted for the kind of operation intended. Should the particular
item be required, a flight should not be undertaken until suitable repairs have been made.

This list addresses only operations conducted under FAR Part 91. For other types of operations, consult the

appropriate regulations.

INSTRUMENT, SYSTEM OR KINDS OF OPERATION
EQUIPMENT DAY VFR . NIGHT VFR DAY IFR NIGHT IFR
Airspeed Indicator Reqd Reqd Reqd Reqd
Altimeter Reqd Reqd Sensitive Sensitive
Altimeter Altimeter

Altimeter - Sensitive Not Reqd Not Reqd Reqd Reqd

Altimeter - Encoding Reqd above Reqd above Reqd above Reqd above
12,500 MSL 12,500 MSL 12,500 MSL 12,500 MSL
Reqd in all Reqd in all Reqd in all Reqd in all
TCA's TCA's TCA's TCA's

Magnetic Direction Indicator Reqd Reqd Reqd Reqd

Fuel Quantity Indicators Reqd Reqd Reqd Reqd

Qil Pressure Indicator Reqd Reqd Reqd Reqd

Oil Temperature Indicator Reqd Reaqd Reqd Reqd

Tachometer Read Reqd Reqd Reqd

Cylinder Head Temperature Reqd Reqd Reqd Reqd

Indicator

Manifold Pressure Indicator Reqd Read Reaqd Reqd

Master Switch Reqd Reqd Reqd Reqd

Alternator Reqd Reqd Reqd Reqd

All Circuit Breakers Reqd Reqd Reqd Reqd

Seat Belts for Each Occupant Reqd Reqd Reaqd Reqd

Ammeter Reaqd Reqd Reqd Reqd

Position Light System Not Reqd Reqd Not Reqd Reqd

Anti-Collision Light Not Reqd Reqd Not Reqd Reqd

Alternate Air System - Reqd Reqd Reqd Reqd

Alternate Static Source Reqd Reqd Reqd Reqd

Cowl Flaps Reqd Reaqd Reqd . Reqd

Flap Position Indicator Reqd Reqd Reqd Reqd

Elevator Trim Reqd Reqd Reqd Reqd

Elevator Trim Indicator Read Reqd Reqd Reqd

Emergency Gear System Reqd Reqd Reqd Reqd

Auxiliary Fuel Pump Reqd Reqd Reqd Reqd

Gear Position Lights Reqd Redd Reqd Reqd

Gear Warning Bell or Horn Reqd Reqd Reqd Reqd
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INSTRUMENT, SYSTEM OR ' KINDS OF OPERATION
EQUIPMENT DAY VFR NIGHT VFR DAY IFR NIGHT IFR

Gear Warning Light Reqd Reqd Reqd Reqd
Nose Wheel Steering Reqd ° Reqd Reqd Reqd
Rudder Trim System Reqd Reqd : Reqd Reqd
Stall Warning System Reqd Reqd Reqd Reqd
Propeller Governor Reqd 1 Reqd Reqd Reqd
Voltmeter Reqd Reqd Reqd Reqd
Battery Reqd Reqd Reqd Reqd
Spinner Reqd Reqd Reqd Reqd
Voltage Regulator Reqd Reqd Reqd Reqd
Instrument Panel Light , Reqd Reqd Reqd Reqd
Fuel Pressure Indicator Reqd Reqd Reqd Reqd
Gyro, Artificial Horizon Not Reqd Not Reqd Reqd Reqd
Gyro, Directional Not Reqd Not Reqd Reqd Reqd
Clock with Sweep Second Hand Not Reqd Not Reqd Reqd Reaqd
OAT Gage Not Reqd - Not Reqd Reqd Reqd
Turn-and-Bank Indicator Not Reqd Not Reqd Reqd Reqd
Oxygen System Flights in excess of 30 minutes at altitudes between

12,500 and 14,000 ft. MSL require the pilot to utilize

supplemental Og. Flights in excess of 14, 000 ft.

require the pilot to utilize supplemental O9. Flights

in excess of 15,000 ft. MSL require that all occupants

be provided with supplemental Os.
Emergency Locator Beacon Emergency Locator Beacons are required to be in-

stalled for all operations except ferrying an aircraft

to location where the locator can be installed or fixed

or training flights that do not exceed a radius of 20

miles from the originating airport.

FUEL LIMITATIONS

Capacity - 70 Gallons
Unusable - 2 Gallons
Usable - 68 Gallons

EXHAUST GAS TEMPERATURE LIMITATIONS o

Leaning with reference to peak Exhaust Gas Temperature (EGT) is prohibited above 75% Maximum
Continuous Power (MCP).

Operation on the lean side of peak EGT is prohibited, except momentarily to establish peak EGT.

PLACARDS - sece Figure 2-5.
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MANEUVERING SPEED (3250 LBS)
MAX GEAR OPERATING SPEED.

MAX SPEED 20° FLAP ....
MAX SPEED 25° FLAP ....

MAX. BAGGAGE COMPARTMENT

CAPACITY 200 LBS Near Airspeed Indicator

Baggage Door Upper Left Corner

HEADREST TO BE IN PLACE

DURING TAKEOFF & LANDING

ALT.(FT)  VyE IKCAS]  Vno (KCAS) i On Top of Pilot and Front Passenger Seat Back
sL12500 Beneath Headrest.

20,000
24,000

Above Altimeter

OPERATING LIMITATIONS

THIS AIRPLANE MUST BE
OPERATED AS A NORMAL
CATEGORY AIRPLANE IN
COMPLIANCE WITH OPER-
ATING LIMITATIONS STA-
TED IN THE AIRPLANE
FLIGHT MANUAL.

34 GAL. USEABLE EACH TANK

USE BOTH FOR T.0. & LANDING NO ACROBATIC MAN-

EUVERS ARE APPROVED.
INTENTIONAL SPINS ARE

Center Console at Fuel Selector PROHIBITED.

THIS AIRPLANE IS
APPROVED FOR FLIGHT
IN DAY/NIGHT VFR/IFR
WHEN EQUIPPED IN
ACCORDANCE WITH FAR
91. FLIGHT INTO KNOWN
ICING CONDITIONS IS
PROHIBITED.

FLAPS
USE10° TO 20° FOR TAKEOFF Windshield Center Frame

Under Flap Indicator

MAXIMUM SPEED-
WINDOW
OPEN 130K

Near Vent Window BAT - ALT PITCH
MASTER TRIM

DO NOT TURN ALTERNATOR OFF IN
FLT EXCEPT IN CASE QOF EMERGENCY

ALTERNATOR CAPACITY 60 AMPS

On Instrument Sub-panel Below
Master Switch
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EMERGENCY PROCEDURES
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INTRODUCTION

Emergencies caused byairplane or engine malfunctions are rare if proper pre-flight inspections and maintenance
are practiced. Weather associated emergencies are rarely encountered when adequate pre-flight planning and
good judgement are used.

The following information is presented to enable the pilot to form, in advance, a definite plan of action for cop-

ing with the most probable emergency situations which could occur in the operation of the airplane. Where
practicable, the emergencies requiring immediate corrective action are shown in checklist form for easy refer-
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ence. Amplified procedures are also presented as required to provide the pilot with a more complete under-
standing of the procedures.

Emergency procedures associated with the Emergency Locator Transmitter (ELT) and other optional systems

can be found in Section IX.

AIRSPEEDS FOR SAFE OPERATIONS

OPERATION

KIAS

CONFIGURATION

Emergency Descent *

187 - SL to 12,500 Ft
176 - 16,000 Ft
161 - 20,000 Ft
147 - 24,000 Ft

Gear Down, Flaps Up

Power Off Glide

86 - 3250 Lbs **

Gear Up, Flaps Up

(Best Glide Angle) 76 - 2600 Lbs Cowl Flaps Closed
66 - 2023 Lbs
Power Off Approach 73 * - 88 Gear Down, Flaps 35°

Extreme Turbulence

118 - 3250 Lbs **

Gear Up, Flaps Up

Encounter 109 - 2658 Lbs
95 - 2023 Lbs

* Smooth Air Only
** Straight Line Variation between points

Figure 3-1. Airspeeds for Safe Operations

EMERGENCY PROCEDURES CHECKLIST

ENGINE FIRE ON THE GROUND

Should a fire occur in the engine induction system during engine start, it is advisable to continue cranking the
engine for several seconds. If the fire persists, proceed as follows:

Mixture - IDLE CUTOQOFF.

Fuel Selector - OFF.

Ignition Switch -~ OFF.

Master Switch - OFF.

Cowl Flaps - CLOSED.

Fire Extinguisher (if available) - DISCHARGE as required.

Do not attempt to fly the airplane until the source of the fire has been
located and corrective action has been taken. i

O U1 LD =
¢ e .

ELECTRICAL FIRE ON THE GROUND

1. BAT-ALT Master Switch - OFF.
2. Mixture - IDLE CUTOQFF.

Issued: 19 January 1979
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3. Fuel Selector - OFF.

4,

Fire Extinguisher (if available) - DISCHARGE.

Do not attempt to fly the airplane until the source of the fire has been
located and corrective action has been taken.

ENGINE FAILURE

DURING TAKEOFF ROLL

DU W

Throttle - IDLE.

Brakes - APPLY.

Flaps - RETRACT. .
Mixture - IDLE CUTOFF.
Fuel Selector - OFF.
Master Switch - OFF.

IN FLIGHT

~I DU W=

Airspeed - 86 KIAS.

Auxiliary Fuel Pump - ON.

‘Alternate Induction Air - HOT.

Mixture - FULL RICH.

Fuel Selector - FULLEST TANK (check other two positions).
Fuel Selector Drain Valve - CHECK CLOSED (handle fully down).
Ignition Switch - BOTH (check right and left).

AIRSTART

1.

U W

Airspeed - 86 KIAS, minimum for windmilling propeller.

NOTE

If propeller stops windmilling, use normal starting procedures
as outlined in Section IV.

Fuel Selector - FULLER TANK.

NOTE

To minimize restart time, select the fuller tank.
Do not use the BOTH position.

Mixture - RICH.

Throttle - AT LEAST 1/2 OPEN.
Ignition Switch - BOTH.
Auxiliary Fuel Pump - ON.

After engine has started:

7.
8.
9.

Throttle - ADJUST.
Mixture - LEAN as required.
Auxiliary Fuel Pump - OFF.

Issued: 19 January 1979 DATA ON THIS PAGE IS F.A.A. APPROVED
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EMERGENCY LANDINGS

i CAUTION {

The final approach speeds shown under Emergency Landings were

determined in a no wind condition. This approach speed should be

increased as required (typically 5 to 15 KIAS) if turbulence or wind
shear conditions exist.

POWER OFF
Approach

Airspeed - 86 KIAS.

Mixture - IDLE CUTOFF.

Ignition Switch - OFF.

Fuel Selector - OFF.

Flaps - UP.

Landing Gear - RETRACTED.

Cowl Flaps - CLOSED.

Emergency Locator Transmitter - ON.

Transponder - CODE 7700.

Seats, Seat Belts and Shoulder Straps - SECURE (front seats in upright position).
Loose Objects - SECURE.

Ground Controller Briefing - ACCOMPLISH, if circumstances permit.

OO0 =TJ® U W

e
N =O.

On Final Approach

13. Landing Gear - DOWN.
NOTE

If the landing site has an extremely soft surface or if a ditching is to
be accomplished, it is recommended that the landing gear remain re-
tracted.

14.  Flaps - 35 DEGREES.
15.  Airspeed - 73 KIAS MINIMUM.

PRECAUTIONARY OFF-AIRPORT LANDING WITH POWER

Approach

1. Seats, Seat Belts and Shoulder Straps - SECURE (front seats in upright position).
2. Loose Objects - SECURE.

3. Emergency Locator Transmitter - ON.

4. Ground Controller Briefing - ACCOMPLISH, if circumstances permit.

5. Mixture - FULL RICH.

6. Landing Gear - DOWN.

7. Flaps - AS REQUIRED.

8. Power - AS REQUIRED.

On Final Approach

9. Flaps - 35 DEGREES.

10. Airspeed - 73 KIAS MINIMUM. Eoden
11. Propeller - HIGH RPM.

After Touchdown

12. Mixture - IDLE CUTOFF.
13. Fuel Selector - OFF,
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LANDING WITH A FLAT MAIN GEAR TIRE

Approach
1. Seats, Seat Belts and Shoulder Straps - SECURE (front seats in upright position).
2, Loose Objects - SECURE.
3. Mixture - FULL RICH.
4. Landing Gear - EXTEND.
NOTE

If it is known that a tire is defective, it is advisable to leave the

gear extended.
5. Flaps - AS REQUIRED. -
6. Power - AS REQUIRED.

NOTE

Select a runway with a crosswind from the same side as the good
main gear tire, if practical.

On Final Approach

7. Flaps - 35 DEGREES.

8. Airspeed - 73 KIAS MINIMUM.
9. Propeller - HIGH RPM.
Touchdown

10. Touchdown - ON GOOD TIRE.
11. Rollout - Utilize aileron to keep affected tire off runway as long as possible. Maintain direction using

nose gear steering and braking as required.

LANDING WITH A FLAT NOSE GEAR TIRE

Approach

1. Seats, Seat-Belts and Shoulder Straps - SECURE (front seats in upright position).
2. Loose Objects - SECURE.

3. Mixture - FULL RICH.

4. Landing Gear - EXTEND.

S NOTE

If it is known that a tire is defective, it is advisable to leave the
gear extended. ’

5. Flaps - AS REQUIRED.
6. Power - AS REQUIRED.

On Final Approach

7. Flaps - 35 DEGREES.
8. Airspeed - 73 KIAS MINIMUM.
9. Propeller - HIGH RPM. .

Touchdown and Rollout
10. Touchdown - MAIN GEAR FIRST.

11. Mixture - IDLE CUTOFF.
12. Rollout - NOSE GEAR HIGH.
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LANDING WITH ONE RETRACTED OR UNLOCKED MAIN GEAR

Approach

1. Seats, Seat Belts and Shoulder Straps - SECURE (front seats in upright position).
2. Loose Objects - SECURE.

3. Mixture - FULL RICH.

4. Landing Gear - EXTEND.

NOTE

Select a runway with a crosswind from the same side as the good main
gear, if practical. h

On Final Approach

5. Flaps - 35 DEGREES.
6. Airspeed - 73 KIAS MINIMUM.
7. Propeller - HIGH RPM.

Touchdown and Rollout

8. Touchdown - ON EXTENDED GEAR FIRST.
9. Aileron - Bank away from affected gear.
10. Mixture - IDLE CUTOFF.

11, Fuel Selector - OFF.

LANDING WITH A DEFECTIVE NOSE GEAR
Approach

Seats, Seat Belts and Shoulder Straps - SECURE (front seats in upright position).
Loose Objects - SECURE.

Mixture - FULL RICH.

Landing Gear - EXTEND.

W DN =

On Final Approach

5. Flaps - 35 DEGREES.
6. Airspeed - 73 KIAS MINIMUM.
. Propeller - HIGH RPM.

Touchdown and Rollout

8. Touchdown - MAIN GEAR FIRST.
9. Elevator Control - AFT.

NOTE

During the rollout, the nose should be held off the runway as long
as possible.

10. Mixture - IDLE CUTOFF.
11. Fuel Selector - OFF.

LANDING WITH POWER AND WITH LANDING GEAR RETRACTED

NOTE

If possible, choose a smooth sod runway.

Approach
1. Seats, Seat Belts and Shoulder Straps - SECURE (front seats in upright position).
2. Loose Objects - SECURE.

ROCKWELL
COMMANDER
114A
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3. Mixture - FULL RICH.

4. Landing Gear - RETRACTED.

5. Power - AS REQUIRED.

On Final Approach

6. Flaps - 20 DEGREES.
7. Airspeed - 76 KIAS MINIMUM.
8. Propeller - HIGH RPM.

Touchdown and Slide

9. Elevator Control - AFT.
10. Mixture - IDLE CUTOFF.
11. Fuel Selector - OFF.

LANDING WITHOUT POWER AND WITH LANDING GEAR RETRACTED

Approach

Airspeed - 86 KIAS.

Mixture - IDLE CUTOFF.

Ignition Switch - OFF.

Fuel Selector - OFF.

Flaps - UP.

Cowl Flaps - CLOSED.

Emergency Locator Transmitter - ON.

Transponder - CODE 7700. )

. Ground Controller Briefing - ACCOMPLISH, if circumstances permit.
0. Seats, Seat Belts and Shoulder Straps - SECURE (front seats in upright position).
1. Loose Objects - SECURE.

=D 00 =IO U W=

On Final Approach

12, Flaps - 20 DEGREES.
13. Airspeed - 76 KIAS MINIMUM.

Touchdown and Slide

' 14. Elevator Control - FULL AFT.

DITCHING
) NOTE
The airplane has not been flight tested in an actual ditching. The
procedure recommended below is based on the best judgment of
General Aviation Division, Rockwell International.
Approach
1. Airspeed - 86 KIAS. .
2. Transponder ~ CODE 7700.
3 MAYDAY Transmission - TRANSMIT information which may expedite search and rescue AS REQUIRED.

NOTE
See Airman's Information Manual for transmitted information-which
may be valuable if time permits its transmission.

Emergency Locator Transmitter - ON.

Seats, Seat Belts and Shoulder Straps - SECURE (front seats in upright position).
Loose Objects - SECURE.

Flotation Equipment (for occupants) - DON.

Flaps - UP.

Landing Gear - RETRACTED.

0. Cowl Flaps - CLOSED.

=D 0~ O T
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On Final Approach
NOTE

See Airman's Information Manual for additional details regarding
ditching procedures.

11. Flaps - 20 DEGREES.

12, Airspeed - 76 KIAS MINIMUM.
13. Landing Gear - RETRACTED.
14, Propeller - HIGH RPM.

Touchdown

15. Elevator Control - FULL AFT.
16. Fuel Selector - OFF.

SMOKE AND FIRE
FIRE DURING TAKEOFF

Throttle - IDLE.

Brakes - APPLY.

Flaps - RETRACT.

Mixture - IDLE CUTOFF.

Fuel Selector - OFF.

Master Switch - OFF.

Fire Extinguisher (if available) - DISCHARGE as required.

=1 U LD

ELECTRICAL FIRE IN FLIGHT

Master Switch - OFF.

All Electrical Switches - OFF.

Cabin Heat and Defrost Controls - OFF.

Air Vents - OFF.

Fire Extinguisher (if available) - DISCHARGE, if fire persists.

[3 13V LR ey
« e+ o

If smoke and fire persists, proceed as follows:

6. Oxygen Masks (if installed) - DON.
7. Oxygen System (if installed) - EMERG.
8 Emergency Descent Procedure - PERFORM.,

If the fire has been extinguished and continued flight is essential, proceed as follows:
9. Master Switch - ON.

10. Essential Electrical Equipment - ON, one switch at a time.

11, Cabin Heat and Defrost Controls - AS DESIRED.

12. Air Vents - AS DESIRED.

13. Storm Window - OPEN (to clear cabin of smoke).
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ENGINE FIRE IN FLIGHT

Mixture - IDLE CUTOFF.

Fuel Selector - OFF.

Master Switch - OFF.

Cabin Heat and Defrost Controls - OFF,"

Airspeed - INCREASE as required without exceeding VNE .

U W DN =

If fire persists, exeCute a power-off landing as outlined under Landing Emergencies. Momentarily activate the
master switch to extend the landing gear and/or the flaps, if they are required.

CABIN FIRE

1. Cabin Heat and Defrost Controls - OFF.

2. Air Vents - CLOSED. }
3. Fire extinguisher (if available) - DISCHARGE. -

If smoke and fire persist, proceed as follows:

4. Oxygen Masks (if installed) - DON.

5. Oxygen System (if installed) - EMERG. -
Emergency Descent Procedure - PERFORM.

If the fire has been extinguished and continued flight is essential, proceed as follows:

7. Cabin Heat and Defrost Controls - AS DESIRED.
8. Air Vents - AS DESIRED.
9. 'Storm Window - OPEN.

EMERGENCY DESCENT

landing Gear - SELECT DOWN below 130 KIAS.

Flaps - UP.

Throttle - IDLE.

Propeller Control - HIGH RPM.

Bank - APPROXIMATELY 45 DEGREES, if practical.

Airspeed - 187 KIAS below 12,500 it.
; CAUTION 1

Do not exceed Vo unless in smooth air. See Section Il for reduced
speed limits above 12,500 feet.

DU WN =

MAXIMUM GLIDING DISTANCE - Refer to Figure 3-2.

LANDING GEAR SYSTEM EMERGENCIES

FAILURE TO RETRACT

1. Circuit Breaker - CHECK.
2. Emergency Gear Extension Valve Knob CHECK for full up position.
3. Landing Gear Switch ~ CYCLE.

If unsafe indication persists, proceed as follows:

4. Landing Gear Switch - DOWN.
5. Gear Position Lights - VERIFY GEAR DOWN.
6. Landing - PERFORM as soon as practical.
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Figure 3-2. Maximum Gliding Distance

FAILURE TO EXTEND

1. Gear Down Position Lights - PRESS-TO-TEST.
2. Circuit Breaker - CHECK.
3. Landing Gear Switch - CYCLE.

If an unsafe indication persists, proceed as fo_llowé:

Landing Gear Switch - DOWN.

Throttle - MINIMIZE POWER.

Airspeed - 82 KIAS MAXIMUM.

Rudder Trim - NEUTRAL.

Emergency Extension Valve Knob - PULL OUT and DOWN.

O =TI G

NOTE

If the gear fails to extend, it may be necessary to cycle the rudder
pedals, reduce power, and/or reduce airspeed.

9.  Gear Down Position Lights - VERIFY GEAR DOWN.

ELECTRICAL SYSTEM EMERGENCIES . St
EXCESSIVE BATTERY CHARGING INDICATED ON AMMETER

1. Alternator Switch - OFF.
2. All Non-essential Electrical Equipment - OFF.
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BATTERY DISCHARGE INDICATED BY AMMETER

1. All Non-essential Electrical Equipment ~ OFF.
2. Voltmeter - CHECK between 12 and 14 volts.
3. Ammeter - CHECK.

If ammeter now shows CHARGE, alternator is back on line. Turn on electrical equipment as required.
If ammeter continues to show discharge:
4. ALT Switch - CYCLE OFF and back ON.

NOTE

Battery power may be required to excite alternator. Keep battery
portion of master switech ON.

5. Voltmeter - CHECK 12 to 14 volts. -
6. Ammeter - CHECK for CHARGE indication.
If ammeter shows CHARGE, turn on electrical equipment as required.
If ammeter shows DISCHARGE, place alternator switch OFF, reduce electrical load to minimum for
flight, and land as soon as practical.

NOTE

Excessive load on alternator, or alternator failure, will indicate
ammeter on discharge side and a continuous reduction in voltage
on the voltmeter.

CIRCUIT BREAKER TRIPPING
1. Affected Circuit Breaker - RESET.
If the circuit breaker continues to trip, proceed as follows:

2. Leave Circuit Breaker in TRIP position.
3. Affected Electrical Equipment - OFF.

RADIO MASTER SWITCH/CIRCUIT BREAKERS TRIPPED

NOTE

In the event that a radio develops a short circuit, the circuit breaker
for that radio will open as evidenced by it's button popping out. The
circuit breakers are located in the lower right section of the instrument
panel.

1. Radio Master Switch - ON.
If unable to keep it in the ON position:

2. All Individual Radio Switches - OFF.
3. Radio Master Switch - ON.

If unable to keep it reset, turn it off, otherwise proceed to step 4.

4. Individual Radio Switches - ON, one at a time (the most essential radios first).
NOTE
When the radio at fault is turned on, the Radio Master Switcﬂméy
open again.
5. Faulty Radio Switch - OFF (leave off).

6. Repeat Steps 3. and 4. until all radios (except the faulty unit(s)) are on.
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POWER PLANT EMERGENCIES

A
LOSS OF OIL PRESSURE INDICA TION

1. Engine Power - REDUCE.
2. Engine RPM - REDUCE.
3. Oil Temperature - CHECK.

; CAUTION |

Loss of oil pressure is usually accompanied by a high oil temperature

indication. If this condition exists, plan a landing immediately. If a

normal oil temperature exists, proceed to the nearest practical airport.
EXCESSIVE OIL PRESSURE

1. Engine RPM - REDUCE.
2. Engine Oil Temperature - ALLOW TO STABILIZE.

; CAUTION

If high oil pressure persists, proceed to the nearest practical airport.

EXCESSIVE OIL/CYLINDER HEAD TEMPERATURE

Cowl Flaps - OPEN.
Airspeed - INCREASE.
Mixture - FULL RICH.
Power - REDUCE.

W N =

If excessive oil/cylinder head temperature persists, proceed to the
nearest practical airport.

ROUGH RUNNING ENGINE OR LOSS OF POWER
Mixture - RICH.

1.
2, Alternate Induction Air - HOT, if no change is evident, position to COLD.
3 Magnetos - BOTH (check right and left).

Should the engine smooth out on one magneto, continue operation on
that magneto and land as soon as practical.

4. Auxiliary Fuel Pump - ON, if no change is evident, turn to OFF.
5 Mixture - LEAN, if no change, ENRICHEN.

PROPELLER OVERSPEED
Throttle - CLOSE IMMEDIATELY (to reduce rpm).

1.
2. Airspeed - REDUCE.
3 RPM Limit - OBSERVE. o S

; CAUTION

Proceed to the nearest practical airport at reduced power and
reduced airspeed.
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MISCELLANEOUS EMERGENCIES
INADVERTENT ICING ENCOUNTER

1. Pitot Heat - ON.
2, Windshield Defrost - PULL ON.
3 Engine RPM - INCREASE.

Evasive action should be initiated immediately when icing conditions
are first encountered.

4. Altitude - CHANGE to an altitude less conducive to icing.

NOTE
A climb is usually preferred, if practical.

5. Course - ALTER or REVERSE as required, to avoid icing.

NOTE

Induction air system icing is possible. Should induction system icing occur,
as evidenced by loss of manifold pressure, the alternate induction air control
should be placed in the HOT position.

6.  Mixture - ADJUST, as required.
7 Approach Airspeed - INCREASE 5 to 20 KIAS depending on ice accumulation.

EXTREME TURBULENCE ENCOUNTER

Airspeed - MANEUVERING SPEED (observe airspeed for appropriate weight).
Flaps - UP.

Landing Gear - RETRACTED.

Seat Belts and Shoulder Straps - SECURE FIRMLY.

Loose Objects - SECURE.

[T SR IR R

NOTE

Avoid large excursions in pitch attitude.

OBSTRUCTED STATIC SOURCE

1. Alternate Static Source - ON.
2. Heat and Defrost Controls - ON.
3. Overhead Air Vents - OFF.

NOTE

Refer to alternate static source correction card for corrections to
apply to altimeter and airspeed readings.

OBSTRUCTED PITOT
1. Pitot Heat - ON.
NOTE

Use familiar pitch attitude and power settings to achieve desired
airspeeds if airspeed indicator readings appear to be unreliable.
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CABIN DOOR OPENING IN FLIGHT

1. Airspeed - 130 KIAS or below.

2. Cabin Door - PULL CLOSE, then RELATCH.

AIR PIRACY

1. Transponder - CODE 7500, OR ANY CODE 7500 TO 7577.

2. Ground Controller Briefing - PERFORM as circumstances permit.
NOTE

See Airman's Information Manual for additional details for special
emergencies, such as air piracy, and for current codes.

INADVERTENT SPINS

1. Throttle - IDLE.

2. Rudder - FULL OPPOSITE DIRECTION OF ROTATION.

3 Control Wheel - FULL FORWARD BRISKLY and HOLD against the forward stop UNTIL A DEFINITE
NOSE DOWN PITCHING MOTION IS OBSERVED AND ROTATION STOPS.

NOTE

As sufficient nose down pitching motion is developed for a spin recovery,
the pilot will become noticeably light in his seat or thrown against the
seat belt.

As rotation stops,

4. Rudder - NEUTRAL.
5. Flaps - RETRACT, if extended.

Recover smoothly from the resulting dive.

AMPLIFIED EMERGENCY PROCEDURES

LANDING GEAR MALFUNCTIONS

There are several checks that should be made in the event of a landing gear malfunction. Check landing gear
circuit breakers IN, reset if necessary. Check gear position indicator lights for a possible burned out bulb
by pressing-to-test. A burned out bulb can be replaced in flight by using the bulb from the magnetic compass.
The magnetic compass bulb is accessible by sliding the socket cover, at the top of the bezel, up and removing
the bulb.

Retraction Malfunction: If the landing gear fails to retract normally, as indicated by continuous gear motor
operation or failure of the gear warning light to go out, attempt to recycle the gear. If recycling attempt fails
to produce a positive indication of proper retraction (all gear indicator lights out, landing gear motor off), the
landing gear should be extended until maintenance can be obtained to correct the problem,

Extension Malfunction: If a positive ""gear down and locked'" indication cannot be obtained with normal extension
procedures, operate press-to-test feature of indicator lights, and if still no indication, recycle the landing gear.
If a recycling attempt does not provide positive indication (gear down lights on, absence of the gear warning
lights and warning horn with flaps extended or power reduced), proceed with emergency gear extension..

ELECTRICAL SYSTEM

Excessive Charge: After periods of heavy electrical usage, such as prolonged cold weather starts or extended
periods of taxiing, the battery charge level will have dropped low enough to accept higher than normal charge
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rates during the initial part of the flight. -However, after a reasonable length of time (approximately thirty
minutes), the ammeter indication should decrease steadly toward zero indication on the ammeter, and the volt-
meter should indicate between 12 and 15 volts. If the charging rate remains above this value for an extended
period of time, there is a possibility that the battery may overheat and evaporate electrolyte at an excessive
rate. To preclude the possibility of an overcharging condition affecting the battery, the ALT half of the master
switch should be turned OFF and the flight terminated. Electrical load should be reduced to an essential
minimum if an immediate landing is impractical.

Insufficient Charge: A continuous discharge rate, noted on the ammeter during flight, generally indicates:

a. Alternator and/or voltage regulator malfunction, or

b. Excessive load on the electrical system.
First the electrical load must be reduced. If ammeter continues to show discharge, the ALT half of the master
switch should be turned OFF to isolate the alternator from the electrical system. With the ALT half of the mas-
ter switch OFF, the entire electrical load is placed on the battery, and all non-essential electrical equ.lpment
should be turned off to reduce the discharge rate of the battery.

Operation With Master Switch OFF: When the master switch is OFF, it should be remembered that certain
electrical equipment will be inoperative, such as:

Wing Flaps.

Landing Gear Retraction/Extension System (except emergency extension system).
Fuel Gages.

Engine Temperature Gages.

Stall Warner

Turn Coordinator

All Lights (interior and exterior).

All Radios (except optional ELT).

=T T N =
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NORMAL PROCEDURES CHECKLIST

PRE-FLIGHT INSPECTION
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WARNING
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114A

Remove any accumulation of ice, snow or frost from airplane
prior to flight.

(D INTERIOR

[y

11.
12.

O OO=IJ0CU N+

14,

Controls Lock - REMOVE.
Parking Brake - SET.

Airplane Documents - REVIEW.

Ignition Switch - OFF.
Static Source - NORMAL.

Landing Gear Position Switch - DOWN. .
All Circuit Breakers - SET.
All Switches - OFF or NORMAL.

Master Switch - ON.

Fuel Quantity Gages - CHECK.

Useable fuel quant1t1es above approximately 27 U.S. gallons are

not gageable.

NOTE

Landing Gear Position Lights - CHECK/SAFE.

Fuel Selector - BOTH.

Elevator Trim Tab - NEUTRAL.
Oxygen (if installed) - CHECK QUANTITY and AVAILABILITY OF MABSKS.

If a night flight is planned, check the operation of all lights and

NOTE

ensure a flashlight is available.

@ LEFT SIDE OF FUSELAGE AND EMPENNAGE

4-2

e

O WO =IO Ul WD =

Baggage Door - CLOSED and LOCKED.

Side of Fuselage - INSPECT.

Static Port - UNOBSTRUCTED.

Horizontal Stabilizer and Elevator - INSPECT.
Elevator - CHECK for freedom of movement.
Elevator Trim Tab - CHECK for excessive free play, security, condition, and neutral position.
Rudder Gust Lock (if installed) - REMOVE.
Vertical Stabilizer and Rudder - INSPECT.
Rudder - CHECK for freedom of movement.

Navigation Light - CHECK.

Flashing Beacon - CHECK condition.

SIDE OF FUSELAGE AND RIGHT WING TRAILING EDGE

Side of Fuselage - INSPECT.
Static Port - UNOBSTRUCTED.

Wing Flap - INSPECT.

Aileron - CHECK for security and freedom of movement.

Wing Tip - INSPECT.
Navigation Light - CHECK.

DATA ON THIS PAGE IS F.A.A. APPROVED
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(Y) RIGHT WING LEADING EDGE

1.
2.
3

e

- O WO =IO Uk

Wing Leading Edge - CHECK condition.
Fuel Vent - UNOBSTRUCTED.
Fuel Quantity - CHECK.

NOTE

A reduced fuel quantity indicator is located in the fuel filler
neck. This indicator is used to indicate a useable fuel quantity
of 24 gallons.

Fuel Filler Cap - SECURE.

Wing Tie-down - REMOVE,

Fuel Tank Sump - DRAIN SAMPLE. Check valve closed.

Right Main Gear and Wheel Weel - INSPECT. Remove chock.
Main Gear Tire - CHECK inflation and wear.

Squat Switch - INSPECT,

Landing Gear Limit Switches (2) - CHECK condition.

Wheel Well Fuel Drain - DRAIN SAMPLE. Check valve closed.

(5) ENGINE SECTION

-

- 0 ~TO U DI

Fuel Gascolator - DRAIN SAMPLE. Check valve closed.
Engine Accessory Section - INSPECT.

Cowl Fasteners - SECURED.

Oil Cooler Inlet - UNOBSTRUCTED.

Lower Cowl and Cowl Flap - INSPECT and SECURE.
Nose Gear Assembly and Strut - CHECK condition and proper inflation.
Nose Gear Tire - CHECK proper inflation and wear.
Landing Gear Limit Switches (2) - CHECK condition.
Engine Inlets - UNOBSTRUCTED.

Propeller and Spinner ~ INSPECT.

QOil Quantity - CHECK, minimum 6 quarts.

(§) LEFT WING LEADING EDGE

QO i 0 DO =t

o0 ~IT >

9.
10.

Left Main Gear and Wheel Well - INSPECT. Remove chock.
Wheel Well Fuel Drain ~ DRAIN SAMPLE. Check valve closed.
Landing Gear Limit Switches (2) - CHECK condition.

Fuel Tank Sump - DRAIN SAMPLE. Check valve closed.

Fuel Quantity - CHECK.

NOTE

A reduced fuel quantity indicator is located in the.fuel filler
neck. This indicator is used to indicate a useable fuel quantity
of 24 gallons.

Fuel Filler Cap - SECURE.
Wing Leading Edge - CHECK condition.
Stall Warning Vane - CHECK freedom of movement and horn actuation.

NOTE

The master switch must be ON to check stall warner.cizcuit.
The spring-loaded test switch, located in the left main gear
wheel well and labeled STALL CKT, must be moved from the
NORM position to the TEST position while the stall warner is
checked. Use a gentle upward motion of the vane to actuate
the stall warner horn.

Wing Tie-down - REMOVE .
Pitot Mast - UNOBSTRUCTED.

Issued: 19 January 1979 DATA ON THIS PAGE IS F.A.A. APPROVED

4-3



PILOT'S ROCKWELL

SECTION IV OPERATING HANDBOOK COMMANDER
NORMAL PROCEDURES 114A

NOTE

If flight into rain or conditions conducive to possible icing is anticipated,
pitot heat should be checked. The pitot heat can be checked by lightly
touching the pitot probe after the heating element has been turned on.
The pitot should become warm to the touch after the heater has been on

for 35 seconds.

11.  Fuel Vent - UNOBSTRUCTED.
12.  Wing Tip - INSPECT.

(") LEFT WING TRAILING EDGE

1. Navigation Light - CHECK.
2. Aileron - CHECK security and freedom of movement.
3. Wing Flap - INSPECT.

BEFORE STARTING ENGINE

1. Exterior Inspection - COMPLETE.,

2. Seats, Seat Belts and Shoulder Straps - ADJUST and SECURE (front seats in upright position for
takeoff).

3. Fuel Selector Valve - BOTH.

4. Circuit Breakers - CHECK and SET.

5. Radio Master Switch - OFF.

i CAUTION 1

Failure to keep radio master switch OFF during engine start may
cause damage to radio equipment.

6. All Electrical Equipment - OFF.
7. Landing Gear Position Switch - DOWN.
8. Cowl Flaps - FULL OPEN.
9. Landing Gear Emergency Extension Valve Knob - UP.
10. Parking Brake - SET.
NOTE
If a start is to be made at night, turn ON the navigation lights prior to
starting.
STARTING ENGINE
1. Mixture - IDLE CUTOFF.
2, Propeller - HIGH RPM.
3. Throttle - CRACKED 1/4 INCH.
4. Alternate Induction Air - COLD.
5. Master Switch - ON.
NOTE
ALT side of master switch should be OFF, if external power is used.
6. Voltmeter - CHECK.
7. Fuel Pump Switch - ON.
NOTE
Verify that auxiliary fuel pump operates by observing a rise in the fuel
pressure indication.
8. Mixture - ADVANCE MOMENTARILY, then back to IDLE CUTOFF.
9. Fuel Pump Switch - OFF.
10. Propeller Area - CLEAR.
11. Ignition Switch - START then to BOTH when engine starts.

NOTE

Cranking should be limited to 30 second periods and several minutes
allowed between cranking periods to permit the starter to cool.
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Mixture - FULL RICH after engine starts.

Throttle - 800 to 1000 RPM.

Oil Pressure - CHECK for indication within 30 seconds.
Alternator Switch - ON.

NOTE

The BATT switch should be left ON for alternator turn-on
and stabilization.

Ammeter - CHECK for charging indication.
Voltmeter - CHECK for 13-16 Volts.

STARTING ENGINE (FLOODED START PROCEDURE)

[ I NVL U

-1

Mixture - IDLE CUT-OFF.

Propeller Control - HIGH RPM.
Throttle - FULL OPEN.

Alternate Induction Air Control - COLD.
Master Switch - ON. :

NOTE

The ALT side of the master switch should be OFF if external
power is used.

Propeller Area - CLEAR.
Ignition Switch - START then to BOTH.
NOTE

Cranking should be limited to 30 second periods. Allow at least five (5)
minutes between cranking periods to permit the starter to cool.

As engine fires:

8.
9.
10.
11.
12.

13.
14,

Throttle - RETARD.

Mixture - FULL RICH.

Throttle - 800 to 1000 RPM.

Oil Pressure - CHECK for indication within 30 seconds.
Alternator - ON and CHARGING.

NOTE

The BATT switch should be left ON for alternator turn-on
and stabilization.

Ammeter - CHECK for charging indication.
Voltmeter - CHECK for 13-16 Volts.

BEFORE TAXIING

1.

U1 WO DN

Anti-Col Lights - ON.

CAUTION

If the engine is started with the anti-collision lights ON, it may
be necessary to cycle the switch to reestablish the flashing mode.

Strobe Lights - OFF.

Radio Master Switch - ON.
Instruments and Radios - SET.
Parking Brake - RELEASE.

Issued: 19 January 1979 DATA ON THIS PAGE IS F.A.A. APPROVED
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TAXING
' Brakes - CHECK during initial taxi.

1
2. Nose Wheel Steering - CHECK.
3 Compass - CHECK against known taxiway heading.

BEFORE TAKEOFF

1. Parking Brake - SET.

2. Controls - CHECK for freedom of movement and proper direction.

3. Flaps - CYCLE. Check operation and symmetry.

4. Rudder Trim - NEUTRAL.

5. Elevator Trim Tab - TAKEOFF RANGE.

6. Throttle ~ 2000 RPM.

7. Magnetos - CHECK. Right then both. Left then both.

NOTE
The RPM drop should not exceed 175 RPM on either magneto
or greater than a 50 RPM differential between the two magnetos.
An absence of an RPM drop may be an indication of faulty magneto
grounding or improper timing, Magneto checks at a high power
setting will usually confirm that a deficiency exists. TFull throttle
checks on the ground are not recommended unless the pilot has good
reason to suspect that the engine is not operating properly or desires
to adjust the mixture for high density altitude operation. No leaning
is allowed below 5000 ft. density altitude. Above 5000 ft. density
altitude, lean only as required for smooth engine operation. If a full
throttle runup is necessary, monitor oil temperature and cylinder
head temperature to assure that their limits are not exceeded.
8. Propeller Control - CYCLE and RETURN TO HIGH RPM.
9. Alternate Induction Air Control - FULL HOT and RETURN TO FULL COLD.
NOTE

A slight reduction in engine RPM should be noted when the alternate
induction air control is placed in the FULL HOT position.

10. Gyro Suction Gage - 4.5 to 5.2 IN.Hg.

11. Alternate Static Source Valve - NORMAL.

12, Throttle - CHECK for proper IDLE RPM, should be 600 to 700 RPM.

13. Instruments and Radios - CHECK and SET.

14. Fuel Selector Valve - BOTH.

15. Cabin Doors - CLOSED and LATCHED.

16. Parking Brake - RELEASE.

17. Strobe Lights - ON after taking runway.
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OPERATION ' KIAS CONFIGURATION
Initial Climb
. Short Field 72* MINIMUM Gear DOWN, Flaps - 20°
Maximum
Performance
Takeoffs: Initial Climb
Soft Field 79% MINIMUM Gear DOWN, Flaps - 200
Approach o
i Gear DOWN, Flaps - 35
Maximum Short Field 73% MINIMUM , p
Performance =
Landings: Approach Gear DOWN. F1 350
i ear aps - _
Soft Field 73% MINIMUM s p o
Best Rate-of-Climb 94 - S.L. **
91 - 5000 Ft. Gear UP, Flaps UP
Vy .88 - 10,000 Ft.
Best Angle of Climb 76 - S.L., **
78 - 5000 Ft. _ Gear UP, Flaps UP
Vy 81 - 10,000 Ft.
* Smooth Air Only, increase as required for turbulence.
** Straight Line Variation Between Altitudes.

Figure 4-2. Airspeeds For Normal Operations

TAKEOFFS
NOTE

Proper full throttle engine operation should be checked
early in the takeoff roll. Any significant indication of
rough or sluggish engine response is reason to discontinue
the takeofif.

CAUTION

When takeoff must be made over a gravel surface, it is
important that the throttle be applied slowly. This will
allow the aircraft to start rolling before a high RPM is
developed, and gravel or loose material will -be blown

back from the propeller area instead of being pulled into it.

NORMAL TAKEOFF

Fuel Pump Switch - ON.
Cowl Flaps - OPEN.
Mixture - FULL RICH.
Wing Flaps - 10 DEGREES.

WD

NOTE
Takeoff flap setting in excess of 20 degrees is not recommended.

5. Power - FULL THROTTLE AND 2700 RPM.
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NOTE

Takeoffs at density altitudes greater than 5000 feet may require
leaning in order to obtain smooth engine operation.

Elevator Control - SLIGHTLY AFT OF NEUTRAL.

Rotate - 70 KIAS.

Climb Speed - 73 KIAS.

Landing Gear - RETRACT, when safely airborne.

Wing Flaps - RETRACT after obstacle clearance is assured.

OO -TIT®

WARNING
Takeoffs with less than 11 gallons of usable fuel are not recommended.

CROSSWIND TAKEOFF

NOTE

Maximum demonstrated crosswind is 19 knots.

Fuel Pump Switch - ON.

Mixture - FULL RICH.

Wing Flaps - 10 DEGREES.

Power - FULL THROTTLE and 2700 RPM.

Aijleron Control - FULL AILERON, in the direction of the crosswind. Reduce aileron deflection
as speed is increased.

Elevator Control - SLIGHTLY FORWARD OF NEUTRAL.

7. Rotate - 76 KIAS.

R DN =

[=2]

NOTE

The aircraft should be positively rotated to preclude the
possibility of skidding the main gear tires as might be
encountered during a gradual rotation. Make a coordinated
turn to maintain track.

8. Climb Speed - 81 KIAS.
9. Landing Gear - RETRACT, when safely airborne.
10. Wing Flaps - RETRACT.

SHORT FIELD TAKEOFF

Fuel Pump Switch - ON.

Mixture - FULL RICH.

Wing Flaps - 20 DEGREES.

Brakes - HOLD.

Power - FULL THROTTLE and 2700 RPM.

Brakes - RELEASE.

Elevator Control - SLIGHTLY AFT OF NEUTRAL.

Rotate - 69 KIAS.

Climb Speed - 72 KIAS e
10. Landing Gear - RETRACT, when safely airborne.

11. Wing Flaps - RETRACT when obstacles are safely cleared and airspeed has increased to 81 KIAS.
12. Climb Speed - Best Rate of Climb Speed or As Required.

O© 00T U v LN

SOFT FIELD TAKEOFF - NO OBSTACLES

Fuel Pump Switch - ON.

Mixture - FULL RICH.

Wing Flaps - 20 DEGREES.

Power - FULL THROTTLE and 2700 RPM.
Elevator Control - FULL AFT.

4-8 DATA ON THIS PAGE IS F.A.A. APPROVED Issued: 19 January 1979
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CAUTION

As the nose gear lifts off the runway, the elevator control will
have to be readjusted to maintain a constant nose high attitude
during the takeoff roll without dragging the tail skid.

6. Takeoff Roll/Liftoff - NOSE HIGH.

NOTE

Nose gear should be just clear of the runway during the takeoff
roll and subsequent liftoff. -

7. Climb - 72 KIAS.
8. Landing Gear - RETRACT, when safely airborne.
9 Wing Flaps - RETRACT after increasing airspeed to 80 KIAS.

SOFT FIELD TAKEOFF - OBSTACLES AHEAD

Fuel Pump Switch - ON.

Mixture - FULL RICH.

Wing Flaps - 20 DEGREES.

Power - FULL THROTTLE and 2700 RPM.
Elevator Control - FULL AFT.

SO O DN

NOTE

As the nose gear lifts off the runway, the elevator control will
have to be adjusted to maintain a constant nose high attitude
during the takeoff roll.

6. Takeoff Roll/Liftoff - NOSE HIGH.
NOTE
Nose wheel should be just clear of the runway.
Climb - 72 KIAS.

Landing Gear - RETRACT, when safely airborne.
Wing Flaps - RETRACT when obstacles are safely cleared and airspeed has increased to 81 KIAS.

© 00 =3

NORMAL CLIMB

Airspeed - 100 to 120 KIAS. o

Manifold Pressure - FULL THROTTLE or 25 IN.HG., whichever is less.

Engine Speed - 2500 RPM.

Mixture - FULL RICH below 5000 feet density altitude and LEAN as required for smooth engine
operation above 5000 feet density altitude.

Cowl Flaps - AS REQUIRED.

Strobe Lights - ON, unless flying through fog, clouds, or haze.

H LoD =

[«2 0]

NOTE

Using strobe lights during flight through fog, clouds, ezx.
dense haze conditions can be unnecessarily distracting to
the pilot, possibly resulting in disorientation.
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MAXIMUM PERFORMANCE CLIMB

O DD =

CRUISE

0O DO =

DESCENT

4-10

Airspeed - 94 KIAS at SEA LEVEL and 81 KIAS at 10,000 feet.

Manifold Pressure - MAXIMUM (Full throttle).

Engine Speed - 2700 RPM.

Mixture - FULL RICH below 5000 feet density altitude and LEAN as required for smooth engine
operation above 5000 feet density altitude. Lean to BEST POWER above 8000 FT.

Cowl Flaps - AS REQUIRED. o

i CAUTION

Sudden or abrupt throttle movement may result in an engine over-
speed condition. Should an overspeed condition be observed, contact
Lycoming Service Representative for instructions.

Cowl Flaps - AS RFQUIRFD, to maintain proper operating temperatures.
Manifold Pressure - 15 to 24 IN.HG.

Engine Speed - 2200 to 2700 RPM.

Power - 75% MCP OR LESS.

NOTE

For more detailed information concerning cruise power settings,
refer to Section V of this handbook.

Fuel Pump Switch - OFF.
Mixture - BEST POWER or BEST ECONOMY.

NOTE

Leaning should be accomplished using the Exhaust Gas Temperature
(EGT) indicating system when practical. If it should be impractical
to do so, leaning can be accomplished by utilizing the cruise perfor-
mance fuel flow data presented in Section V of this handbook. For a
best power mixture, lean to peak EGT and enrichen until the EGT
decreases by 1000F, For best economy mixture, lean to peak EGT.
Enrichen mixture prior to increasing engine power.

] ; CAUTION

Do not lean to peak EGT when operating above approximately
75% MCP.

Fuel Selector Valve - AS REQUIRED to maintain lateral trim.

i CAUTION

Sudden or abrupt throttle movement may result in an engine over-
speed condition. Should an overspeed condition be observed, contact
Lycoming Service Representative for instructions.
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1. Mixture - FULL RICH.

NOTE

If engine is rough with full rich mixture lean for smoothness
as required.

2. Throttle - AS REQUIRED,
3. Engine Speed - AS REQUIRED.

NOTE

Adjust manifold pressure and RPM to maintain cylinder head
and oil temperature in their normal operating range.

4. Cowl Flaps - CLOSED.

BEFORE LANDING

Seats, Seat Belts and Shoulder Straps - ADJUST and SECURE (front seats in upright position).
Fuel Selector - BOTH.

Fuel Pump Switch - ON.

Landing Gear - EXTEND.

Flaps - 20 DEGREES.

Mixture - FULL RICH.

QY U W=

NOTE

Maximum demonstrated crosswind is 19 knots,

BALKED LANDING

Power - FULL THROTTLE and 2700 RPM.
Landing Gear - RETRACT.

Flaps - 20 DEGREES.

Airspeed - 70 KIAS MINIMUM.

Cowl Flaps - OPEN.

[S1IC R

When a positive rate-of-climb has been established:

6. Airspeed - 81 KIAS,
7. Flaps - RETRACT.

NORMAL LANDING

Propeller Control - FULL FORWARD.
Power - AS REQUIRED.

Flaps - 35 DEGREES.

Airspeed - 81 KIAS.

Touchdown - MAIN WHEELS FIRST.
Braking - MINIMUM required.

QYO W DN =

SHORT FIELD LANDING

Propeller Control - FULL FORWARD.
Flaps - 35 DEGREES.

Power - IDLE.

Airspeed ~ 73 KIAS MINIMUM.

HS O B =
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i CAUTION |

This final approach speed is a minimum speed for a smooth air condition.
This approach speed should be increased as required (typically 5 to 15 KIAS),
if turbulence or wind shear conditions exist.

Touchdown - MAIN WHEELS FIRST.

Flaps - RETRACT.
Braking - MAXIMUM.

Elevator Control - FULL AFT during braked roll-out.

SOFT FIELD LANDING

FINAL APPROACH

D T W N =

Propeller Control - FULL FORWARD.

Flaps - 35 DEGREES.

Manifold Pressure - 12 to 14 IN.HG.

Airspeed - 73 KIAS.

Touchdown - MAIN WHEELS FIRST.
Rollout - NOSE HIGH with nose wheel just clear of the runway.

NOTE

A slight amount of power should be maintained during touchdown.
Close the throttle during the roll -out.

AFTER LANDING

SHUTDOWN

W N =

O WO-TITMH U WN =

Flaps - RETRACT.

Cowl Flaps - OPEN.
Fuel Pump Switch - OFF.
Strobe Lights - OFF.

Parking Brake - SET.

Radio Master Switch - OFF.
Electrical Equipment - OFF.

Mixture - IDLE CUTOFF.
Ignition Switch - OFF.
Master Switch - OFF.
Controls Lock - INSTALL.
Fuel Selector - OFF.
Tie-Downs - SECURE

NOISE CHARACTERISTICS

4-12

Certified maximum noise level for the Rockwell Commander 114 per Federal Aviation Regulation
Procedures is 78.47 DB(A).

"No determination has been made by the Federal Aviation Administration that the noise levels of this
airplane are or should be acceptable or unacceptable for operation at, into, or out of, any airport."

S

Despite the fact that the Rockwell Commander 114 noise level is below established noise level limits,
all pilots can demonstrate a concern for environmental improvement by application of the following
flight procedures:

1.

Even though flights below 2000 feet may be consistent with Federal Aviation Regulations under
VFR conditions, pilots should make an effort to avoid such flights over recreational areas or
outdoor assemblies of people in order to minimize the effect of airplane noise on the public.

During departure or approach over public areas, every effort should be made to avoid pro-

longed flight at low altitude.

DATA ON THIS PAGE IS F.A.A. APPROVED
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INTRODUCTION

The graphs and tables in this section present performance information for flight planning at various weights,
engine powers, altitudes and temperatures. Examples of the use of each graph is shown on the graph.

VARIABLE FACTORS AFFECTING PERFORMANCE

The effects of temperature, gross weight, pressure altitude, airspeed and airplane configuration have been

accounted for in this data. Variable factors that have not been accounted for include Humidity, Runway Slope
or Wet Runway.

Issued: 23 February 1979
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WEIGHT AND BALANCE/EQUIPMENT LIST

TABLE OF CONTENTS -

Page Page
INTRODUCTION. . c.evtereennncecnsssensons 6-1 LOADINGGRAPH .......civiiiinneniinnnns 6-6
AIRPLANE WEIGHING PROCEDURES ....... 6-1 CABIN STATION DIAGRAM .....covvveennsn 6-17
WEIGHT AND BALANCE RECORD .......... 6-3 AIRPLANE OPERATIONAL LIMITATIONS
SAMPLE WEIGHT AND BALANCE RECORD.. 6-4 (WEIGHT AND MOMENT ALLOWABLES).. 6-7
WEIGHT AND BALANCE DETERMINATION ~ WEIGHT AND BALANCE STATEMENT/
FOR FLIGHT.......... ceeseerrsessesenes 6-4 EQUIPMENT LIST .cciceneenceconensenss 6-17

INTRODUCTION
This section provides procedures for establishing the airplane's basic empty weight, moment and
center of gravity (C.G.). Procedures for determining the weight and balance for flight are included.

This section includes weight and balance information on all items of equipment installed on the airplane as it
was delivered from the factory. Required and optional equipment items are identified as such.

A sample Weight and Balance Record form is included for keeping track of changes to the airplane
which affect weight and balance (such as installation or removal of optional equipment).

AIRPLANE WEIGHING PROCEDURES

It may be necessary to occasionally weigh the airplane to keep the Basic Empty Weight current. All changes
to the airplane affecting weight and balance are the responsibility of the airplane's operator.

Configuration
The airplane must be weighed in the following configuration:

1, 0il
Oil tanks should be full. Total engine oil is 19 pounds at an ARM of 44. 18 inches. A small portion of
this oil is undrainable (4 pounds at an ARM of 48.6 inches). :

2, Fuel
The unusable fuel quantity should be in the fuel tanks. This amounts to 12 pounds at an ARM of
112. 2 inches. Lo

3. Hydraulic Fluids
Check for full hydraulic fluids. Service as required.

4, Wing Flaps
The wing flaps should be retracted.

5. Doors
All doors closed.
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6. Parking Brake

The parking brake should be released.

7. Gust Locks
Any external gust locks should be removed from the control surfaces. The internal control lock must be

installed in order to keep the elevator streamlined.

8. Pilot and Front Passenger Seat Position
Seats should be located per Weight and Balance Statement (Form No. AC 1751) with the seat backs

in a vertical position (see Figure 6-2).
9. Installed Equipment

Installed equipment should be checked against the airplane equipment list and/or superseding forms.
All installed equipment must be in its proper place during weighing.

Fuel Draining
Drain fuel system in accordance with the Airplane Maintenance Manual.

After the airplane fuel tanks have been drained, 12 pouhds (1 Gal. per tank) of fuel must be added for the
weighing.
Leveling
Leveling can be accomplished as follows:
1. Lateral
Lateral leveling is accomplished by placing a spirit level across the lower outside surface of the

fuselage between station 62.50 and 97.60 and deflating the tire or strut on the high side of the airplane
until the bubble in the spirit level is centered.

2. Longitudinal
Longitudinal leveling is accomplished by placing a spirit level on the lower fuselage between
stations 62,50 and 97.60 in a fore and aft position. Inflating or deflating the nose tire or strut

raises or lowers the nose of the airplane as requlred until the bubble of the spirit level is
centered.

Scale Capacity

A scale with a minimum capacity of 1000 pounds is required under each main landing gear wheel. A scale
with at least a 500 pound capacity should be used undexr the nose wheel.

The scales should be properly calibrated and certified.

Scale Location

Weighing should always be accomplished in an enclosed area, free of air currents.

Measuring

Stretch a line between the centers of the main gear (from centerline of left axle to centerline of right axle).
Measure directly fore and aft along the airplane centerline to each side of the nose gear centerline and average
the measurements. This is the distance '"L' used in the Airplane Weight and Balance Statement (Form No.

AC 1751).
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Weighing
1. Note the weights indicated on each scale and record them under the scale reading column of the

Airplane Weight and Balance Statement (Form No. AC 1751).
2. Determine any scale error (if known) and/or tare and record them in the appropriate columns.
3. Scale error and/or tare should be added or subtracted from their respective scale readings to

determine net weights. The net weights are then totaled to arrive at the aircraft's total weight.

Basic Empty Weight and C. G. Calculations

1. Add measurement L (Distance between main gear and nose gear) to 39.00 inches. This distance
determines the arm of the main gears and becomes distance D of the Airplane Weight and Balance ™
Statement (Form No. AC 1751).

NOTE
All measurements are in inches.

2. Formula:

C.G.=D- (FxL)
W

WHERE: F = Nose Gear Net Weight
L = Distance between Main Gear and Nose Gear
D = Distance between Main Gear and Datum (39.0 + L)
W= Total Airplane Weight

3. After the total airplane weight and C. G. have been determined, enter these figures in the airplane
(as weighed) row and under the Weight and C. G. Arm column of the Airplane Weight and Balance
Statement.

4. The total airplane moment is determined by multiplying the total airplane weight by its C.G. arm.

Enter this number in the airplane (as weighed) row under the moment column.

5. The Basic Empty Weight, C. G. and moment are determined from the Airplane as weighed by
addition of the Weight and Moment of any ballast, if required.

WEIGHT AND BALANCE RECORD

At the time of delivery, Rockwell International provides the necessary weight and balance data to compute
individual loadings. All subsequent changes in airplane weight and balance are the responsibility of the
airplane owner and/or operator.

The ballast requirements are determined from the airplane as weighed condition. If ballast is required,

due to factory installed optional equipment, it will be included in the basic empty weight. Any changes in
equipment which are made by the owner should be entered on the Weight and Balance Records of the airplane
and ballast requirements checked to assure that the airplane is still within the C.G. Envelope.
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AIRPLANE MODEL

SERIAL NUMBER

PAGE NUMBER

ITEM NO. WEIGHT CHANGE RUNNING BASIC
DESCRIPTION " EMPTY WEIGHT
DAT OF ADDED (+) REMOVED (-)
wn | our ARTICLE OR MODIFICATION WT. ARM MOMENT|  WT. ARM | MOMENT[ WT. |MOMENT
(Ib.) (In)) /1000 {Ib.) {in.} /1000 {Ib.) /1000
_

WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

To assure acceptable stability, control, performance and adherence to structural-limitations, it is essential
This is the pilot's responsibility

that the aircraft be loaded within the limits defined by the flight envelope.
and should be accomplished prior to each flight.

This section will present information and procedures appropriate to the determination of the aircraft’'s weight
and center of gravity for flight.

The procedure presented will center around a sample loading schedule example (Page 2 of Airplane Weight

and Balance Statement (Form No.AC 1751) composed of a seven-step process.

The steps will be explained

in the same order as they appear on the Airplane Weight and Balance Statement (Form No. AC 1751). For the
Weight and Balance calculations, the flight envelope in this section is defined in terms of weight and moment/

1000.
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Procedure

1. Airplane Basic Empty Weight

Issued:

Determine the airplanes basic empty weight and moment/1000. This information should be
available from the Weight and Balance Records. Enter these numbers in the Item 1 row under
the appropriate columns of the Airplane Weight and Balance Statement (Form No. AC 1751).

Pilot and Front Passenger

Determine the weight of the pilot, then refer to the loading graph (Figure 6-1) to determine
the moment/1000 value. Enter these numbers in the Item 2 row under the appropriate columns
of the Airplane Weight and Balance Statement.

NOTE -

The moment/1000 values for the pilot and front passenger depicted

on the loading graph are based on a nominal front seat location of

99. 0 inches. This location should be representative of most loadings;
however, if it is known that the front seat(s) will be located at some
other position, the moment/1000 can be calculated as follows:

a. Determine the front seat(s) location with
respect to a Fuselage Station. (Front seat
F.S. travels are depicted in Figure 6-2).

b. The moment/1000 value is determined by
multiplying the total weight to be placed on
these seats by the F.S. location of the seat(s)
and then dividing by 1000.

c.  ‘Enter the weight and moment/1000 in the Item 2
row under the appropriate columns of the Airplane
Weight and Balance Statement.

Rear Seat Passengers

Determine the weight of the passengers then refer to the loading graph (Figure 6-1) to determine the
moment/1000 value, using the proper loading lines. Enter the weight and the moment/1000 under
the appropriate columns of the Item 3 row of the Airplane Weight and Balance Statement.

Cargo and/or Baggage

Determine the weight of cargo and/or baggage to be carried, then refer to the loading graph

(Figure 6-1) to determine the moment/1000 value. It must be noted that the loading graph for the
baggage assumes a fixed fuselage station location of 164. 0 inches; however, at times it might be
desirable to carry baggage in different areas of the baggage compartment or the cabin. Should this be
the case, refer to Figure 6-2 to determine the fuselage station location, then calculate the moment/
1000 by using the same procedure explained in Step No. 2. Enter the weights and moment/1000 values
in Row 4 under the appropriate columns of the Airplane Weight and Balance Statement.

Zero Fuel Weight

Add the columns of Rows 1-4 of the Airplane Weight and Balance Statement. These subtotals become
the zero fuel weight and moment. Refer to the flight envelope (Figure 6-3) to determine that these
weight and moment limitations have not been exceeded. Any weight carried above the maximum zero
fuel weight must be in the form of fuel. Should your calculations at this point-.show that you have
exceeded the zero fuel weight limitations, the load must be redistributed or removed to stay within
the maximum limits. Passengers and baggage can be added as long as their combined weights and
moments do not exceed the zero fuel weight limits.

Remember: Zero Fuel Weight = Aircraft Basic Empty Weight + Pilot, Passengers, and Baggage.
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6. Fuel Load
Determine the fuel requirements for flight in pounds (assume 6. 0 Lbs/Gal for aviation type fuel),

then refer to the loading graph to determine the moment/1000 value. Enter these values under the
appropriate columns of the Item Number 6 row of the Weight and Balance Statement.

NOTE

The maximum gross weight will dictate the amount of fuel that can be carried.

7. Takeoff Weight

Total (the columns of) Items 5 and 6 of the Airplane Weight and Balance Statement to get takeoff weight
and moment/1000. Check to assure that the gross weight and the moment/1000 values are contained
within the flight envelope (See Figure 6-3).

TAKEOFFS WITH THE WEIGHT AND/OR MOMENT/1000 OUTSIDE
THE FLIGHT OR ZERO FUEL ENVELOPES ARE PROHIBITED.

LOADING GRAPH

425 —— : T

400F-

350

300

250

200 =

ITEM WEIGHT ~ LBS

150 F

100 £

20 25 30 55

MOMENT/1000 ~ IN-LBS

Figure 6-1. Loading Graph
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CABIN STATION DIAGRAM
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*FRONT SEAT TRAVELS
MAXIMUM FORWARD TRAVEL - F.S. 90.0
MAXIMUM AFT TRAVEL - F.S. 102.0

BAGGAGE COMPARTMENT WEIGHT LIMITS
MAXIMUM ALLOWABLE WEIGHT IN
BAGGAGE COMPARTMENT - 200 LBS

N

] =) ]
w Q =2
= 3 = g
. <—| - 128 L2 /57.;
[ (S TH "”(58 /c'_v- [G]
E =4 - L F© g
o w . cw . /(D<‘— [U]
« s a <RhA af 5]
o > E o w 2w <s - <
c Q& c /m L m
'_._.I ] a Q/

17 T /U =
4 (TN
Z L / }<
FUSELAGE STATION 625 80.0 123.0 148.0 164.0 178.0

REAR DOOR POST->{

>
1;4

X16 17

Figure 6-2. Cabin Station Diagram

AIRCRAFT OPERATIONAL LIMITATIONS - See Figure 6-3.

WEIGHT AND BALANCE STATEMENT - To be inserted by Quality Control for each individual airplane.
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AIRPLANE OPERATIONAL LIMITATIONS
WEIGHT AND MOMENT ALLOWABLES '

3400
3200
@ 3000 gEaRsss
& B s
S 2800 e
A < -
E “L(R\O P,
Z 2600 %
[
Ry
5 .
= 2400 :
5 2
3 :
A 2200
2000

200 220 240 260 280 300 320 340 360
LOADED AIRPLANE MOMENT /1000 INCH LBS

NOTES: 1. OPERATION OUTSIDE MINIMUM AND. MAXIMUM
VALUES IS PROHIBITED.
2, GEAR RETRACTION MOMENT ACCOUNTED FOR.

- Figure 6-3. Airplane Operational Limitaﬁéns
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TEJAS| |AVIONICS, INC.

PREVIOUS WEIGHT/BALANCE

R 2-10-89
oxcfmmme— ENPTY WEIGHT | 2055.39
cc.. 101.87
" USEFUL LOAD 1204. 61
EVISED WEIGHT ANO BALANCE OATA
IRCRAFT TYPE_1144 - - DATE 3-19-90
ERIAL NUMBER 14506 . N NUMBER 5893N
NOMENCLATURE S/N "WEIGHT " ARM MOMENT
Installed;
KLN 88 A 1779 6.2 . 73.00 452.60
A 83 antenna - 0.5 153.00 76.50
:)
] - ‘ -
IEW EMPTY WEIGHT 2062.09 . . C.G. 103.77 ' MOMENT 213975.59
1197.91 . : GNOSS WEIGHT 3260.00

ISEFUL LOAD

MIINICIPAL AIRPORT / 205 CORSAIR DRIVE / GEORGETOWN, TEXAS 78628 / (512) 863-9506



TEJAS[ |AVIONICS, INC.

PREVIOUS WEIGIHT/BALANCE

2-10~-89
EMPTY WEIGHT___ 2055.39
- MOMENT 209373.09
| c.c 101.87
- ' 1204. 61
USEFUL LOAD
EVISED WEIGHT ANO BALANCE DATA - ,
IRCRAFT TYPE 114A ', . OATE 3~19-99
ERIAL NUMBER 14506 C ' . N NUMBER 5893N
NOMENCLATURE S/N ' "WEIGHT ARM MOMENT
Installed;
KIN 88 . 1779 6.2 . 73.00 452.60
’A 83 antenna - . . 0.5 15'3.'0.0 76.50
v ¥
] E ‘ . -
IEW EMPTY WEIGHT 2062.09 . . C.G. 103.77 ' MDMENT 213975.59
1197.91 - | GNOSS WEIGHT 3260.00

JSEFUL LOAD

~ MUNICIPAL AIRPORT / 205 CORSAIR DRIVE / GEORGETOWN, TEXAS 78628 / (512) 863-95066



- TEJAS[ |AVIONICS, INC.

T ,
PREVIOUS WEIGHT/BALANCE
2-10-89
EMPTY WEIGHT__ 2055. 39
MOMENT . 209373.09
C.G.. 101.87
USEFUL LOAD 1204.61
EVISED WEIGHT ANO BALANCE DATA
IACAAFT TYPE 1144 , - DATE 3-19-90
EAIAL NUMBER 14506 L : . N NUMBER 5893N
NOMENCLATURE S/N WEIGHT L ARM MOMENT
Installed;
KLN 88° . . 1779 6.2 . 73.00 452.60
A 83 antenna - 0.5 153,00 76.50
1 - ‘ M
IEW EMPTY WEIGHT 2062.09 .. C.G. 103.77 3 MOMENT 213975.59
1197.91 - | GMNOSS WEIGHT 3260.00

ISEFUL LOAD

MUNICIPAL AIRPORT / 205 CORSAIR DRIVE / GEORGETOWN, TEXAS 78628 / (512) 863-9566






; c‘ Form Approved
MB No. 2120-0020
U: oy MAJOR REPAIR AND ALTERATION © c:: FAA Uss O
porimen . . or se Only .
of Transportation (Airframe, Powerplant, Propeller, or Appliance) Office Identification
Federal Aviation
Administration )
INSTRUCTIONS: Print or type all entries. See FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 (or subsequentrevision thereof) for instructions
and disposition of this form. This reportisrequired by law (49 U.S.C. 1421). Failure to report can result in a civil penalty not to exceed $1,000
for each such violation (Section 901 Federal Aviation Act of 1958).
Make Model
1. Aircraft Rockwell International 1144
. Aircra
Serial No. Nationality and Registration Mark
14506 N5893N
Name (As shown on registration certificate) Address (As shown on registration certificate)
Targa IIIC - +U. Box 8].7
2. Owner ) Austin TX 78711
3. For FAA Use Only
4. Unit Identification 5. Type
Unit Make Model Serial No. Repair Alteration
AIRFRAME e (As described in Item 1 above) et X
POWERPLANT
PROPELLER
Type
APPLIANCE
Manufacturer

6. Conformity Statement

A. Agency’s Name and Address

B. Kind of Agency

C. Certificate No.

Tejas Avionics Inc.
205 Corsair Drive
Georgetown TX 78628

U.S. Certificated Mechanic

Foreign Certificated Mechanic

X

Certificated Repair Station

CRS 210-65

Manufacturer

D. Icertify that the repair and/oralteration made to the unit(s) identified in item 4 above and described on the reverse or attachments hereto
have been made in accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations and that the information
furnished herein is true and correct to the best of my knowledge.

Date

04-01-90

Signature of Authoriz<d’mdividua| j ] i
(e
Mg /

o 3/) g .
s ol _ S.R.Diver

7. Approval for Return To Service

Pursuant to the authority given persons specified below, the

§it identified in item 4 was inspected in the manner prescribed by the

O REJECTED

Other (Specify)

Administrator of the Federal Aviation Administration and is APPROVED
FAA Flt. Standards . -
Inspector Manufacturer _ Inspection Authorization
BY
FAA Designee X Repair Station Person Approved by Transport ~|--

Canada Airworthiness Group

04-01-90

Date of Approval or Rejection

Certificate or
Designation No.

CRS 210-65

Signature of Authorized Individual ;
>

FAA Form 337 (15.rs:

¢ Dl i f477==" S.R.Diver
< .



NOTICE

Weight and balance or operating limitation changes shall be entered in the appropriate aircraft record..An a/terat{'on mustbe
compatible with all previous alterations to assure continued.conformity with the applicable airworthiness requirements.

8. Description of Work Accomplished
(If more space is required, attach additional sheets. Identify with aircraft nationality and registration mark and date work completed.)

Installed KLN 88 Loran and antenna.

All component & system installation of the equipment listed was accomplished in
accordance with AC 43.13-2A, chapters 1 & 2.

Electrcial load, circuit protection and wire installation were accomplished in
accordance with AC 43.13-1A, chapter 11, sections 2, 3, 4, 5 & 6.

Installation of the King Loran was completed in accordance with manufacturer's
instructions

Antenna was installed in accordance with manufacturer's instructions and AC
43,13-2A, chapter 3. '

Aircraft equipmént list & weight/balance were revised & recorded in aircraft
records.

A functional test of all the equipment listed has been performed in accordance
with FAR 23.1301 and checked in accordance with FAR 23.1431 for operating
satisfactorily and did not adversely affect any other components in the aircraft.
Aircraft was placarded 'LORAN NOT APPROVED FOR IFR'

END

[ Additional Sheets-Are Attached




TEJAS| |AVIONICS, ' C.

REVISED WEIGHT AND BALANCE DATA - DATE 2-10-89

114A .
AIRCRAFT TYPE Rockwell Internations] NUMBER  N5893N

SERIAL NUMBER 14506

NOMENCLATURE WEIGHT ARM l MOMENT
Removed :
Tnd. 350 s/n7291 1.0 75.0 75.00
Tnstalled:
!
KMI112__ s/n33201 .3 241.0 72.30
KCI02 _ s/n29119 ‘ 4,8 194,5 933.60
KASIB  s/nll405 2 79.5 15.90
KAS7 s/n5236 A 75.5 30,20
KI5254  s/n33804 4.0 73.0 292.00
GLS350  s/n5349 ) 2.0 193.0 386,00
CI503 .15 153.0 . .22.95
S.B.-114-23A 1.439 204,17 322,58
;w'EMPTY WEIGHT 2055.39 C.G. 101.87 MOMENTS  200.373.00

USEFUL LOAD 7 1204.61 GROSS WEIGHT 3260

MUNICIPAL AIRPGRT / 205 CORSAIR DRIVE / GEORGETOWN, TEXAS 78628 / (512) 863-9566

F.A.A. APPROVED REPAIR STATION 210-65






U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

MAJOR REPAIR AND ALTERATION
(Airframe, Powerplant, Propeller, or Appliance)

Form Approved
Budget Bureau No. 04-R060, 1

FOR FAA USE ONLY

OFFICE IDENTIFICATION

INSTRUCTIONS: Print or type all entries. See FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 (or subsequent revision thereof)

for instructions and disposition of this form.

MAKE MODEL
Rockwell International 114A
1. AIRCRAFT SERIAL NO. 14506 NATIONALITY AND REGISTRATION MARK
N5893N
” OWNER NAME (As shown on registration certificate) ADDRE?.((Sf s’ﬁg;{ oiégi ation certificate)
) Targa Inc. . Austin TX 78711
3. FOR FAA USE ONLY
4. UNIT IDENTIFICATION 5. TYPE
UNIT MAKE MODEL SERIAL NO. umiu ALTER-
ATION
AIRFRAME GOPO00000000000000004 (As described in item 1 cbove) 00eeereresevsessssesse X
. | POWERPLANT
PROPELLER
TYPE
APPLIANCE MANUFACTURER

6. CONFORMITY STATEMENT

A. AGENCY'S NAME AND ADDRESS

B. KIND OF AGENCY

C. CERTIFICATE NO.

Tejas Avionics Inc.
205 Corsair Drive
Georgetown TX 78628

U.S. CERTIFICATED MECHANIC

FOREIGN CERTIFICATED MECHANIC

X |[CERTIFICATED REPAIR STATION

- 'CRS 210-65

MANUFACTURER

D. I certify that the repair and/or alteration made to the unit(s) identified in item 4 above and described on the reverse or
attachments hereto have been made in accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations
and that the information furnished herein is true and correct to the best of my knowledge.

DATE
2-10-89

SIGNATURE OF A

Py /.

%D INDIVIDUAL

7. APPROVAL FOR RETURN=TG SERVICE

Pursuant to the authority given persons specified below, the unit identified in item 4 was inspected-ifi-the manner prescribed by

the Administrator of the Federal Aviation Administration and is

[X] APPROVED [JREJEC

PAA PLY, STANDARDS

MANUFACTURER INSPECTION AUTHORIZATION
INSPECTOR v v
8Y . CANADIAN DEPARTMENT
PAA DESIONEE X REPAIR STATION OF TRANSPORT INSPECTOR

OF AIRCRAFT

OTHER (Specify)

DATE OF APPROVAL OR
REJECTION
2-10-89

CERTIFICATE OR
DESIGNATION NO.

CRS 210-65

SIGNATURE OF AUTHQ

T ———
K.bF.Diver

FAA Form 337 (7-¢7)

(8320)
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Vionics s | ecialiSts OF TUCSON

) 6724 South Plumer ¢ Tucson, Arizona * 85706 e« (602) 746-1481 < FAA# 409-54
WEIGHT AND BALANCE CALCULATION

Date 3-1¥- 1 w.0. 8 oY

A/C typeRotkweLyL Model HUN ID# N SFI3IN S/N 14506

PREVIQUS DATA

cic.2wl, oMl 4O g 101-S2 Mo, 20124 S Useful Load 1,184

ITEMS ADDED (+) /REMOVED ()

MirG _Description WT. Arm Moment
) -
SDI  CFSio0b PAnEL LWMIT - Yo  79.30 104.62
' o]
54.50 i7.69

SPL  20iB Fuet TRANSDUCER, - 90

DRY New ZWR0UY3.l New ¢ /0/.50 New Moment 207373-56

 Gross WT. 3260 = Useful Load 1182.3 :
) Prepared b;ﬂ)@mﬂ_‘_

cert. s DOYHGPS







AIRPLANE WEIGHT AND BALANCE STATEMENT
14506

MODEL 114 A SERIAL NUMBER
AIRPLANE AS WEIGHED CONDITION
DATUM FUEL = UNUSABLE
F.S.0.0 Ol =FULL
AIRPLANE MUST BE LEVEL WHEN WEIGHED
) SCALE READINGS
REACTION WEIGHT | TARE NET
LEVELING I
) ———
!—‘_‘—_——N L& Nose Wheel 482 . 0 482 .
f=-39. 0——=—L=( 80.91 ) L. Main Wheel 809. -1.34 809.
R. Main Wheel 788. -1.34 786.66
Total Weight |W | 2,079. -2.68 2,076.32
ATRPLANE AS WEIGHED C,G.
D = 39.0+ L
C.G. -p- (FxL) c.G. = 119.91 _( 482, )y ( 80.91 )= 101.12
w ' ( 2,076, ).
AIRPLANE WEIGHT AND CENTER OF GRAVITY CALCULATIONS
ITEM WEIGHT ARM MOMENT
Airplane AS WEIGHED 2 - 22 -79 PER 2,076. 101.12 209,925.
W.R.0. P-9506 ,REV. 5~
Basic Empty Weight 2,076. 101.12 209,925.
~Drainable Oil
-Undrainable Oil -15.0 43.0 - 645,
-Unusable Fuel - 4.0 48.6 - 194,
-Hydraulic Fluid -12.0 112.2 -1,346.
- 3.6 137.5 - 495,
Dry Empty Weight (Equipped) 2.041.40 101.52 207.245.
4 Supeweentd 3-\9-%1 _
USEFUL LOAD =3260- 2.076. =_1.184, LBS  AviowWie SPeCimiasrs Of 1oehohd

NOTE: It is the responsibility of the airplane owner and the pilot to ensure that the airplane is loaded properly.
The basic empty weight, basic empty weight C.G. and useful load are noted on this page for this airplane as

delivered from the factory. If the airplane has been altered, refer to the latest approved Repair and Alteration
Form (FAA-337) and or Airframe Log Book for Revisions to this Report. 3, ¢ .

Form AC 1751 (10-76)

ey

Page 1






AIRPLANE WEIGHT AND BALANCE STATEMENT

MODEL 114 A SERIAL NUMBER 14506
AIRPLANE WEIGHT AND MOMENT TABLES
LOADING CALCULATION TABLES
(TO BE USED WITH BASIC EMPTY WEIGHT)
BAGGAGE (D=164.0)|| USABLE FUEL (D=108.6)
WGT. | MOM/1000|| GAL. | WGT. |MOM/1000
- IE 20 3 5 30 3
— E @ 40 7 10 60 7
60 10 15 90 10
DATUM 4 I 1l 80 13 20 120 13
0.0 99" 136" 164" 100 16 25 150 16
120 20 30 180 20
SEATING PLAN 140 23 35 210 23
160 26 40 240 26
PASSENGER LOADING 180 30 45 270 29
200 33 48 288 31
Seat No. Wgt. Mom /1000 50 300 3
PILOT 170 17 55 330 36
1 170 17 60 360 39
2 170 23 65 390 42
3 170 23 68 408 44
LOADING SCHEDULE (EXAMPLE)
ITEM WGT MOM/1000
1.| BASIC EMPTY WEIGHT 2.,076. 210.
2.| PILoT 170 17
1 170 17
3.| PASSENGERS - — | 2 170 23
. 3 170 23
4.| BAGGAGE 96. 16.
5.| ZERO FUEL WT (NOT TO EXCEED 2852 L.BS) 2,852. 306.
6.| FUEL 408. 44
7.| LOADED ACFT. WGT. 3.260. 350. -
,
Weights Engineer W 29279
Form AC 1751 (10-76) v Page 2






AIRPLANE WEIGHT AND BALANCE STATEMENT

MODEL 1147 SERIAL NUMBER 14506
LIST OF REQUIRED EQUIPMENT
INCLUDED IN BASIC EMPTY WEIGHT
(In Addition to Basic Required Equipment, Type Data Sheet A1250)
X (ITEMS INSTALLED AT TIME OF FACTORY CERTIFICATION)
X ITEM WT(LBS)| H-A X ITEM WT(LBS) | H-ARM
PROPELLERS & ACCESSORIES 203.Nose Wheel
(X) a. Cleveland 40-77 2.6 39.0
1. Propeller Assembly
(X) a. Hartzell HC-C2YR- N
1BF /F8467-TR 74.5 | 15.0 204.Nose Wheel Tire
B3034C405/90DFA-13 (xX) a. Type IH, 5.00-5, _
6 Ply 5.5 | 39.0
2. Governor .
x) a. Edo-Aire 34-828-014-16 2.8 24.6
205. Brake Assembly
(X) Cleveland 30-52H 2) 5.4 122, 0
3. Spinner 5.5
(X) a. Globe 46390B-9P > 12.0
46390-501 ELECTRICAL EQUIPMENT
ENGINE ACCESSORIES 301. Regulator
(xX) a. Lamar B-00331-1 .3 74.0
101, Starter
xX) ‘a. Prestolite MZ-4218 18.0 24,0 _
302, Battery
(X) a. Rebat R35 29.6 186.0
102. 0il Cooler
x) a. Harrison 8534108 2.6 59.3
303. Landing Light
a. General Electric
103, Auxiliary Elec. Fuel Pump (xX) 4509 0.5 26.0
X) a. Weldon A8120-C 2.6 59.8
304. Hydraulic Power Pack
104. Alternator, a. Prestolite HYC
(xX) a. Prestolite ALX-8421 13.0 25.0 5001 8.5 180.0
(X) b. 795000-1 8.5 180.0
105. Oil Filter
(xX) a. Champion INTERIOR EQUIPMENT
or CH48103/CH
_— 48922 Converter 1.2 55.0 | [(X)| 40l.a. Flight Manual
(X) b. A.C. 6439153 2.1 55.0 Dated 1/19/79
LANDING GEAR & BRAKES MISCELLANEOUS
201. Main Wheel (X)| 501.Heated Pitot Tube
(X) a. Cleveland 40-75H (2)| 12.8 122.0 a. Rockwell 48611 .4 122.6
_ . FIFIRg &XTagy s, ?%0
202, Main Wheel Tires S
(X) a. Type HI, 7.00-6, -
6 Ply (2)] 20.00 | 122.0
Form AC 1751 (10-176) Page 3






AIRPLANE WEIGHT AND BALANCE STATEMENT

MODEL 114 A SERIAL NUMBER 14506
OPTIONAL EQUIPMENT LIST
(INCLUDED IN BASIC EMPTY WEIGHT)
ONLY EQUIPMENT LISTED ABOVE MARKED LINE IS INCLUDED
IN BASIC EMPTY WEIGHT WHEN LEAVING FACTORY
ITEM WT (LBS) | H-ARM H-MOM
AVIONICS: 48784-1401 _
1. Antenna Inst'l. Transponder 48777-635 .25 92.0 23.00
2. Antenna Inst'l. ADF Loop 48777-633 2.50 161.0 | 402.50
3. DME Inst'1l. DME-451 873059-1083 5.34 198.0 [1,057.32
4. Antenna Inst'Tl. 48777-667 .48 194.0 93.12
5. Circuit Breaker Instl. 835028-561 .87 79.0 68.73
6. Wiring Diagram - Collins Radio” 835000-637 2.98 135.0 | 402.30
7. G.S. Receiver Inst'l. GLS-350 830737-553 1.85 195.0 | 360.75
8. Instrument Panel for Following: 835004

2 - VHF-251 7.54 74.3 | 560.22
2 - VIR-351 6.46 74.8 | 483.21
1 - IND-351 1.13 78.6 88.82
1 - IND-350 1.05 78.2 82.11
1 - AMR-350 1.66 78.3 | 129.98
1 - TDR-950 2.03 77.1 | 156.51
1 - ADF-650 2.12 76.3 | 161.76
1 - IND-650 .84 78.6 66.02
1 - IND-450 .60 77.8 46.68

NOTE: THE ABOVE LISTING IS A MODIFICATION TO THE

STANDARD AVIONICS PACKAGE.
2-22-77

Form AC 1751 (10-76) Page 4







-COMMANDER AIRCRAFT COMPANY
7200 N.W. 63RD - HANGAR 8
BETHANY, OKLAHOMA 73008

WEIGHT AND BALANCE

PREPARED BY: /% /ﬁ/ —

S

FOR COMMANDER.AIRCRAFT COMPANY REPAIR STATION#CMKR305K

CACSERVE. 010

DATE: __2-5-91 |  w.o.4 M0332

AIRCRAFT:_ 114A ' SERIAL #: 14506

REG: # N5893N HOURs: 1053.24

THIS FORM SUPERSEDES WEIGHT AND BALANCE DATED: 21089

ITEM WEIGHT ARM MOMENT

PREVIOUS WEIGHT AND BAIANCE 2062.09| 103.77 | 213975.59
SB-114-21C PART V BOTH WINGS 5.4 | 123.0 664 .2
NEW EMPTY WEIGHT: 2067.49" 214639.79
NEW _EMPTY WEIGHT C.G.: 103.81
MAX GROSS WEIGHT: 3260
USEFUL LOAD: _ ) 1192.51

st e kM Sl LS L LA R AR AN SR AAT R






APR-27T—-24 WEI.  9:15 TEJAS @GEROCENTER ' =

[ T
t

H

TEJAS AERQCENTER ‘P§@ﬁ 1
pireratt Weight/Balance Summary /e /1994
CRS# BW2R7I1K

tireraft IO REASIEN Total Time:
YRR ¢ Mol la Hobbs Time:
wexrial Nmbe s ponds Tach Time:

e Nele)
oG

Peserieticn o Rate Ce_Weight . ._ALn L, Bonenk

Frevious faLiy Figures 2/10/1989 = 205%.39 101,687 “O9uaa. 57
I1tams. Rempiod

Itams Irgt )il

"4/01/1990 } 6.20 73.00 459,60

&‘.’; )

KAB3 ANT. 5 4/01/1990 § .50 153.00 ee
Foooew oL L

New Empty 1 as ‘ 2062 .09 1OL.60 oall. 67

HEMALY.S | )
op Empty Koyt 2062.09 lbs |
e . 101.80 inches
o Ugeful Lo s 1197.91 lbs

INSPECTOR

nstallations and Removals listed TEJAS AERDCENTER

bove have Lbaan performed in TEJAS AVIONICS INC.
ceordance wiin manufactuer’s 205 CORSAIR DRIVE
recificatinng wd 1s approved for GEDRGETOWN, TX 78628
sturn to scovicen, ‘ 512-863-9566
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ROCKWELL SECTION VII
COMMANDER OPERATING HANDBOOK AIRPLANE AND SYSTEMS
114A DESCRIPTIONS
SECTION VI
AIRPLANE AND SYSTEMS DESCRIPTIONS
TABLE OF CONTENTS -
Page Page
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Fuselage ...ccivevenvnrreeaeransanecannens 7-2 Fuel Injection System +.vveeveeerrennnnens 7-13
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Stall Warning Systent .....cceeivenneenns 7-9 Gear Down Ground Contact (Squat)

ENGINE ...iiieitneennroctanneacsnsssnonns 7-9 Switch ..iieiiiiiiiiiiiitiiiianenees 7-17
Engine Controls ......c.oveveenvennenans. 7-9 Emergency Gear Extension Valve ...... 7-17
Engine Instruments .........co0iieieiien 7-10 Brake System ......voeiveireieeennsenens 7-21

Tachometer ....oviiiiirrenanninannnss 7-10 Hydraulic Brake System ............... 7-21
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Cylinder Head Temperature ............ 7-11 Overvolt Relay ... covvveiniiiivninnncnens 7-23
Exhaust Gas Temperature (EGT) Gage ... 7-11 Circuit Breakers .....c.eesecesecnnneens 7-23
Proper Operation and Care of Engine ...... 7-11 Alternator ....... P T T e secsesansenaenn 7-23
Break-in ......iiiiiiiiiieiienananees 7-11 External POWEr «.eivvieeieecinanssnnssnsne 7-24
On Going .vevvvenn.. et eerataareer e 7-11 Lighting Systems  ........coiviiiiiinn.. 7-25
Engine Lubrication ..........c.oveiinnann 7-12 Exterior Lighting ..........coiveennn. 7-25
Engine Oil Screens . ... ..ovveieninienn 7-12 Interior Lighting .......cciiiiineenns 7-25
QOil Pressure Gage «v.veeeeerenaenannas 7-12 ENVIRONMENTAL SYSTEM ....cocvveeeaens 7-26
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SECTION VII PILOT'S ROCKWELL

AIRPLANE AND SYSTEMS OPERATING HANDBOOK COMMANDER
DESCRIPTIONS 114A
GENERAL

The Model 114A is a four-place, low-wing, all-metal, retractable gear airplane powered by a six cylinder,
normally aspirated Lycoming engine that is equipped with a McCauley, all metal constant-speed three-blade
propeller. Access to the cabin is through two lockable cabin doors, one in each side of the airplane. The
cabin interior is divided into four seating areas by a center console whlch houses engine and propeller controls,
elevator trim control wheel and passenger convenience items.

Standard overhead console equipment includes separately adjustable ventilation outlets, and four reading lights.
All primary and supporting flight instruments are located on the left side of the main panel; engine and fuel sys-
tem indicators are located in the left instrument subpanel. Avionics packages, ventilation controls and electri-
cal system circuit breakers are grouped on the right side of the main instrument and sub panels.

The airplane is equipped with a retractable tricycle landing gear system, and incorporates a steerable nose
wheel and toe-operated hydraulic disc brakes.

AIRFRAME

FUSELAGE

The fuselage consists of the nose section, center section and aft section. The nose section, extending from
fuselage station 22.00 to 62.50, houses the power plant and retractable nose landing gear. Nose landing gear
doors, which open and close as the gear is extended or retracted, form an aerodynamically smooth nose section
during flight. The nose section is joined to the center fuselage section at fuselage station 62.50, which is also
the location of the engine firewall. The center fuselage, which contains the main cabin area and baggage com-
partment, extends from fuselage station 62.50 to 178.00 where it is joined to the aft fuselage section. The cen-
ter fuselage section houses the seats for pilot and three passengers, and has two doors that afford access to

the airplane from either side. The pilots area is equipped with a wide-vision windshield and large door windows.
The aft fuselage section, extending from fuselage station 178.00 to 263.00, is permanently secured to the center
fuselage section and provides structural attachment points for the empennage flight surfaces and controls. This
section houses the battery, hydraulic power pack unit and various control surface cables. Aluminum flooring
supported by longitudinal beams and bulkheads extends from the firewall aft through the baggage compartment.
The center wing structure is attached to the fuselage so that a part of the wing torque is absorbed by the fuse-
lage structure. The aft tail cone is capped by a fiberglass stinger containing mounts for a tail navigation light
and lens assembly, and a tail tie-down ring mounted in the vertical fin portion of the cap.

CABIN DOORS

The airplane is equipped with two all-metal cabin doors. Each door has three latch points. The center

and lower latches are bayonet-type pins which extend into receptacles in the door frame in the latched position.
These pins are extended and retracted by a lever operated, over-center, cam type mechanism. The upper
latch is a cam-actuated over-center latch, and the latch handle must be rotated aft to engage the latch.

Exterior door handles are recessed and must be lifted out and rotated up to retract the bayonet-type pins.
When opening the door, unlatch the upper latch before releasing the lower latches; when closing the door,

engage the lower pins first, before engaging the upper latch.

To close the doors from the inside, pull door closed using built in armrest, hold door in closed position, and
rotate black lever arm forward and down to engage the pins. It is not necessary to slam the door. With lower
pins engaged, rotate the upper latch handle to the CLOSE position.

A sliding metal pin, located at the aft end of the armrest on the right door, may be used to'15ck the door from
the inside. Sliding the metal pin aft with the door closed and latched, mechanically locks both the inner and
outer door handles in the closed position. The pin must be in the forward position for the door to be opened.
Recommend the pin be left in the forward (unlocked) position during all ground operation and during takeoff and

landing.

To open the doors from the inside, rotate upper latch handle to the OPEN position and rotate the black lever up.
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A locking mechanism, controlled by a spring-loaded plunger type pin, prevents moving the exterior door handle,
or the interior lever, to the latched position when the door is open. The plunger releases the locking mechanism
when the door is closed.

A key operated lock is located in the pilot's entrance door. The right entrance door must be locked from the
inside using the sliding pin.

SEATS

Pilot and passenger seats are bucket type with individually adjustable backrests. The recliner ¢ontrol handle
is located on the lower, aft, outboard corner of each seat. To reposition backrests, lift handle and simultan-
eously move backrest to desired position, then release handle. In addition to the adjustable backrests, the pilot
and front passenger seats are adjustable fore and aft. The seats rise slightly when moved forward. To reposi-
tion seats, lift handle located in the center of and just below each seat, move seat to desired position, and-re-
lease handle. When repositioning seats and/or backrests always check to ascertain that locking mechanisms
have properly engaged after adjustments have been completed. The seat backs for the front seats must be in
upright position during takeoff and landing.

SEAT BELTS AND SHOULDER HARNESSES

Lap belts incorporate quick release metal to metal buckles and length adjustments on both inboard and outboard
halves of belt. Belts should be adjusted to position buckle over inboard hip of wearer (see Figure 7-1). Lap
belts may be released by lifting upper half of buckle.

SHOULDER HARNESS

INBOARD HALF
OF SEAT BELT

Figure 7-1. Shoulder Harness Secured

Inertia reel-type shoulder harnesses are installed on the pilot's and front passenger seats (installation for rear
seats is optional). The inertia restraint system provides pilot and passenger mobility without undue restriction
or constant adjustment of the harnesses. After the harness strap is extended from the seat back and secured to
the seatbelt, the inertia reel will permit free movement so long as a sudden forward movement is not attempted..
Sudden forward movement will automatically lock the inertia reel and shoulder harness to provide restraint. To
check the inertia reel locking device, give the shoulder harness a quick jerk. Relaxing forward pressure will
unlock the inertia reel.
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To secure the shoulder harness, refer to Figure 7-1, fasten the seat belt first. Extend the harness strap over
the shoulder and lengthen sufficiently to allow the harness end to reach the seat belt. Secure by snapping the
harness end plate over the metal stud located on the slotted half of the seat belt. To release the harness assem-
bly quickly, simply unlatch the seat belt and allow the inertia reel to retain the harness and seat belt portion

against the seat back.

BAGGAGE DOOR

The baggage door is of all-metal construction, and is located aft of the wing on the left side of the airplane.
The door is equipped with a spring-loaded latch assembly, plus a keyed rotary-type lock. The Key can be
removed in either the locked or unlocked position. _

NOTE -

If the baggage door is to remain open for an extended period of time,
the baggage door light circuit breaker should be pulled to prevent de-
pleting the battery.

BAGGAGE COMPARTMENT

The baggage compartment is located in the aft portion of the cabin area. Access is through the baggage door

on the left side of the airplane, or through the cabin area behind the rear passenger seats. Volume of the bagg-
age compartment is twenty two (22) cubic feet and maximum allowable baggage weight is two hundred (200)
pounds. When loading the airplane, refer to the Weight and Balance section of the Pilots Operating Handbook

to assure that airplane loading meets all requirements and restrictions. All loads should be securely fastened
using the cargo net and the tie-down rings (4) located in the corners of the baggage compartment, to prevent

movement during airplane operations.

Passengers should not be allowed to ride in the baggage compartment
under any circumstances.

Do not carry hazardous material.

WING

Each wing is of all-metal stressed-skin construction incorporating spars, formed ribs and an integral fuel
tank contained in a three-rib section, forward of the main spar. The main spar of each wing is joined together
at the center of the fuselage with spar cap splices. The wing is installed in the lower center fuselage section.
It is secured to the fuselage load-bearing frames and fittings by bolts and nuts at stations 85.00, 123.00 and
forward of station 148.00. Access plates located at various points on the lower skin of the wing provide access
for inspection and repair of the fuel system and the flight control cabling. Landing gear fitting/retraction me-
chanisms are installed in the basic wing structure to provide attach points for the main landing gear. An open-
ing in the inboard leading edge of each wing serves as a ram air intake for the lower cabin ventilation system.
An electrically operated wing flap is installed between the fuselage and aileron on each wing. The flaps are
attached to the aft wing spar by hinge assemblies. Metal ailerons, extending outboard from the flaps to wing
station 189.00, are attached to the aft wing spar by hinge assemblies.

EMPENNAGE
The empennage consists of the vertical and horizontal stabilizers. The vertical fin assembly is made of two

separate components; an upper assembly which is mated at the horizontal stabilizer, and a lower stub assembly
which is integral with the aft tailcone structure. A rudder control surface is attached to the vertical stabilizer
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at two hinge points. A fiberglass fin cap contains provisions for mounting the VHF navigation antenna and the
flashing beacon. A ram air intake, recessed into the leading edge of the vertical stabilizer, provides air for
in-flight cabin ventilation. The horizontal stabilizer, consisting of a fixed stabilizer and movable elevator
surface, is attached to the lower vertical stabilizer stub assembly. The horizontal and vertical stabilizers
utilize stressed and beaded skin construction to provide maximum strength with minimum structural components.
The horizontal tail is of single unit construction with a fixed forward surface and a hinged elevator control sur-
face. The elevator provides mounting attachment for a fiberglass tip-fairing at each outboard end for stream-
lined appearance. .

FLIGHT CONTROLS

CONTROL LOCK -

A control lock is provided for the pilot's control column which locks the aileron and elevator surfaces. The
control lock pin and flag assembly should be inserted through the instrument panel control column mount and
the control column, after holes have been aligned. When properly installed, the flag on the control lock will
cover the starter switch. The control lock should be removed before the key is inserted in the starter switch,
and no attempt should be made to defeat the purpose of the flag.

FLAP CONTROL SYSTEM

Wing flap position is controlled by a three-position switch labeled WING FLAPS mounted directly to the right of
the accessory electrical switches. Flap position is displayed on an electrical indicator mounted above and to
the right of the flap switch. Power from the electric motor is transmitted to the flaps through a jackscrew
connected to a torque tube, and from the torque tube to the flaps with push-pull rods. To extend the wing flaps,
the wing flap switch must be depressed and held DOWN until the desired degree of extension is reached. After
the desired flap extension is obtained, releasing the switch allows it to return to the center OFF position. When
flap retraction is necessary, place the switch UP. The switch will remain in the UP position without manual
assistance due to an over-center design within the switch. With the flaps extended in flight, placing the flap
switch UP will retract the flaps in approximately 6 seconds. Gradual flap retraction can be accomplished by
intermittent operation of the flap switch to UP. Normal full flap extension in flight will require approximately
9 seconds. After the flaps reach maximum extension or retraction, limit switches will automatically shut off
the flap motor; however, when the flaps reach the fully retracted position, the wing flap switch should be re-
turned to the center-off position. An additional limit switch is installed on the flap motor drive to activate the
gear warning system when flaps are extended 25 degrees or more with the landing gear retracted. No appreci-
able change in elevator trim is required over the full flap extension range, however, minor changes in trim
may be required depending on airspeed and airplane loading. Normally there will be a slight nose down trim
change.

AILERON CONTROL SYSTEM

The aileron control wheels are mechanically interconnected through a series of control chains, sprockets and
cables. Control cables extend aft from the control column passing under the floor-structure and through idler
pulleys to a bracket assembly. The cables are then routed through the bracket assembly and out through the
wing to the aileron bellcranks. Adjustable push-pull rods connect the aileron bellcranks to the ailerons. An
aileron balance assembly is mounted on the outboard end of each aileron. The aileron and rudder control sys-
tems are interconnected by a spring, providing improved stability by aiding the coordinated application

of aileron and rudder control movements.

AILERON TRIM TAB
A fixed-position trim tab is attached to the left aileron. A left wing high attitude maybe corrected by bending

the trim tab down. Bending the tab up will correct a left wing low attitude. Use forming block when bending
tab, and do not bend more than 0.50-inch in either direction.
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ELEVATOR CONTROL SYSTEM

The elevator is of all metal construction. It consists of two segments connected by a torque tube and is attached
to the aft spar of the horizontal stabilizer. Each segment has three hinge points. The elevators are operated
by the fore and aft movement of the control column. Elevator arms, attached to the control column in the con-
sole tunnel, are connected to control cables which are routed through a series of pulleys to the elevator bell-
crank. The bellcrank is connected to the elevator horn with a push-pull rod. When the control wheel is moved
forward or aft, the cables move in opposite directions, turning the bellerank, which in turn pushes or pulls the
control rod, causing the elevators to move up or down. Two turnbuckles, installed in the elevator control sys-
tem between fuselage stations 205.00 and 230.50, permit control cable tension adjustment.

ELEVATOR TRIM SYSTEM

Controllable trim tabs, located on the inboard trailing edge of each elevator segment, are operated by an eleva- —
tor trim tab control wheel installed in the center console. A portion of the trim tab control wheel extends

through the center console, and when rotated, actuates the trim tab through a mechanical linkage consisting of
cables, chains, jackscrew assembly and push rods that attach to the trim tab. Turnbuckles are utilized for
rigging and adjusting cable tensions. An indicator strip, visible through a slot in the console, indicates neutral,
nose up or nose down positions. Rotating the wheel forward, toward the nose down indicator will provide nose-
down trim; rotation in the opposite direction produces nose-up trim.

RUDDER CONTROL SYSTEM

Dual rudder-brake control pedals enable the pilot or copilot to control the rudder, brakes, and nose wheel
steering. The rudder control system consists of mechanical linkage and cables connecting the rudder pedals to
the rudder. The rudder pedals are connected to rudder bars, which in turn are connected to the rudder bell-
crank with push-pull rods. Cables are attached to the bellcrank and are routed aft through a series of pulleys

to the rudder horn. When force is applied to one rudder pedal, the cables move in opposite directions, turning
the rudder horn and rudder. The pedals are connected to the nose wheel steering system with cables and bungee
assemblies which act as return springs for the rudder pedals. The rudder pedals are interconnected to the aile-
ron controls as outlined in the aileron control system.

RUDDER TRIM SYSTEM

A rudder trim control knob, labeled RUDDER TRIM is mounted to the left of the console, below the lower edge
of the instrument panel, and provides manual control of trim around the vertical axis. Rotation of knob clock-
wise will yaw the airplane to the right, opposite rotation will yaw the airplane to the left. An indicator is in-
corporated in the right side of the lower instrument cluster to indicate rudder trim position.

GROUND CONTROL

The nose wheel steering system is tied in with the rudder trim system and is controlled by movement of the
rudder/brake pedals. A combination of cables, bungees, bellcranks, turnbuckles and pulleys operate the nose
wheel steering and give the airplane a minimum turn radius of 28' 5.5"'. Nose steering limit ¥ 300°.

LANDING GEAR

The airplane is equipped with a retractable hydraulically operated, tricycle landing gear thal includes a steer-
able nose wheel and self-adjusting disc brakes on the main landing gear wheels. Landing shocks are absorbed
in the nose gear by a conventional oleo strut assembly, and by an oleo strut connecting rod arrangement connect-
ed to the trailing arm of the main landing gear. Nose wheel steering is controlled by a cable-pulley system
attached to the nose gear and to the rudder/brake pedal and is actuated by depressing the rudder/brake pedals
from either pilot's position. The single-disc, dual piston, hydraulic brakes are operated by individual master
brake cylinders attached to the rudder/brake pedals. The brakes are actuated by applying toe pressure to the
top of the rudder/brake pedals. The airplane is also equipped with a parking brake system which operates

from the master brake cylinders and is actuated by a parking brake control knob. A shimmy dampener is at-
tached to the fixed and movable portions of the nose gear strut to provide a dampening action on the gear.
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An emergency extension valve, located on the left side of the center console, is used for emergency extension
of the gear. This valve bypasses hydraulic fluid directly to the reservoir, allowing the gear to drop by gravity;
gear extension is assisted by down springs. The emergency gear extension knob is spring-loaded to prevent
accidental operation and must be pulled out and then pushed down to operate.

The main landing gear retracts inward and upward into wheel wells in the lower side of the wing. The nose
landing gear retracts aft and upward into the wheel well. Mechanically operated doors, connected to the landing
gear by link assemblies, open and close during the extension and retraction cycle. A flat surface on the fixed
portion of the nose gear keeps the landing gear centered when the gear is retracted. Retraction and extension
of the landing gear is controlled by an electro-hydraulic power pack that is actuated by the position of the land-
ing gear selector switch mounted on the instrument panel. When the landing gear selector switch is placed in
the UP position, the landing gear retracts until the gear up pressure switch is actuated. When the gear up
pressure switch is actuated, the hydraulic power pack pump is shutoff and all three gear are retained in the up-
lock position by a hydraulic pressure lock. A loss of 250 psi hydraulic pressure will energize the hydraulic
power pack and buildup pressure to the pressure switch setting. When the landing gear selector switch is placed
in the DOWN position, the hydraulic pressure lock is released and hydraulic fluid is directed to the down side

of the landing gear actuator cylinders extending the gear until the pressure switch is actuated. When the pres-
sure switch is actuated, the hydraulic power pack pump is shutoff and all three gear are held in the downlock
position by overcenter braces assisted by trapped hydraulic pressure. A ground contact switch, on the right
main gear, assists in preventing landing gear retraction while on the ground caused by an unintentional position-
ing of the landing gear selector switch to the UP position.

Landing gear position indicators and a warning horn system are provided to alert the pilot when the landing gear
is in the up, or down and locked position. Position indicators, both red and green, are installed in front of the
pilot. The green lights are installed in the instrument panel and the red light is installed on the glareshield.
The gear down position is indicated by three green lights above the gear selector switch. The unsafe red (GEAR
WARNING) light, on the glareshield, indicates the gear is intransit or not fully down and locked. There is no
electrical indication of gear being fully retracted other than all indicator lights being extinguished. When the
landing gear extends to the full down position, three landing gear down switches are actuated causing the green
lights to illuminate, indicating the gear is down and locked.

INSTRUMENTS

The standard instrument installation provides all instruments necessary for safe and efficient operation of the
airplane. With the exception of the magnetic compass and outside air temperature gage, all instruments are
installed in the main instrument panel and sub-panel areas, and are grouped according to function and for ease
of surveillance (see Figure 7-2).

All primary flight and gyro instruments are installed in the left side of the main instrument panel. Manifold
pressure and tachometer indicators are mounted in the lower center area of the main panel and the remaining
engine instruments are grouped horizontally across the left instrument sub-panel. Navigation and communica-
tions equipment is located in the center and right side of the main instrument panel. The lower right instrument
sub-panel contains electrical system circuit breakers and heating-ventilation control knobs.

FLIGHT INSTRUMENTS

Flight instruments include a magnetic compass, airspeed indicator, encoding altimeter, rate-of-climb (vertical
speed) indicator, an electrically operated turn and bank indicator and a vacuum operated artificial horizon
(attitude indicator) and directional gyro. Various combinations of communications and navigation equipment are
installed to provide the airplane with a DAY/NIGHT.  VFR/IFR capability. See Figure 7-2. Refer to Section IX
of this Handbook for information on Avionics equipment.

T

All electrically operated instruments receive power from the main bus and are protected by trip-free, push-to-
reset circuit breakers, located on the circuit breaker panel (see Figure 7-8).

Avionics equipment receives power from the radio bus, which is connected to the main bus by the radio master
switch. Individual avionics units are protected by trip-free push-to-reset circuit breakers located in the radio
circuit breaker panel (see Figure 7-8). Radio master switch must be ON for avionics equipment to receive
power.
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of instrument power.
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Figure 7-2. Instrument Panel
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PITOT PRESSURE SYSTEM

Impact pressure (pitot pressure) is sampled by a heated pitot tube installed near the center of the left wing on
the lower surface. Pitot system tubing is routed from the pitot head, aft of the spar structure, inboard to the
wing root and into the cabin. A drain is located eight inches left of airplane centerline, immediately aft of the
spar. From the drain, the tubing runs forward through the center console, to the instrument panel where it is
connected to the airspeed indicator. Pitot heat is controlled by a trip-free circuit breaker switch, labeled
PITOT HEAT, located in the lower center of the instrument panel:

STATIC PRESSURE SYSTEM

Static ports are located on both sides of the aft fuselage at station 205.00. Tube routing from the static pressure
ports is up to a tee at the airplane centerline, then forward, under the upper cabin upholstery, to the windshield
area. The line is then routed to the alternate static valve (which doubles as a drain), then to the instrument
panel where it is coupled to the altimeter, airspeed and vertical speed indicators.

ALTERNATE STATIC SOURCE VALVE

A toggle-type alternate static source valve is installed in the instrument sub-panel directly below the landing
gear selector handle. In the event the static ports become obstructed, causing erroneous static pressure instru-
ment readings, the alternate static source valve should be placed in the ALT position to provide an alternate
source of static pressure. When the alternate source valve is in the ALT position, the normal static port lines
are isolated and static pressure for the airspeed indicator, altimeter and vertical speed indicator is supplied
from inside the cabin.

Recommend side windows be closed when operating on alternate static source. Maximum correction is required
when pilot's side window is open during alternate source operation. See Airspeed and Altimeter Calibration
charts (Alternate Static Source) in Section V of this Handbook when using alternate static source.

STALL WARNING SYSTEM
NOTE

With the master switch OFF, the stall warning system is inoperative.

A stall warning lift detector switch is located in the leading edge of the left wing. The lift detector switech is
set to activate the stall warning horn at 5 to 10 knots above stall speed. The stall warning horn is located on
the firewall in the cabin area. The stall warning lift detector switch is interconnected to the ground contact
switch to prevent inadvertent actuation of the stall warning horn with airplane on the ground. A spring-loaded
test switch, located in the left main gear wheel well, allows the stall warning system to be checked with air-
plane on the ground. -

ENGINE

The airplane is equipped with a Lycoming I0-540-T4B5D fuel-injected, horizontally-opposed, 6 cylinder engine.
The engine incorporates its own oil supply and distribution system and utilizes a separate oil cooler assembly
and an air-oil separator. The engine produces 260 BHP at 2700 RPM at sea level, and is certified to operate
on a minimum of 100/130 octane (green color) aviation fuel. Aviation fuel 100 LL (blue color) is an approved
alternate. A Lycoming Engine Operator's Manual is supplied with each aircraft and should be consulted for
complete engine specifications. T

ENGINE CONTROLS

The power plant controls are located on the forward end of the center console (see Figure 7-3) and rotate fore
and aft. The control levers are color and shape-coded to assist in identification. Functions of the control
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Figure 7-3. Engine Control Pedestal

levers are, proceeding from left to right: Cowl Flap (white/cube shaped), controls position of cowl flaps;
Throttle (black/round), controls manifold pressure; Propeller Control (blue/crowned) regulates engine RPM;
and the Mixture Control (red/hexagonal), manually controls the fuel/air ratio. A cam type friction control
lever is mounted on the right side of the control quadrant to permit locking the control levers at a desired
setting. .

ENGINE INSTRUMENTS - Refer to Figure 7-2
TACHOMETER
The tachometer is a mechanical indicator driven by a flexible drive shaft. The indicator displays actual engine

RPM. An hour meter, located in the face of the tachometer, is mechanically driven by the tachometer and
records engine operating hours. Maximum indication on tachometer should not exceed 2700 RPM (red line).

OIL TEMPERATURE INDICATOR

The oil temperature indicator is electrically connected to a temperature sensing bulb installed on the engine.
Changes in oil temperature are sensed by the bulb and transmitted to the oil temperature indicator. The
master switch must be on for this indicator to function. Normal operating range for the oil temperature indi-
cator is 1600F to 2459F (green arc), and temperature should not exceed 245°F (red line).

OIL PRESSURE GAGE
The Bourdon-tube type oil pressure gage is a direct-reading instrument operated by a pressure pickup line
connected to the engine main oil galley. The engine should not be operated when less than 25 PSI (red line) is

indicated on gage. Caution should be used when operating between 25 PSI and 60 PSI (yellow arc), and normal
operating range is from 60 PSI to 90 PSI (green arc). Oil pressure should not exceed 100 PSI (red line).

7-10 Issued: 19 January 1979



ROCKWELL PILOT’S SECTION VII

COMMANDER OPERATINGHANDBOOK AIRPLANE AND SYSTEMS
114A DESCRIPTIONS

MANIFOLD PRESSURE/FUEL FLOW GAGE

The manifold pressure/fuel flow gage is mounted to the left of the engine tachometer. The manifold pressure
half of the gage is calibrated in inches of mercury and indicates the pressure in the induction air manifold. The
fuel flow half is a fuel pressure gage calibrated to indicate gallons/hour of fuel flow. It is operated by a pres-
sure line from a fitting on the fuel injector flow divider. A red line at 27.5 gallons per hour and 9.5 PSI indi-
cates the allowable maximum fuel flow and pressure respectively.

FUEL PRESSURE GAGE

A fuel pressure gage, installed in the left side of the instrument panel, is connected by tubing to a port on the
forward side of the fuel injector and indicates the engine fuel pump pressure. Minimum and maximum allow-
able operating fuel pressures are marked by red radial lines at 14 and 45 PSI.

CYLINDER HEAD TEMPERATURE

The cylinder head temperature indications are controlled by an electrical resistance type temperature probe
that receives power from the airplane electrical system. The probe is installed in the hottest cylinder head
and indicates the temperature of that cylinder head. During normal operations temperatures should remain
between 200° and 5000F (green arc) and temperatures should never be allowed to exceed 5000F (red line).

EXHAUST GAS TEMPERATURE (EGT) GAGE

An EGT gage is installed in the instrument sub-panel, directly above the engine control levers. The gage is
used in selecting best power or best economy fuel-air mixtures for cruising flight with 75 percent power or less.
Temperature indications for the EGT gage are provided by a temperature probe installed in the exhaust manifold.
For best power mixture, lean to peak EGT, then enrichen 100°F. For best economy mixture, lean to and ope-
rate at peak EGT. Observe cylinder head temperature limits when establishing fuel-air mixtures with EGT.

PROPER OPERATION AND CARE OF ENGINE
BREAK-IN

All new engines have been tested and run-in before leaving the Aveo Lycoming factory, and require no further
break-in period.

To promote faster ring seating and improved oil control, this airplane was delivered from the factory with a
mineral-type (non detergent) oil installed. Mineral-type o0il should be used for the first fifty (50) hours only,
at which time it must be drained and replaced with detergent oil.

After the first twenty five (25) hours of operation, perform a fifty (50) hour inspection on the engine, drain
engine oil, clean suction and oil filter screens and replace filter elements. Refill the sump with non-detergent
oil and use until the fifty (50) hour mark is reached, or oil consumption has stabilized, then change to detergent

oil conforming to specification.

ON GOING

When operating the airplane, the engine should never be allowed to exceed the speed and power ranges specified
in this manual. This will prolong engine life and ensure reliability.

In addition to proper operation, pre-flight and periodic inspections should be performed, and any indications of
leaks or malfunctions should be corrected before they can develop into major problems. Careful attention
should be given when checking oil and fuel systems, and any problems should be corrected before next flight.
When servicing airplane, the proper fuels and lubricating oils should always be used. . Aviation Grade Fuel with
a minimum octane rating of 100/130 (green color) or 100 LL aviation fuel (blue color) must be used. Under no
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circumstances should automotive fuel (regardless of octane rating) be used. When pre-flight check indicates
low oil level, service with aviation grade engine oil as follows:

TEMPERATURE SAE GRADE
MIL-L-6082-B MIL-1.-22851

Below 10°F 20 30

09F to 7T0°F 30 , 40 or 30

300F to 9QOF 40 40

Above 60OF 50 40 or 50

Single or multi viscosity aviation grade oils conforming to current Lycoming Service Instruction #1014 must
be used.

ENGINE LUBRICATION

The oil supply and distribution system is integral with the basic engine except for an independent oil cooler
assembly mounted on the right side of the firewall. The amount of 0il directed through the cooler is regulated
by a thermostatic flow control valve that regulates o0il temperature relative to engine heat and ambient air
temperature.

The oil pump draws oil through the oil sump pick-up screen, and directs it to the oil cooler through a flexible
line. Cooled oil is then routed to the oil pressure relief valve installed in the upper-right side of the engine,
just aft of the number 5 cylinder.

An air-oil separator, mounted on the firewall, reduces loss of oil through the engine breather vent system. -
ENGINE OIL SCREENS

An engine oil suction screen is installed in the oil sump to filter out any sizeable metal particles or heavy
sludge from the oil before it is directed through the oil pump. An oil pressure screen is installed in the
thermostatic/oil pressure screen housing located on the upper-center section of the accessory case. The oil
pressure screen filters any small solid particles that may have passed through the oil suction screen to the
oil pump. :

OIL PRESSURE GAGE

The oil pressure gage, mounted on the engine gage cluster on the instrument sub-panel, is a direct reading
instrument. A small oil line is connected to one end of the oil pressure outlet housing on the accessory case.
The opposite end is connected to the rear. of the gage case.

OIL TEMPERATURE INDICATOR

The oil temperature indicator is electrically connected to a temperature sensing bulb installed on the oil pres-
sure/oil cooler bypass valve. Changes in oil temperature are sensed by the bulb and transmitted to the oil
temperature indicator. Temperature variations are registered as changes in electricalcurrent flow to the
indicator. The master switch must be on for this indicator to function.

IGNITION SYSTEM

The engine is equipped with one Bendix (impulse coupling) magneto. This is a dual magneto system utilizing
one housing. There are two ignition systems on the engine, completely independent of each other. Each igni-
tion system has a shielded harness assembly and a set of radio shielded spark plugs. Each cylinder utilizes
two (2) spark plugs. The left magneto fires the bottom plugs in cylinders one (1) three (3) and five (5), and the
top plugs in cylinders two (2) and four (4) and six (6). The right magneto provides spark for the opposite spark

plugs.

INDUCTION AIR SYSTEM

The external scoop on the left side of the lower cowl serves as the ram air source for the induction air system.
Intake air is directed through a dry paper filter element and flexible ducts for delivery to the induction manifold
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assembly. The manifold then directs the filtered air to the fuel injector unit for the fuel/air mixing process.
Heated air, taken downstream of the engine near the left muffler and routed to the induction air manifold, pro-
vides an alternate source of intake air in the event of fuel injector impact icing, or icing of the external filter
element. This heated airflow source is controlled by a round pull-to-operate control adjacent to the landing
gear indicator lights.

EXHAUST SYSTEM

The engine is equipped with two (2) exhaust muffler systems. One system for each bank of three (3) cylinders.
Stainless steel exhaust pipes are flange-mounted to each cylinder exhaust port and connected individually to the
muffler assembly. A single stack extends through the lower cowl from each of the muffler assemblies to direct
exhaust gases overboard. A heat shroud is fitted around the right muffler assembly to provide a source of
heated air for the cabin heat and defroster system. _

FUEL INJECTION SYSTEM

Filtered air is introduced into the engine through the servo regulator body, then flows into an air intake riser
where it is distributed to each cylinder by individual intake pipes. The amount of air entering the engine is
controlled by a throttle valve (butterfly) contained in the body of the fuel injection servo regulator. Fuel is
metered and distributed to the individual cylinders by the servo regulator and fuel flow divider valve. The
fuel-air ratio is determined by the position of the throttle valve and air sensing functions of the servo regulator.
Fuel and air are mixed within the cylinder. The fuel injection system consists of the air flow sensing and fuel
control sub-systems. Components of the injection system are: the servo valve, fuel control unit, fuel flow
divider valve, and air bleeder nozzles. The servo valve and fuel control unit are contained within the throttle
body casting, installed on the engine intake manifold air inlet. Priming is provided by the fuel injection system.
A separate priming system is not required.

ENGINE COWLING

The cowling consists of two molded fiberglass assemblies containing scoop inlets for oil cooling and induction
air intake, and provisions for landing light and cowl flap/nose gear door components. The upper half of the
cowling is secured by two Camloc fasteners (aft of the propeller spinner) and four over-center side latches.
The lower portion is secured by machine screws to a fuselage/firewall flange. Two external cowl flaps are
controlled mechanically from the engine control quadrant by a lever labeled OPEN-COWL FLAP-CLOSED.
Cowl flaps should be full open for ground operations and takeoff and adjusted as required during climb and
cruise to maintain cylinder head temperature and oil temperature within the proper green arc range.

BAFFLES INSTALLATION

Sheetmetal baffles are installed on the engine to provide optimum cooling airflow around the engine cylinders
and accessory components. These baffles incorporate rubber-asbestos composition seals at points of contact
with the engine cowling to confine and direct intake air to the desired areas. The baffles, air blast tubes and
scoops are carefully positioned to maintain proper cooling efficiency. Their alteration or damage will cause

improper air circulation and engine overheating.

STARTER

A Bendix~type starter is installed on the lower left front side of the engine. The starter drive pinion en-

gages the engine flywheel ring gear to provide direct cranking of the engine. The starter relay, installed on the
battery box in the tailcone, is energized by a key-operated, spring-loaded ignition-starter switch. When start-
ing the engine, avoid energizing the starter for more than 30 seconds, and allow at least 5 minutes between
cranking periods to permit the starter to cool. o

ACCESSORIES
FUEL PUMP

A diaphragm type, self-regulated engine-driven pump is installed on the aft lower left side of the engine acces-
sory housing. This pump provides a continuous flow of fuel to the engine without pressure variations. The
pump design allows the auxiliary pump to move fuel through it to the engine in the event it becomes inoperative
and for the purpose of initial engine priming and starting.
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VACUUM PUMP

Suction to operate directional and attitude gyro instruments is provided by an engine-driven vane-type vacuum
pump. The vacuum pump, installed on the engine accessory housing, is gear-driven through a spline-type
coupling. A vacuum regulator is used to control system pressure. A vacuum gage located on the instrument
panel, displays system pressure. A green arc at 4.5 to 5.2 in.Hg. indicates normal operating range. Read-
ings above or below this range indicate a possible malfunction in the system and the vacuum gyro instruments
must be considered to be unreliable. .

ENGINE MOUNT

The engine mount is a welded tubular structure attached to the firewall at five (5) points. The structure serves
as an engine mount and nose gear mount. The mount has four (4) points that the engine attaches to and uses
two rubber shockmounts at each point. The bonded rubber and metal shockmounts are designed to reduce the

transmission of engine vibrations to the airframe.

PROPELLER

The Model 114A is equipped with a McCauley, all metal B3D34C 405/90DFA-13, constant speed, three-blade
propeller. Maximum diameter is 77 inches; field cutoff to 76.5 inches is allowed.

The constant speed propeller is a single-acting type in which oil pressure from the engine, boosted and regu-
lated by a governor, is used to increase blade pitch. The natural centrifugal twisting moment of the rotating
blades and the force of a spring are used to decrease blade pitch.

PROPELLER GOVERNOR

The propeller governor is a single-acting, centrifugal type, which boosts oil pressure from the engine and
directs it to the propeller where the oil is used to increase blade pitch. A single-acting governor uses oil
pressure to effect a pitch change in only one direction; a pitch change in the opposite direction results from
a combination of centrifugal twisting moment of rotating blades and compressed springs.

FUEL SYSTEM

Aviation fuel (100/130 minimum octane, green color or 100 LL, blue color) is supplied to the engine by two (2)
integral fuel tanks, one in the forward center section of each wing. The fuel capacity is 35 U.S. gallons for

each wing tank, 34 of which are considered usable. A reduced fuel load indicator is located in the filler neck.
This indicator is used to indicate a usable fuel capacity of 24 U.S. gallons with airplane in normal flight attitude.
From the wing tanks, fuel flow is directed through a selector valve, gascolator, electnc fuel pump (with by~
pass), and engine- drlven fuel pump for delivery to the fuel 1n;|ector un1t

FUEL FILLER CAPS

The filler necks of each wing fuel tank incorporate an anti-siphoning flapper valve to prevent loss of fuel in
flight if a cap is inadvertently left off or improperly secured. The caps are secured to the valve plates by a
quarter turn, spring-loaded plunger. To remove the cap, simply depress the fastener in the center of the cap
and rotate one-quarter turn counter-clockwise. To replace the cap, depress the fastener, rotate counter-
clockwise one-quarter turn (until the unit clicks), then gotate clockwise one-quarter turn. _

FUEL FILTERS AND DRAIN VALVES

Fuel filters are located in the outlet line of each wing fuel tank, the firewall mounted gascolator and the fuel
injector inlet fitting. Dra.m valves are located in the wing ta.nk sumps, gascolator and wheel wells (see Figure

7-4).
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FUEL QUANTITY GAGES
/ VENT /
VENT VENT
(FLUSH SCOOP) DRAIN DRAIN (FLUSH SCOOP)
VALVE VALVE
FUEL SELECTOR VALVE _
AUXILIARY N
FUEL PUMP
SWITCH - r-
off GASCOLATOR/ [
UXILIAR THROTTLE | | MIXTURE
FUEL PUMP 11
WITH BY-PASS b
FUEL il
PRESSURE |,
GAGE : }
]
PP II7IIITIIZIFII?) 2 : :
‘It
ENGINE-DRIVEN /) : :
FUEL PUMP 1
FUEL L-J :
INJECTOR -
—
C—/1 FUEL SUPPLY %
FUEL PRESSURE
—— FUEL VENT Q FUEL FLOW GAGE
..... MECHANICAL FLOW RIGHT HALF OF
— ELECTRICAL DIVIDER DUAL GAGE
M CcHECK VALVE - TO ENGINE
CYLINDER X25 1776
Figure 7-4. Fuel System Schematic
FUEL SELECTOR VALVE
A five-position fuel selector valve (see Figure 7-5) is
installed in the forward section of the center console. FUEL

100/130 OCTANE MIN
USABLE US GAL.

_|_|_—34
— 24

FUEL
100/130 OCTANE MIN.

The valve handle controls selection of: OFF, LEFT
tank, RIGHT tank and a second OFF position. Depress
red tab at rear of selector to select OFF.

AUXILIARY FUEL PUMP .

7 &

The electric auxiliary fuel pump is located on the right
forward side of the firewall, and is controlled by a two-
position rocker switch labeled FUEL PUMP. The aux-
iliary fuel pump is used as a boost pump in starting and
in the event of engine~driven fuel pump failure. For
further Fuel System information refer to the Mainten-
ance Manual. Figure 7-5. Fuel Selector Valve and Fuel Tank Placard
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FUEL MANAGEMENT

It is the pilot's responsibility to ascertain that there is sufficient fuel on board the airplane to safely complete’
the planned flight. A visual check of each fuel tank should be made, and this should be compared with quantity
indicated on the fuel tank gages. When fuel quantities are checked, the airplane should be level to assure that
any fuel quantity indications, either visual or electrical, will be accurate. During cruise, alternate fuel tanks
to maintain lateral trim. When planning flight, allow enough reserve fuel for safe completion of flight.

FUEL CONTAMINATION

To avoid fuel contamination always service the airplane from fuel facilities that utilize proper filter systems to
remove impurities and water accumulations from the bulk fuel. If filtering facilities are not available, filter
the fuel through a quality grade chamois. Fuel tanks should be serviced after the last flight of each day to re-
duce condensation and allow any entrapped water accumulations to settle to the fuel system drains prior to the
next flight. Prior to the first flight of the day, the wing tank sumps, gascolator and wheel well drains should
be drained to check for the presence of water or sediment in the fuel system. If water or sediment is present
in the fuel sample, continue to drain fuel until all traces of water or sediment are removed from system.

FUEL TANK VENT SYSTEM

The fuel tanks are vented to atmosphere through vent scoops on the lower outboard wing surfaces and under the
center fuselage. These vents must be free of obstructions and should be checked prior to the first flight of the
day. Should a vent become obstructed it could result in fuel starvation and possible engine stoppage.

FUEL QUANTITY INDICATORS

The fuel quantity indicating system consists of fuel quantity indicators (right and left), installed in the instru-
ment sub-panel and electrically connected to the fuel quantity transmitters installed in each fuel tank. The fuel
quantity indicating circuit is equipped with two dampening resistors within the transmitter. These resistors
dampen indicator needle oscillations, caused by irregular movement of the transmitter float, during flight
through rough air. The fuel quantity transmitters and indicators have been calibrated at the factory and should
not require recalibration; however, if the system does require recalibration, this should be done by a licensed
A & P mechanic in accord with the current Maintenance Manual.

At 3/4 indication on fuel quantity indicators, the tanks contain 26-1/2 gallons of fuel. Ungaugeable fuel begins
at 27 gallons and fuel in the tank in excess of 27 gallons is indicated with the pointer at the high side of the 3/4
mark. Battery switch must be ON for fuel quantity indicators to function.

HYDRAULIC SYSTEM

LANDING GEAR EXTENSION /RETRACTION SYSTEM (See Figure 7-6)

The hydraulic power supply is an integrated hydraulic pack containing a reversible, electric motor-driven
hydraulic pump, a reservoir, pressure control valves, a thermal relief valve and a gear up check valve. The
power pack is located in the left forward area of the fuselage tail cone and is accessible through the left ait
baggage compartment panel. The sole function of the hydraulic power pack is to raise and lower the tricycle

landing gear.

OPERATION: RETRACT

When the landing gear selector switch is pulled out slightly to clear the detent and placedinthe UP position,
hydraulic fluid, under pressure, is directed to the UP side of the landing gear actuators, causing the gear to
start to retract. Fluid on the DOWN side of the actuator flows back to the reservoir. Movement of the gear
. from the DOWN and LOCKED position deactivates a down position switch, located on each gear drag link,

causing the three gear DOWN and LOCKED lights to extinguish and illuminating the red GEAR WARNING light.
As each gear is fully retracted, it activates a gear up position switch, and when all three gear up switches have
activated the GEAR WARNING light extinguishes. A pressure switch, located in the UP hydraulic line, actuates
when the pressure in the line reaches 1650 (¥ 50) psi and shuts off the hydraulic pack motor. A gear up check
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valve in the return line to the hydraulic pack closes, trapping pressure in the line, causing a hydraulic lock
which holds the gear up. A loss of 250 psi of pressure in the UP line will be sensed by the pressure switch,
which will allow the hydraulic pump to run and build the pressure back up to 1650 (+ 50) psi.

EXTENSION:

Placing the gear selector switch in the DOWN position, directs hydraulic fluid to the down side of the actuator.
Fluid in the UP line flows back to the reservoir and the gear extends. As the gear starts down, the up position
switches deactivate and the GEAR WARNING light illuminates. When the gear is fully extended with the drag
links over center, the down position switches activate, illuminating the three green DOWN and LOCKED lights,
and the red GEAR WARNING light extinguishes. A pressure switch in the down line shuts off the hydraulic pack
when pressure in the line reaches 500 (* 50) psi. A "pilot" check valve in the down line closes, trapping hy-
draulic pressure, locking the gear down with a hydraulic lock in the down line, plus a mechanical over center
lock. If any one of the three down position switches fails to actuate when the gear is fully extended, it's corres-
ponding green light will not illuminate, the GEAR WARNING light will remain illuminated, the down pressure
switch will be bypassed electrically, and the hydraulic pump will continue to operate.

A high pressure control valve limits system pressure to 1800-2000 psi during the retraction cycle and a low
pressure control valve limits system pressure to 600-700 psi during the extension cycle. A thermal relief
valve limits system pressure to 2025-2425 psi when pump is not operating.

An emergency gear extension system is provided. Placing the emergency gear extension valve in the GEAR
DOWN position opens the emergency dump valve and bypasses the fluid from the up side of the gear actuators
back to the reservoir. This relieves the hydraulic lock which holds the gear up and allows gravity, assisted by
a spring on each gear, to extend the gear. The gear cannot be retracted with the emergency dump valve open,
since the pressure will continually be relieved through the valve.

POSITION INDICATOR LIGHTS AND GEAR WARNING LIGHT

Three green indicator lights, mounted directly above the landing gear position handle, provide an electrical in-
dication that nose and main gears are down and locked. These gear down lights are the '"press-to-test' type,
and incorporate dimming shutters.

A red GEAR WARNING light is installed in the glareshield surface to indicate that the gear is not fully up, or
not down and locked. Gear up is indicated by the GEAR WARNING and all position lights being out.

As a reminder that the gear is retracted, the gear warning horn and red GEAR WARNING light will actuate
whenever the throttle is retarded below approximately 14 inches of manifold pressure with the gear retracted,
or when flaps are extended 25 degrees or more with the gear retracted (regardless of throttle position). Master
switch must be on for gear warning.

LANDING GEAR POSITION HANDLE

The wheel-shaped landing gear handle is mounted to the left of the accessory electrical switches and moves
vertically through two positions - above center for gear UP and below center for gear DOWN. From the DOWN
position, the gear handle must be pulled out slightly to clear a detent before it can be positioned UP. After the
gear handle is placed in the desired position, hydraulic pressure is directed within the gear system to retract
or extend the gear to the position selected.

GEAR DOWN GROUND CONTACT (SQUAT) SWITCH

The gear down ground contact (squat) switch is located on the right main landing gear trunnion. This switchis
adjusted so that the switch is actuated within the last quarter of an inch of gear strut extension. The squat
switch deactivates the circuit to the UP side of the hydraulic pump and helps prevent accidental gear retraction
when the airplane is on the ground.

2

EMERGENCY GEAR EXTENSION VALVE

A red emergency gear extensionknob (installed in the forward left side of the center console) is provided for
use in the event of a total electrical system or hydraulic pump failure. The valve relieves pressure which
normally retains the landing gear in the up position, allowing spring assisted gravity free fall to extend the
gear. To operate, pull knob out and push down. Knob must be in vertical (up) position for normal gear
operation.
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Figure 7-6. Hydraulic System Schematic - Gear Retracted (Sheet 1 of 3)
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Figure 7-6. Hydraulic System Schematic - Gear Extended (Sheet 2 of 3)
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Figure 7-6. Hydraulic System Schematic - Emergency Gear Extension (Sheet 3 of 3)
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BRAKE SYSTEM

HYDRAULIC BRAKE SYSTEM

The two main wheels are equipped with self-adjusting, single-disc, dual piston hydraulic brakes which are
actuated by individual master cylinders attached to the rudder pedals. A brake fluid reservoir, located in the
engine compartment, supplies system fluid to the pilot's master cylinders. The pilot's master brake cylinders
supply fluid to the co-pilot's brakes. The brakes are actuated by applying toe pressure to the tops of the
rudder pedals.

PARKING BRAKE SYSTEM

The parking brake system uses a panel mounted control knob and cable connected to a dual park brake valve.
To apply the parking brakes, depress the tops of the rudder pedals and pull the control knob (labeled PARK
BRAKE) straight out, trapping hydraulic pressure to the brakes. Toe pressure may then be released. To —
release the parking brake, depress the tops of the rudder pedals and push control knob to the full-in position,
releasing hydraulic pressure. Excessive force applied to the parking brake control knob will not increase

parking brake pressure.

ELECTRICAL SYSTEM

The airplane is equipped with a 14-volt, direct current, electrical system, powered by an engine-driven alter-
nator. A 12-volt, 35-ampere/hour, lead-acid, battery, provides power for engine start and acts as a back-up
power source. The battery is located in the aft fuselage section and is accessible through the baggage compart-
ment. FElectrical power is supplied to airplane circuits through a main bus bar, a circuit breaker switch bus
bar and a radio bus bar (see Figures 7-7 and 7-8). An over-voltage relay protects electrical equipment from
harmful transient voltages. Alternator capacity is 60 amperes.

MASTER SWITCH

A split rocker-type master switch controls the electrical system and is located in the extreme left lower portion
of the instrument sub-panel. This switch, labeled MASTER, is ON when the upper half of both sides of the
switch are depressed. The left half of the switch (BATT), controls battery power to the airplane and the right
half (ALT) controls alternator output. For normal operations, both sides of the master switch should be ON;
however, the BATT side can be turned ON separately to check the operation of equipment during pre-flight.

With the ALT side turned OFF, the entire electrical load is placed on the battery; therefore, all non-essential
electrical equipment should be turned off and flight should be terminated as soon as practical when operating
with ALT switch OFF. Use Emergency Gear Extension procedure when extending gear with alternator OFF.

AMMETER

The panel mounted ammeter indicates current flow, in amperes, from the altermator to the battery, or from
the battery to the electrical system. With the engine operating and both halves of the master switch ON, the
ammeter should indicate on the charge (+) side. In the event of an alternator malfunction, or if the electrical
load demand exceeds the alternator output, the ammeter will indicate on the discharge (~) side. When the
ammeter continues to display on discharge side, electrical load must be reduced until ammeter indicates on
charge side.

VOLTMETER

A voltmeter, located in the lower left instrument sub-panel, allows the pilot to momnits¥ bus voltage, and, when
used in conjunction with the ammeter, provides an excellent indication of electrical system operation. When
system is operating normally, voltmeter will read between 12 and 15 volts, generally at approximately 14 volts.
Maximum allowable voltage is indicated by a red radial at 16.0 volts.

A low voltage reading (less than 12 volts) or a slow decrease in the voltage reading, accompanied by a very low
charging reading on the ammeter, indicates the alternator is becoming overloaded. If this situation occurs,
reduce the load by turning off non-essential equipment. Voltmeter reading should return to normal (approxi-
mately 14 volts) and the ammeter reading should increase. If this occurs, proceed with flight, but use caution
in increasing electrical load.
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Figure 7-7. Power Distribution System

A low voltage reading (less than 12 volts) or a slowly decreasing voltmeter reading, accompanied by a discharge
reading on the ammeter, indicates the alternator is not on the line and the battery is carrying the entire load.
This situation will result in a complete loss of electrical power when the battery becomes discharged. To cor-
rect the condition, immediately reduce the electrical load to the minimum essential for safe operation. Place
ALT half of master switch OFF and back to ON. If voltmeter reading returns to normal (approximately 14 volts)
and ammeter shows a charge, alternator is on the line and operating normally. Place deactivated equipment
back in operation, one unit at a time, while monitoring voltmeter and ammeter for abnormal indications, and
continue normal operation.

If voltmeter reading does not return to normal and ammeter continues to show discharge, a fault exists in the
alternator system. Place ALT half of master switch OFF and prepare to terminate flight @s™Soon as practical.

It is essential to reduce the electrical load as much as possible prior to attempting to reset the alternator. If
an overload caused the alternator to drop off the line initially, the alternator will not come back on the line
until the overload condition is corrected.

Heavy electrical usage, such as prolonged cold weather engine starts or extended periods of ground operation,

may reduce the battery charge enough for it to accept higher than normal charging rates during the initial part
of the flight. This will be indicated by higher than normal ammeter readings. After a reasonable period of
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Figﬁre 7-8. Power Distribution

time (approximately thirty minutes), ammeter readings should return to normal. If high ammeter readings
continue after this time period, there is a possibility the battery may overheat and evaporate electrolyte at an
excessive rate. To preclude the possibility of damaging the battery, turn ALT switch OFF, reduce electrical
load to the essential minimum, and terminate flight as soon as practical.

OVERVOLT RELAY

An overvolt relay protects electrical equipment from excessive voltages. It is an electro-mechanical relay,
which will open if electrical system voltage exceeds a pre-set value, and take the alternator off the line. When
activated, the relay is held open electrically. The ammeter will indicate discharge if the overvolt relay opens.
To reset, place ALT switch OFF and back ON.

CIRCUIT BREAKERS T

Push-to-reset, push-pull, or rocker-type circuit breaker switches are used to protect electrical circuits in
the airplane. .

The main circuit breaker panel is located in the lower right instrument sub-panel (see Figure 7-9). All general
system and avionics circuit breakers in this panel are the push-to-reset type. Exterior and instrument lighting,
pitot heat and the auxiliary fuel pump circuits are protected by circuit breakers built directly into the back of
the individual rocker switch. A convenience circuit breaker is installed near the battery for overhead reading
lights, electric clock, baggage compartment light and step light circuits. Fuses are installed to protect some
circuits. There are no provisions for replacing fuses in flight. il

ALTERNATOR
A 14-volt, 60 amp alternator:is installed on the forward lower right side of the engine. A ram air blast
tube extending from the slip ring cover of the alternator to the forward engine baffle supplies cooling air to the

alternator. A belt from the alternator pulley, to a pulley which is integral with the aft propeller flange, drives
the alternator at 3. 25 times the speed of the engine.
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Figure 7-9. Circuit Breakers

EXTERNAL POWER

A dc power receptacle, located aft of the battery on the left side of the fuselage, provides a means for connect-
ing external power to the airplane electirical system. To conserve battery life, external power should always
be used for starting a cold soaked engine when ambient temperature is below 40°F or when performing mainte-
nance requiring electrical power. Voltage setiing on external power should not exceed 14. 0 volts.

i CAUTION ‘ o

Ensure power switch on external power unit is OFF when connecting
power unit to, or disconnecting power unit from, airplane. Failure
to do so may cause arcing between the power unit plug and the air-
plane receptacle.

The position of the master switch is important in a starting operation using external power. Before connecting
external power to the airplane the BATT half of the split master switch should be turned QFF, and the ALT por-
tion of the master switch left OFF. Turn the battery switch ON to apply external power to alrplane electrical

system. After the engine has started, disconnect the external power. The ALT half of the master switch
should then be turned ON to allow normal electrical system operation. Do not use external power cart to charge
airplane battery.

7-24 Issued: 19 January 1979



ROCKWELL PILOT'S SECTION VII

COMMANDER OPERATING HANDBOOK AIRPLANE AND SYSTEMS
114A DESCRIPTIONS

LIGHTING SYSTEMS

EXTERIOR LIGHTING

Conventional navigational lights are installed on each wing tip and the aft end of the tailcone. The lights are
operated by the NAV LITE rocker switch (located in the lower instrument panel). A single-beam landing light
is mounted in the lower center area of the nose cowl for night operations. The light is controlled by the LDG
LITE rocker switch.

A unique independent set of exterior courtesy lights is provided. One light is mounted on each lower side of
the aft fuselage to illuminate the baggage area and wing steps. This light system is "independent" in the sense
that it receives its power directly from the battery (without the master switch being on), and operates through
a three (3) minute time-delay circuit to automatically turn the lights off after night boarding and deplaning
operations. The left forward cabin reading light also operates off this three (3) minute time delay circuit. The
lights are activated by a remote switch button on the left entrance step attach plate. Depressing the switch™
activates the lights and a holding relay to provide approximately three minutes of illumination before the lights
go off automatically. Lights can be reset if additional time is needed. Also, whenever the baggage door is
opened, the baggage compartment courtesy light illuminates, and remains illuminated, until the baggage door

is closed.

Three strobe-type anti-collision lights are installed on the airplane. Strobe lights are installed on each wing
tip and the tail stinger. A rocker switch, labeled STROBE, controls the strobe lights.

A flashing beacon anti-collision light is installed on the top of the vertical tail assembly. A belly-mounted
flashing beacon is available as optional equipment. Flashing beacons are controlled by a rocker switch labeled

ANTI-COL LITES.

NOTE

Beacon or strobe lights should not be used when flying through
clouds or overcast; the flash effect reflected from water particles
in the atmosphere, particularly at night, could produce vertigo
(loss of orientation). Also, as a consideration to other pilots, the
strobe light should be left OFF during taxi near other occupied
aircraft. ’

INTERIOR LIGHTING

Standard interior lighting systems include four individual overhead reading lights for passengers, baggage com-
partment, left control wheel map reading light (right control wheel and map light is optional), and instrument

panel lighting.

The individual reading lights are controlled by a push button on/off type switch. Lamp bulb removal is ac-
complished by inserting a pencil in lamp unit and pressing pencil eraser on bayonet type bulb, while turning
counterclockwise. The baggage compartment light, located in the ceiling aft of the rear seats, is con-
trolled automatically by a plunger-type switch in the baggage door. Lamp bulb replacement access in this unit
is gained by carefully prying off the translucent lens cover.

A map light is installed on the bottom edge of the pilot's control wheel to provide convenient chart illumination
during night operation. The light is turned on and off by a slide-type switch on the under side of the control
wheel. Move left for off and right for on.

Instrument panel illumination is provided by blue-white flood light units installed on the under side of the glare-
shield and by individual post lights. The magnetic compass and radio installations contain integral lighting.
Instrument panel lighting intensity is controlled by a rheostat control knob labeled INSTR; radio and engine in-
strument light intensity is controlled by a second rheostat knob labeled AVIONICS. “Rétating either rheostat
control clockwise will increase light intensity. Both rheostat controls are located on the instrument panel di-
rectly below the pilot's control column.
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Figure 7-10 Cabin Heat and Ventilation Schematic

ENVIRONMENTAL SYSTEM
CABIN HEAT AND VENTILATION SCHEMATIC - Refer to Figure 7-9.

HEATING AND VENTILATION SYSTEM

Three ventilation systems provide interior comfort control which can be suited to 1nd1v1dual pilot and passenger
preference.

The cabin heating system consists of an intake, within the nose cowl landing light housing, an exhaust shroud
to heat the incoming air, and three (3) air box assemblies to direct heated air to two (2) windshield defroster
outlets or four cabin floor side outlets for interior heating.

Two separate knobs control adjustment and routing of the heated air; one labeled DEFROSTER, controls wind-
shield defrosting,and one labeled CABIN HEAT controls cabin heating. The heat and ventilation control knobs
are located above and to the right of the engine controls on the instrument sub-panel. Pulling the control knobs
out to full extension will provide the maximum amount of heated airflow, intermediate settings will provide an
adjustment in air temperature for individual requirements.

Two separate systems provide maximum air intake for cabin ventilation. Four individually adjustable out-

lets in the overhead console utilize an intake in the vertical fin leading edge. The second system utilizes one
intake in the inboard leading edge of each wing to supply four adjustable outlets at cabin floor level. Ventilation
airflow is controlled by a knob labeled VENT, located adjacent to the CABIN HEAT and DEFROSTER controls.
Pulling knob to full extension provides maximum ventilation airflow.
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INTRODUCTION

Some general procedures covering ground handling, servicing, and lubrication-should be included in the pilots
general knowledge of his airplane. Those procedures most likely to be encountered or accomplished by a pilot
are included in this section. Adherence to the procedures outlined in this section can save many hours of main-
tenance and down time.

It is recommended that service or maintenance required on the airplane, that cannot be accomplished by a
certificated pilot, be taken to an authorized Rockwell Commander Dealer or certified service station. Your
authorized dealer will have available all service publications and FAA Airworthiness Directives pertaining to
your airplane, as well as trained personnel, thus ensuring maximum utility and safety from your airplane.

It is the responsibility of the owner and/or operator of the airplane to ensure thatth& airplane is maintained
by qualified mechanics and conforms to all airworthiness requirements established for this airplane.

To ensure a prompt reply, and correct information from Rockwell International, General Aviation Division,
Customer Service Department, it is important to include the airplane serial number in any correspondence con-
cerning service or maintenance on this airplane. The serial number appears on the General Aviation Manufac-
turers Association Plate attached to the left side of the ventral fin adjacent to the tailcone tie-down ring.
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PUBLICATIONS

The General Aviation Division of Rockwell International delivers with each aireraft a Maintenance Manual and
an FAA Approved Pilot's Operating Handbook. All revisions to the initially furnished Pilot's Operating Hand-
book and Maintenance Manual will be provided to the aircraft owner. The aircraft owner will also receive, on
a continuing basis, Service Releases (which include Service Bulletins, Service Letters, Service Information
and Custom Kit Sales Sheets). An Illustrated Parts Catalog may be purchased from Rockwell International,
General Aviation Division, and once purchased, subsequent revisions will be furnished.

It is the responsibility of the dirplane owner, upon receipt of his
airplane, to notify the General Aviation Division Publications De-
partment, in writing, his compl ete mailing address and any sub-
sequent changes thereto. ‘

Change of address cards are provided in all copies of technical manuals, and a '"Publication Change Request"

form is also provided in all copies of technical manuals for the purpose of recommended changes to the manuals.
For more information on service publications see Service Information No. SI-101.

AIRPLANE INSPECTION: PERIOD

1. FAA Required Annual Inspections
2. See "Servicing'' section of Maintenance Manual.

PREVENTIVE MAINTENANCE THAT MAY BE ACCOMPLISHED BY A CERTIFICATED PILOT

Those items of maintenance which may be performed by a certificated pilot are listed in Part 43 of Federal
Aviation Regulations. Before attempting to perform any maintenance, refer to FAR, Part 43.  All other
maintenance must be performed by properly licensed personnel.

All maintenance must be accomplished in accord with current
Maintenance Manual.

ALTERATIONS OR REPAIRS TO AIRCRAFT

All alterations or repairs to airplanes must be accomplished by licensed personnel. The FAA should be con-
tacted prior to any unapproved alterations on the airplane to ensure the airworthiness of the airplane is no
violated. .

GROUND HANDLING

PRECAUTIONS
The following precautionary measures should be taken when handling the airplane on the ground:
1. Do not use parking brake to hold unattended airplane.

2. Do not set parking brake if brakes are wet and ambient air is 3290F (0°C) or less as there isa
possibility of moisture accumulation freezing in brake assembly.
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3. When operating the engine, remove all towing equipment and observe the following:

a. Head airplane into the wind and chock wheels.

b. Remove all control locks.

c. All personnel, work stands, and equipment shall be clear of danger areas.

d. Set parking brake.

e. Position nose wheel straight ahead and hold rudder pedals in neutral position when operating

engine at high power.
Perform engine ground runup in clear area to prevent foreign object damage to engine and
propeller.

()
.

TOWING

Movement of the airplane on the ground may be accomplished by the following methods:

1. Pulling and guiding with nose gear tow bar. The nose wheel may be turned a maximum of 30 degrees to
the left or right of center. Nose wheel tow limits must be strictly observed to prevent nose gear dam-
age.

2. Rotatingairplane overcenter on main landing gear to clear nose gear of ground and towing backwards.

The main wheels are near the center of balance, and two men can lower the tail and move the airplane
with little effort.

3. Attaching rope harness to main landing gear. This method is to be used when towing airplane forward
through snow and over soft or muddy ground. Use tow bar to steer airplane.

TOWING PRECAUTIONS

1. Never push, pull, or lift airplane by use of control surfaces.

2. Never use nose gear strut body or tail cone tie-down ring as an attach point for towing.

3. Never place undue strain on airplane when towing, and avoid jerky motions.

4. Do not use ropes attached to main gear for towing airplane backward through mud or snow.
PARKING

Head airplane into wind and set parking brake. Do not set parking brake if brakes are overheated or if brakes
are wet and ambient air is 32°F (0°C) or less as there is a possibility of moisture accumulation freezing brake
assembly. Close cowl flaps, install internal control lock, place chocks under wheels, and release parking
brake.

X16 2A

Figure 8-1. Mooring
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MOORING L

It is recommended that the airplane be hangared when not in use to minimize the deteriorating effect of weather
and high winds. The airplane may be secured in outside tie-down by nylon or manila rope. If manila rope is
used for tie-down, allow enough slack to compensate for contraction of the rope fiber. Tie-down procedures
are as follows:

1. Turn airplaneinto wind, if possible, and install control wheel lock.

2. Chock both sides of each wheel and tie chocks together. :

3 Place a rope around the nose gear strut near the base.and, using a half-hitch, allow the two ends of the
rope to extend an equal distance on each side of the nose wheel. Secure the ropes to tie-down points.

4. Secure a rope to the tail cone tie-down ring and secure to a point aft of the tail.

It is strongly recommended that exterior control surface locks be locally fabricated and installed at any time
the airplane is tied down. Also, soft foam rubber intake opening plugs will prevent foreign matter from accum-
ulating inside the engine cowling. .

BALLAST

X16 3

Figure 8-2. Jacking

JACKING

Airplane jacking should be accomplished in a hangar unless wind is calm. To jack the airplane for landing gear
maintenance, etc., refer to Figure 8-2 and proceed as follows:

1. Place jacks under jack pads on the underside of both wings and nose jack pad near the nose gear wheel
well.

2. Attach a tail support stand to the tail tie-down fitting, and ballast as required.

3 Raise nose and wing jacks evenly until all three wheels are clear of the floor and struts have fully ex-

tended. Provide adequate clearance from floor surface if landing gear cycle tests are planned.

CAUTION

Check that parking brake is released prior to lowering the airplane after maintenance.

The nose gear may be raised without the use of jacks, by lowering aft fuselage and securing with weighted tail
stand.
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PROLONGED OUT OF SERVICE CARE

STORAGE

The airplane is constructed of corrosion resistant alclad aluminum, however it is subject to oxidation, and must
be periodically checked for signs of corrosion. The first indications of corrosion is the formation of white de-
posits or spots on unpainted surfaces. Painted surfaces will discolor or blister. Theairplane should be stored
in a dry hangar for good preservation.

SHORT TERM (less than 28 days) -

Special preservation measures are not required for airframe and system components if the airplane is to be
stored for 28 days or less. However, the following procedures should be accomplished before the airplane is
placed in storage.

Service fuel, engine oil and hydraulic systems.

Place fuel selector valve in the OFF position.

All electrical equipment OFF. '

Install rubber intake plugs, gust locks and tie-down the airplane if stored outside.

Clean and rotate tires weekly to prevent flat-spotting.

Remove and store battery during cold weather.

Rotate propeller through several revolutions by hand once every seven (7) days after checking ignition
switch 'OFF’'.

Start engine and run-up to operating temperatures each seven (7) days.

I U WN -

[}

LONG TERM (more than 28 days)

When the airplane is to be stored for periods greater than 28 days, the general steps under the period of 28 days
or less, plus cleaning and polishing of the airplane, should be followed to prepare the airframe for storage. In
addition the engine must be prepared and stored in accordance with INSTALLATION AND STORAGE details
contained in the Lycoming Operator's Manual.

RETURNING AIRPLANE TO SERVICE

If proper procedures have been observed during storage, very little preparation will be necessary to reactivate
theairplane. Install a fully charged battery and perform a thorough inspection and preflight check. If the en-
gine has been preserved, comply with the procedures for returning the engine to operation as detailed in the
Lycoming Operator's Manual.

SERVICING

BATTERY

The 12-volt battery is installed in the left side of the tail cone, and is accessible through the baggage compart-
ment. Loosen and remove the thermoplastic battery box cover for battery inspection and electrolyte level
checks. A built-in plastic carry strap is provided for convenience in handling the battery if it becomes neces-
sary to remove it from the battery box.

Check the battery electrolyte level frequently, especially during hot weather. If visual check shows low cell
level, add distilled water to bring the cell(s) up to proper level. Periodic hydrométe¥ check for proper specific
gravity of electrolyte is recommended. Battery charging and specific gravity requirements are defined in the
Maintenance Manual.

Issued: 19 January 1979 8-5



SECTION VIII PILOT’'S ROCKWELL

HANDLING, SERVICING OPERATING HANDBOOK COMMANDER
AND MAINTENANCE 1144
TIRES

The nose and main gear tires and struts should be checked periodically for proper inflation.

TIRE PRESSURE STRUT PRESSURE
Nose Gear (5.00 x 5, 6 Ply) 50 PSI 120 PSI
Main Gear (7.00 x 6, 6 Ply) . 38 PSI : 405 PSI

The wheels and tires are balanced assemblies and the red dot on tire must align with yellow mark on tube. If
tires are suspected of being out of balance, they may be balanced on automotive type balancing equipment.

When cleaning the tires, use only soap and water. Do not use solvents for cleaning, as they may produce harm- —_
ful effects on sidewall rubber, etc. Tires should be rotated frequently whenever the airplane is stored for ex-
tended periods to prevent flat-spotting.

SHOCK STRUT SERVICING

Maintain nose strut air pressure at 120 PSI and main strut pressures at 405 PSI. Check the landing gear daily
for general cleanliness, security of mounting, and hydraulic leaks. Keep machined surfaces of strut piston
wiped free of excessive hydraulic fluid.

ENGINE OIL SYSTEM

The oil level should be checked prior to each flight. Maintain 2 minimum of 6 quarts and fill to 8 quarts for ex-
tended duration flight. The oil may be changed every 100 hours of operation, provided that the filter element

is changed every 50 hours. Oil that becomes dirty and contains sludge deposits should be changed regardless

of time since last oil change. When preflight check indicates low oil level, service with aviation grade engine
oil as follows:

TEMPERATURE SAE GRADE
MIL-1.-6082-B MIL-L-22851

Below 10°F 20 30

00F to 700F 30 40 or 30

300F to 90°F 40 40

Above 600F 50 40 or 50

Detergent or "ashless-dispersant' oil, conforming to current Lycoming Service Instruction #1014 must be used.

NOTE

To promote faster ring seating and improved oil control, this
airplane was delivered from the factory with a mineral-type =
(non detergent) oil installed.

This type of "break-in"' 0il should be used for the FIRST 50
HOURS ONLY, at which time it should be drained and replaced
with detergent oil.

After the first 25 hours of operation, drain engine oil, clean suction and oil pressure screens and replace the
filter element. Refill the sump with non-detergent mineral type oil and use until the 50 Hour. mark is reached
or oil consumption has stabilized, then change to detergent oil conforming to specifications, listed above.

FUEL SYSTEM

The fuel tank filler caps are located on the upper outboard surface of each wing tank and contain anti-siphoning
flapper valves. Do not service the airplane with an octane rated fuel lower than 100/130 (green). Aviation fuel
100 LL (blue) is an approved alternate.
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WARNING

Ground airplane and ground fuel servicing equipment to the airplane
prior to servicing. Smoking in, or around the airplane during re-
fueling is prohibited.

Service theairplane from fuel facilities that utilize proper grounding equipment and filter systems to remove
impurities and water accumulations from the bulk fuel. If filtering facilities are not available, filter the fuel
through a quality grade chamois. Fuel tanks should be serviced after the last flight of each day to reduce con-
densation and allow any entrapped water accumulations to settle to the fuel system drains prior to the next_
flight. -

TO REFUEL AIRPLANE PROCEED AS FOLLOWS:

Verify battery switch OFF.

Verify fuel selector is in OFF position.

Remove filler cap and service with 100/130 (green) octane rated fuel until level rises to filler opening.
Replace filler cap and check it for security.

Wash any spilled fuel from wings with clean water.

. Repeat for opposite fuel tank.

DT WD =

~__ WING DRAIN /"'

WHEEL WELL SUMP DRAINS

Figure 8-3. Fuel Drains

FUEL DRAINS

After servicing, all fuel drains (see Figure 8-3) should be checked for the presence of water or other impurities
in the fuel system.

Drain check the fuel system as follows:
1. Drain a fuel sample from the wing tank sumps on the inboard underside area of each tank.
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2. Drain a fuel sample from drain located in each main gear wheel well.

3. Drain fuel from gascolator by pulling tee handle fuel release.

4. Visually check that all drain valves close after draining.

If water is observed in the drain samples, there is a possibility that the tank sumps and lines contain additional
water. Therefore, a complete re-draining check should be made.

HYDRAULIC SYSTEM
LANDING GEAR POWER PACK

To check the hydraulic power unit fluid level, remo;re the left side baggage compartment sidewall by releasing
Velcro fastener. Remove the vent screw from the top of the power unit, and check fluid level. Service with
MIL-H-83282 hydraulic fluid. See Maintenance Manual if MIL-H-83282 hydraulic fluid is not available.

HYDRAULIC BRAKES

The pilot's and co-pilot's brake cylinders are supplied fluid from a separate fluid reservoir, located on the
left forward side of the firewall. Before removing the filler plug, clean the top of the reservoir to prevent
dirt from entering the reservoir. Service reservoir to the bottom of the filler plug opening with MIL-H-83282
hydraulic fluid.

If bleeding of brakes is required, refer to the Maintenance Manual.

LUBRICATION - See Figure 8-4.

AIRPLANE FINISH CARE

Exterior Cleaning - Climate and operating conditions will determine the extent and frequency of cleaning re-
quired. Frequent washing when operating near salt water areas will help to minimize corrosion. Prior to
cleaning the exterior of the airplane cover the wheels, making certain the brake discs are covered. Securely
install plugs or mask off all openings. Be particularly careful to mask off both static air sources before wash-
ing or waxing. Do not apply wax or polish to the exterior surface of the airplane for a period of 90 days after
delivery, as waxes and polishes seal the paint from the air and prevent curing. If it is necessary to clean the
painted surfaces before the expiration of the 90-day curing period, use cold or luke warm water and a mild
soap. Never use hot water or detergents. Any rubbing of the painted surface should be gentle and held to a min-
imum to avoid damaging the paint film. Use a mild commercial soap to wash the airplaneand rinse with clean
water. Loose dirt should be flushed away with clean water before soap is applied. Harsh or abrasive soaps or
detergents may cause corrosion or scratches and should never be used. Soft cleaning clothes or a chamois
should be used to prevent scratches when cleaning and polishing. The exterior surfaces may be waxed with a
quality grade automotive paste wax after allowing adequate curing time. .
The windshield and cabin side windows are made from plastic; therefore, care must be exercised when ser-
vicing the airplane to prevent scratching or otherwise damaging the window surfaces. The windshield and cabin
windows may be cleaned by carefully washing with a mild commercial soap and clean water.
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SYMBOL SPECIFICATIONS AND TYPE OF LUBRICATION
HAND PACK MIL-G- 3545 HIGH TEMPERATURE AIRCRAFT GREASE
MIL-G-23827 AIRCRAFT GREASE (TOP OF NOSE GEAR TRUNNION ONLY)
(HF)
CLOTH WIPE MIL-H-83282 HYDRAULIC FLUID
OIL CAN MIL-L-7870 LOW TEMPERATURE GENERAL PURPOSE -
LUBRICATING OIL.
e
ZERK GUN MIL-G-81322 AIRCRAFT GREASE

100] /AS
HRs| (REQD

[

SEAT
ROLLERS

MANUAL.

ENGINE OIL.
REFER TO MAINTENANCE

X16 4

Figure 8-4. Lubrication Chart (Sheet 1 of 2)
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NOSE GEAR

X165

NOSE GEAR DOORS

xX22 39

MAIN GEAR AND MAIN GEAR DOORS

X16 7A

8-10

Figure 8-4. Lubrication Chart (Sheet 2 of 2)
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CAUTION

Do not use gasoline, alcohol, benzene, acetone, carbon tetrachloride,
deicer fluids or glass cleaning components on plastic surfaces as they
will soften the plastic and cause crazing. ’

Avoid rubbing the plastic surface with a dry cloth since this can cause scratches and build up an electric static
charge that will attract dust particles. If scratches are visible after removing dirt accumulations, finish the
plastic with a quality grade of commercial wax. Apply wax in a thin even coat and carefully buff out with a soft
cloth. Do not buff or polish in one area for more than a brief period of time; heat generated by rubbing the
surface may soften the plastic and produce visual distortion.

ENGINE CLEANING

Engine and cowling may be cleaned with any standard engine solvent approved for this purpose. Prior to clean-
ing engine, cover all openings to prevent solvent from entering engine. Spray or brush solvent over engine
and wipe dry. Blow excess cleaning solution from engine with compressed air.

CAUTION

Do not allow commercial cleaning solvents to enter magnetos, starter,
alternator or any primary component housing. Protect engine com-
ponents by wrapping in suitable plastic or otherwise covering areas to
prevent solvent contact.

LANDING GEAR AND WHEEL WELLS

Clean landing gear and wheel wells with a compound containing an emulsifying agent to remove o0il, grease, and
surface dirt. The emulsion is removed by rinsing with water or spraying with a petroleum solvent. Cover the
wheel and brake during landing gear and wheel well cleaning. If a water rinse is used in cold weather, blow

all water from wheel well with an air hose, to prevent freezing. Emulsion type cleaners usually contain sol-
vents which are injurious to rubber if allowed to remain in contact for any length of time; therefore, rinse
affected area immediately with water. After cleaning landing gear, wipe exposed strut piston with a clean
cloth moistened with MIL-H-5606 or MIL-H-83282 hydraulic fluid. To clean tires, rinse with water and scrub
with a brush. Tire surface may be brightened after washing by rubbing with glycerene or applying a brush coat
of commercial tire paint. ST

NOTE

Assure that ground contact (squat) switch and all landing gear limit
switches are dry prior to flight.

PROPELLER

P e

Check propeller blades and hub periodically for oxidation, corrosion, cracks and nicks. Brush oxidized or

corroded area with a phosphating agent to remove superficial corrosion, then remove etched and pitted area
by buffing smooth with an aluminum polish. Small nicks, particularly near the prop tips and on the leading

edges, should be dressed out as soon as practical since these nicks can produce stress concentration.
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NOTE

Any repairs of metal propellers involves evaluating the damage and
determining whether the repair will be a major or minor one. Federal
Aviation Regulations, Part 43 (FAR 43) defines major and minor re-
pairs and alterations and who may accomplish them. Federal Aviation
Regulations and the Hartzell manufacturer's instructions must be
observed. i

Never use an alkaline cleaner on the propeller blade surfaces. Remove dirt with a petroleum base solvent.
After cleaning, wiping propeller blades and hubs occasionally with an oily cloth to clean off stains, will
assure long trouble-free operation. When cleaning propeller, take the following precautions:

Check that ignition switch is OFF.

Make sure engine has cooled completely.

When moving propeller, do not stand in line of blades.

Avoid using excessive amounts of liquid cleaner as it may splatter or run down blade and enter
propeller hub or engine.

After cleaning, check area around propeller hub to be sure all cleaning solution is removed.

00 o

(13

INTERIOR CLEANING

Seats, rugs, upholstery panels, and instrument panels should be vacuumed frequently to remove surface dust.
Spots and stains should be removed with products specifically manufactured for this purpose. Clean the air-
planeinterior with commercial cleaning compounds designated for plastic, vinyls and rug materials. Such
products can be purchased locally. Do not use water to clean fabric surfaces, since it will spot upholstery and
remove the flame-resistant chemical impregnated in the cloth. Before applying any cleaner, carefully read
the directions and test the cleaner on an obscure piece of material to check its compatibility and cleaning re-
action.
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Supplement
No. Title FAA Approved Date
1 Emergency Locator Transmitter (ELT) OO Laheor 1/19/79
(SHARC TH-2A) :
(Pages 1 of 2 thru 2 of 2) EL OP PC-203
2 King KMA 20 Audio Control Panel
(Pages 1 of 3 thru 3 of 3) -
3 King KX 170B/KX 175B COMM/NAV =
(Pages 1 of 3 thru 3 of 3)
4 King KI 204 VOR/LQC/GS Indicator
(Pages 1 of 3 thru 3 of 3)
5 King KI 203 VOR/LOC Indicator
(Pages 1 of 3 thru 3 of 3)
6 King KR 85 Automatic Direction Finder ADF
(Pages 1 of 3 thru 3 of 3)
7 King KN 65A DME
(Pages 1 of 3 thru 3 of 3)
8 King KT 76A Transponder
(Pages 1 of 4 thru 4 of 4)
9 Collins AMR 350 and AMR 350H Audio Control
Systems
(Pages 1 of 3 thru 3 of 3)
10 Collins VHF-251/VHF-251E Communications
Transceiver
(Pages 1 of 3 thru 3 of 3)
11 Collins VIR-351 Navigation Receiver
(Pages 1 of 2 and 2 of 2)
12 Collins IND-351 VOR/ILS Indicator
(Pages 1-of 4 thru 4 of 4)
13 Collins IND-350 VOR/LOC Indicator -
(Pages 1 of 3 thru 3 of 3)
14 Collins ADF-650 Automatic Direction Finder ADF
(Pages 1 of 3 thru 3 of 3)
15 Collins DME-451 (with IND-450 Indicator)
(Pages 1 of 3 thru 3 of 3)
16 Collins TDR-950 Transponder
(Pages 1 of 4 thru 4 of 4) =T
18 Puritan "Altitude Traveler' Portable &7 ,A.... 1/19/79
Oxygen System
(Pages 1 of 4 thru 4 of 4) - DEL OP PC-203
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SUPPLEMENT 1

EMERGENCY LOCATOR TRANSMITTER (ELT)
(SHARC 7H-2A)

SECTION | B
GENERAL
The purpose of this Pilot's Operating Handbook Supplement is to provide additional information appropri-
ate to the operation of the SHARC-7 Emergency Locator Transmitter (ELT). When an airplane is equip-
ped with a SHARC-T7 Emergency Locator Transmitter, this Supplement must be included in the Pilot's
Operating Handbook.
DESCRIPTION

The ELT is a self-contained battery powered transmitter. It is colored bright orange, located on the
aft avionics shelf and is accessible thru the removable panel just inside the baggage door. A placard
located on the removable panel shows battery replacement date.

Its purpose is to automatically transmit a sweeping audio signal on the international distress frequencies
121.5 MHy and 243.0 MHz, after being subjected to a 5 "g'" deceleration, along the airplane line of
flight. The transmitter may be controlled from the cockpit by actuation of the switch on the upper right
instrument panel. With the control switch in the ARM position, the ELT is armed for transmitting when
the "'g" switch in the transmitter is activated. With the control switch in the ON position, signals are
manually transmitted regardless of the "'g" switch position.

General aviation and commercial aircraft, the FAA, and CAP monitor 121.5 MH,. The military
monitor 243. 0 MH,.

Following a forced landing, the ELT will provide line-of-sight transmission up to 100 miles at 10,000
feet.

The duration of ELT transmissions is affected by ambient temperature. At temperature of +21° to

+549C (+70 to +130°F) continuous transmission for 115 hours can be expected; a temperature of -40°C
{-40°F) will shorten the duration to 70 hours.

SECTION I

LIMITATIONS

There are no changes to the operating limitations when this equipment is installed.

SECTION il
EMERGENCY PROCEDURES -
Forced Landing Procedures

ELT procedures prior to a forced landing are included in Section Il of the Pilots Operating Handbook
for the specific emergency involved.

Issued: 19 January 1979 DATA ON THIS PAGE IS F.A.A. APPROVED 1of2



PILOT’S ROCKWELL

SECTION IX 'OPERATING HANDBOOK COMMANDER
SUPPLEMENT 1 114A

Immediately after a forced landing where emergency assistance is required, the ELT should be utilized
as follows:

1. ENSURE ELT ACTIVATION: Turn a radio transceiver ON and select 121.5 MH,. If the
ELT can be heard transmitting, it was activated by the "g" switch and is functioning
properly. If no emergency tone is audible, gain access to the ELT and place the function
selector switch in the ON position.

2. PRIOR TO SIGHTING RESCUE AIRCRAFT: Conserve airplane battery. Do not activate
radio transceiver.

3. AFTER SIGHTING RESCUE AIRCRAFT: Place ELT function selector switch in the OFF
position, preventing radio interference. Attempt contact with rescue aircraft with the
radio transceiver set to a frequency of 121.5 MH,. If no contact is established, return
the function selector switch to ON immediately.

4. FOLLOWING RESCUE: Place ELT function selector switch in the OFF position, termi-
nating emergency transmissions.

Inadvertent Actuation of ELT "g" Switch

It is recommended that the transmitter be checked, following a lightning strike or an exceptionally hard
landing by turning the aircraft VHF communication receiver to 121,5 MH; and listening for ELT audio
sweeps.

Should the ELT "g' switch be inadvertently triggered, proceed as follows:

1. Emergency Locator Transmitter Control Switch - ON, momentarily, then
2. Emergency Locator Transmitter Control Switch - ARM. This will reset the "g'" switch.
SECTION IV

NORMAL PROCEDURES
Before Takeoff
1. Emergency Locator Transmitter Control Switch - ARM.

It is recommended that the transmitter be checked, following landing by turning the aircraft
VHF communication receiver to 121.5 MH, and listening for ELT audio sweeps.

The ELT may be tested, but certain precautions must be observed, as follows:

1. Test should be no longer than three audio sweeps.

2, Tests should be conducted only within the time period made up of the first five
minutes after any hour.

3. If the operational test must be made at a time not included within the first five

minutes after the hour, the test(s) should be coordinated with the closest FAA
tower or flight service station.

SECTION V
PERFORMANCE -

There is no change to the operating performance data when this equipment is installed.
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SUPPLEMENT 2
KING KMA 20 AUDIO CONTROL SYSTEM
SECTION | -
GENERAL -

The purpose of this Pilot's Operating Handbook Supplement is to provide information necessary for the
operation of the King KMA 20 Audio Control System. When an airplane is equipped with the King KMA
20 Audio Control System this supplement must be included in the Pilot's Operating Handbook .

DESCRIPTION

The King KMA 20 Audio Control System is a combination audio amplifier and switching panel. The
audio amplifier raises signal strength to drive the speaker system. The switching panel provides
selector switches for the speaker, headphones, microphone and transmitters. The panel also provides
selector switches for audio signals from the NAV, ADF, DME and MKR beacon.

The KMA 20 contains a crystal-controlled 75 MH; marker beacon receiver and marker beacon lights,

CONTROL PANEL (STANDARD INSTALLATION)

RECEIVER SELECTOR SWITCHES MARKER BEACON SENSITIVITY
MICROPHONE AND LAMP TEST SWITCH
SELECTOR SWITCH  AUTO SWITCH / / / \\\\ LA SWITC
f-—\\ 4 /. AY
\ Com2 —A—F "'SPEA. §ER—\ R W
com1 _ExT [AuTO c%vn COM2 NAV1 Ngz ADF DME Swr ) i
g — G—6—6——3——6—Q | Qu
PHONE TEST

|A[OM] @ KMA 20 TSO 9

MARKER BEACON LIGHTS  AMBIENT LIGHT SENSOR

F19 23

Microphone Selector Switch - Connects microphone to COMM 1 or COMM 2 VHF transmitter. When
microphone button is depressed output of all airplane receivers is electronically muted to
prevent cockpit feedback in the transmission.

EXT position allows microphone transmission to a cabin address system or intercom system
(if installed).

Receiver Selector Switches - Permits listening to seven different receivers™at will by using the appro-
priate toggle switch. Mlddle switch position is OFF, upper position is SPEAKER and lower
position is PHONES.

The Isolation/Speaker Amplifier automatically raises signal strength necessary to drive the

speaker. During headphone reception the amplifier is bypassed and the headphones are con-
nected to the selected receiver.

Issued: 19 Janaury 1979 DATA ON THIS PAGE IS F.A.A. APPROVED 1of3



PILOT’S ROCKWELL

SECTION IX OPERATING HANDBOOK COMMANDER
SUPPLEMENT 2 114A

Auto Switch - Automatically matches the appropriate COMM receiver to the transmitter selected. Place
both COMM receiver selector switches on OFF. Set AUTO to either SPEAKER or PHONE, as
desired. COMM 1 or COMM 2 receiver will be selected by the microphone selector switch.

Marker Beacon - A complete Marker Beacon receiver is built into the KMA 20. The marker beacon
receiver will be on any time power is on the airplane and circuit breakers are set.

The left, or white, lamp on the face plate, lettered A, will illuminate when the airplane passes
over an airway marker or runway threshold marker. The ambient light sensor automatically

regulates light intensity to ambient cockpit lighting conditions. A 3000 H, tone from an airway
marker is also received on the marker beacon audio and can be routed to speaker or phones by
the MKR toggle switch.

Outer markers are identified by flashes on the center, or blue, lamp (lettered ""O'"), on and off
at the rate of two flashes per second. The audio signal is a series of 400 H, dashes, also at a
rate of two per second.

The middle marker is identified by alternating dots and dashes in a 1300 H,-tone and flashes
from the right, or amber, lamp (lettered ™).

Marker Beacon Hi-Lo-Test Switch. The Hi-Lo-Test toggle switch is the Marker Beacon sensitivity
and lamp test switch. Hi sensitivity greatly enlarges the area in which the marker signal can
be received. With the sensitivity control on Hi, the aural tone will begin about one mile from
the outer marker. Placing the switch in Lo reduces the area in which the signal is received and
permits more precise detection of the center of the marker. Placing the switch in TEST will
cause all marker beacon lamps to illuminate.

NOTE

Middle marker signals are used to activate the glideslope extension
feature in some flight director systems. Placing the toggle switch
in TEST position during an ILS approach may prematurely activate
the glideslope extension feature.

CONTROL PANEL(INTERNATIONAL INSTALLATION)
MARKER BEACON
SENSITIVITY AND
AMP TEST SWITCH

-

MICROPHONE SELECTOR SWITCH RECEIVER SELECTOR SWITCHES

AN

/ y4 yi A A\ AY N\, .\
icumz TS J— Y S W N——-
com1 _EXT HF COM1 COM2 NAV? NAV2 ADF DME MKR | HI
[ T
PHDNE - TEST
[AToTm] (o wnztss O
\ 4 J
MARKER BEACON LIGHTS AMBIENT LIGHT SENSOR

F19 23A

The control panel for the International installation contains provisions for an HF transceiver. The
AUTO position is deleted and replaced by an HF Receiver Selector Switch. When a transmitter is
selected on the Microphone Selector Switch, the corresponding Receiver Selector Switch must be

in SPEAKER or PHONE position, as desired, in order to receive on the same transceiver being B,
used to transmit. Remaining operation is same as Standard installation.
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SECTION 1I
LIMITATIONS

Not applicable.

SECTION Ml
EMERGENCY PROCEDURES

Not applicable.

SECTION IV

NORMAL PROCEDURES

PILOT’S
OPERATING HANDBOOK

NOTE

If the audio amplifier fails to operate, position the receiver selector
switches to PHONE and use headset to hear receiver audio.

oo

Comm Transceivers - ON and TUNE as desired.
Microphone Selector Switch - SELECT desired transmitter.
Auto Switch -~ SPEAKER or PHONE as desired.

Receiver Selector Switch - COMM 1 and COMM 2 - OFF.

NOTE

Microphone Selector Switch will automatically match transmitter
and receiver with AUTO Switch ON.

Other receivers may be pre-tuned and audio signals selected as

desired.

SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 3

KING KX 170B/KX175B COMM/NAV

SECTION | B
GENERAL .

The purpose of this Supplement is to provide information necessary for the operation of the King
KX 170B or KX 175B Communications Transceiver/Navigation Receiver. When an airplane is
equipped with a KX 170B or KX 175B Comm/Nav, this Supplement must be included in the Pilot's
Operating Handbook.

DESCRIPTION

The King KX 170B and the KX 175B COMM/NAV combine a 720 channel VHF Communications Trans-
-ceiver and a 200 channel VHF NAYV receiver in a single unit. The NAV receiver supplies VOR/LOC
information to navigation equipment and provides automatic frequency selection for Distance Measuring
Equipment (DME) and Glideslope Receivers. The equipment operations on DC power furnished by the
radio bus.

All controls required to operate the KX 170B or the KX 175B are located on the front panel. Operation
of the KX 170B and the KX 175B is identical. The following information is applicable to either unit.

CONTROL PANEL NAV
COMM OFF-ON- FREQUENCY NAV OFF-VOICE-~
TEST CONTROL READOUT IDENT CONTROL
COMM
FREQUENCY
READOUT \( R

4 e JKx-wseTso
OFF \ON TEST OFF VO

121.62 1121.05

COMM
FREQUENCY

\
p ] NAV
SELECTOR
VOL

—1
. — FREQUENCY
SELECTOR
®© 2 W)
i y,

4 7

/ — F19 32

COMM NAV
VOLUME VOLUME

In dual installations one unit will be labeled COMM 1/NAV 1 and second unit will be labeled
COMM 2/NAV 2.
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"COMM FREQUENCY READOUT - Displays COMM frequency selected by COMM Frequency Selector.

COMM FREQUENCY SELECTOR - Two concentric knobs used to dial VHF COMM frequencies. The larger
knob selects MHz and the smaller knob selects KHz. Frequency range is from 118.00
to 135.975 MHz with 25 Hz spacing. Clockwise rotation selects higher frequencies.
The dial mechanism has no stops, permitting continuous rotation.

COMM OFF-ON-TEST CONTROL - The OFF-ON-TEST control is located directly above the COMM frequency
selector. Power is supplied to the transceiver when this control is either in the ON or

TEST position. The TEST position is used to defeat the COMM automatic squelch for
both test purposes and listening to extremely weak signals. _

COMM VOLUME CONTROL - The VOL control is used to adjust the transceiver audio volume. The OFF/ON
switch is independent of this control, allowing the COMM volume to remain at a desired
preset level.

NAV FREQUENCY READOUT - Displays NAV frequency selected by NAV frequency selector.

NAV OFF-VOICE-IDENT CONTROL - The OFF-VOICE-IDENT control supplies power to the NAV receiver
when this control is either in VOICE or IDENT position. NAV operation is independent
of COMM. With the switch on IDENT, the ground station voice and identification tone
are coupled to the airplane speaker and/or headphone circuitry. With the switch on
VOICE the identification tone is eliminated, permitting the pilot to monitor the VOR
ground station for voice transmissions without receiving the VOR ident tone.

NAV FREQUENCY SELECTORS - Two concentric knobs used to dial navigation frequencies. The larger knob
selects MHz frequencies and the smaller knob selects KHz frequencies. Frequency
range is from 108.00 to 117.95 MHz with 50 KHz spacing. Clockwise rotation selects

higher frequencies. DME, Glideslope and ILS channeling are also performed by this
control.

SECTION 1l
LIMITATIONS

Not applicable.

SECTION 1l
EMERGENCY PROCEDURES

Not applicable.

SECTION IV
NORMAL PROCEDURES

Before Takeoff

1. Airplane Power - ON.
2. Radio Master Circuit Breaker Switch - ON.
3 COMM:
a. OFF-ON-TEST Control - ON.
b. Desired COMM Frequency - SELECT. ER
c. Audio Control Panel - AS DESIRED.
d. VOL Control - AS DESIRED.
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4. NAV:
a. OFF-VOICE-IDENT Control - IDENT.
b. Local VOR Frequency - SELECT.
c. NAV 1/NAV 2 Selector - AS REQUIRED.
d. Audio Control Panel - AS DESIRED.
e. Station Identification - VERIFY.
i. OFF-VOICE-IDENT Control - IDENT or VOICE as desired.
g. VOL Control - AS DESIRED. :
Inflight
COMM: -
1. OFF~-ON-TEST Control - ON.
2. Desired COMM Frequency - SELECT. _
3. Audio Control Panel - AS DESIRED. -
NAV:
1. OFF-VOICE- IDENT Control - VOICE.
2. NAV 1/NAV 2 Selector Switch - AS DESIRED.
3. Audio Control Panel - AS DESIRED.
4. Desired NAV Frequency - SELECT.
5. Station Identification - VERIFY.
SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 4

KING Kl 204 VOR/LOC/GS INDICATOR

SECTION |
GENERAL

The purpose of this Supplement is to provide information necessary for the operation of the King KI 204
VOR/LOC/GS Indicator. When an airplane is equipped with a KI 204, this supplement must be included
in the Pilot's Operating Handbook. ’

DESCRIPTION

The King KI 204 is a panel-mounted, dual-pointer, VOR/ILS indicator. It is used with a King KX 170B
or KX 175B NAV receiver and receives its navigation data from NAV 1. The KI 204 displays left or
right deviation from a selected VOR radial, TO/FROM information relative to a selected VOR station
and ILS Locator and Glideslope deviation information.

INDICATOR AND CONTROLS

VOR/LOC NEEDLE

COURSE INDEX

VOR/LOC WARNING FLAG

GLIDESLOPE _—

WARNING FLAG

GLIDESLOPE NEEDLE

_—TO-FROM FLAG

Lo

AZIMUTH CARD

OMNI BEARING SELECTOR

F19 21

OBS (OMNI BEARING SELECTOR) - Used to rotate the azimuth card to thg ’d‘e"sired bearing which is
read at the Course Index.

GLIDESLOPE NEEDLE - Displays deviation from the glidepath during an ILS approach. The needle
represents the glidepath center line and presents a "'fly to the needle' indication when
a valid glideslope signal is being received.
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GLIDESLOPE WARNING FLAG - Will appear when no usable glideslope signal is being received.
May be caused by incorrect frequency selection on NAV 1 receiver, glideslope trans-
mitter failure, glideslope receiver failure or airplane out of range of glideslope trans-
mitter.

VOR/LOC NEEDLE - Indicates the amount and direction of deviation from a selected VOR course
or localizer path. The bar represents the center line of the selected VOR course or
localizer path.

Each mark on the VOR/LOC deviation scale represents 2-degrees deviation when on
a VOR course and approximately 0.25-degrees deviation when on a localizer course.

COURSE INDEX - A fixed reference point for selecting a course on the azimuth card. Selected
course is read at the top of the course index. ‘

VOR/LOC WARNING FLAG - Will appear when no usable VOR or LOC signal is being received by
NAV 1 receiver. May be caused by incorrect frequency selection, transmitter failure,
receiver failure or airplane out of range.

TO-FROM FLAG - Indicates, with reference to the selected course setting, whether the airplane

is flying TO or FROM the selected VOR station. Is out of view when tuned to a
Localizer frequency.

AZIMUTH CARD - A manually controlled compass card used to select VOR courses and orient
localizer path. Controlled by the OBS knob.

SECTION #I

LIMITATIONS

Not applicable.

SECTION 11l
EMERGENCY PROCEDURES

Not applicable.

SECTION IV
NORMAL PROCEDURES
VOR OPERATION

1. NAV 1 Receiver - TUNE to desired VOR frequency.

2. VOR Station Identification - VERIFY.

3. To determine the bearing to a selected VOR station, rotate OBS knob until TO/FR arrow
indicates TO and VOR/LOC needle is centered. Read TO bearing at the Couse Indicator.
Centering the VOR/LOC needle with a FR arrow showing, will give magnetic bearing
from the station.

VOR STATION PASSAGE

The VOR/LOC needle indicates angular deviation, therefore, needle sensitivity inciedSes as the air-
plane approaches the station. Recommend airplane be flown on a constant magnetic heading during
station passage until the TO/FR arrow displays a positive FR indication.
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LOCALIZER OPERATION

Localizer circuitry is energized when NAV 1 receiver is tuned to an ILS frequency. The VOR/LOC
Warning Flag will be out of view when a usable localizer signal is being received.

The localizer course width is much narrower than the VOR course, therefore smaller course corrections
are required to maintain an intercepted localizer course.

To accomplish a front course ILS approach:

1. NAV 1 Receiver - TUNE to published ILS frequency.
N NOTE

Glideslope receiver is automatically channeled at same time. ~

VOR/LOC Flag - CHECK out of view.
Published Inbound Course - SET at the Course Index.

w N

NOTE

Setting the inbound course has no effect on the VOR/LOC needle when
receiver is tuned to an ILS frequency, however, recommend published
inbound course be set on the indicator to aid in pilot orientation.

4. Localizer Course - INTERCEPT and TRACK.

NOTE

When intercepting a localizer course close to the airport, recommend
that pilot begin turning the airplane when the VOR/LOC needle moves
off the stop. This will reduce the possibility of course over-shoot.

When flying a front-course approach or flying outbound on the back-course, corrections are
made by flying toward the VOR/LOC needle. When flying a back-course approach or flying
outbound on the front-course, corrections are made by flying away from the VOR/LOC needle.

GLIDESLOPE OPERATION

The glideslope needle provides vertical deviation information during an ILS approach. When an ILS
frequency is selected on the NAV 1 receiver, the associated glideslope receiver is also channeled to
the correct frequency. If a reliable glideslope signal is being received, the GS flag will be out of view.
The glideslope needle will deflect in the direction the pilot must fly to remain on the glidepath.

Indications other than those received when properly positioned for a front-
course ILS approach should be ignored. Spurious glideslope indications

may at times appear to be valid glideslope indications. Never make an ILS
approach in any manner except in accordance with an FAA-approved

approach procedure. Cross-check barometric altitude throughout approaches,
and never descend below published minimum altitude for the approach, re-
gardless of any glideslope indications, until safe landing by visual reference
is assured. AP

SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 5

KING Kl 203 VOR/LOC INDICATOR

SECTION | -
GENERAL '
The purpose of this Supplement is to provide information necessary for the operation of the King KI 203
VOR/LOC indicator. When an airplane.is equipped with a KI 203, this supplement must be included in
the Pilot's Operating Handbook .
DESCRIPTION
The King KI 203 is a panel-mounted, VOR/LOC indicator. It is used with a King KX 170B or KX 175B
NAYV receiver and receives its navigation data from NAV 2. The KI 203 displays left or right deviation
_from a selected VOR radial, TO/FROM information relative to a selected VOR station and ILS Locator
deviation deviation information. The KI 203 does not display Glideslope information.

INDICATOR AND CONTROLS

COURSE INDEX

VOR/LOC WARNING FLAG

VOR/LOC NEEDLE

|
|_——TO-FROM FLAG

N

AZIMUTH CARD

OMNI BEARING SELECTOR

F19 218

2. e

OBS (OMNI BEARING SELECTOR) - Used to rotate the azimuth card to the desired bearing which is
: read at the Course Index. .
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VOR/LOC NEEDLE - Indicates the amount and direction of deviation from a selected VOR course
or localizer path. The bar represents the center line of the selected VOR course or

localizer path.

Each mark on the VOR/LOC deviation scale represents 2-degrees deviatior: when on
a VOR course and approximately 0.25-degrees deviation when on a localizer course.

! COURSE INDEX - A fixed reference point for selecting a course on the azimuth card. Selected
course is read at the top of the course index.

VOR/LOC WARNING FLAG - Will appear when no usable VOR or LOC signal is being received by
NAV 2 receiver. May be caused by incorrect frequency selection, transmitter failure,
receiver failure or airplane out of range.

TO-FROM FLAG - Indicates, with reference to the selected course setting, whether the airplane
is flying TO or FROM the selected VOR station. Is out of view when tuned to a
Localizer frequency.

AZIMUTH CARD - A manually controlled compass card used to select VOR courses and orient
localizer path. Controlled by the OBS knob.

SECTION i
LIMITATIONS

Not applicable.

SECTION il
EMERGENCY PROCEDURES

Not applicable.

SECTION IV
NORMAL PROCEDURES
VOR OPERATION

1. NAYV 2 Receiver - TUNE to desired VOR frequency.

2. VOR Station Identification - VERIFY.

3 To determine the bearing to a selected VOR station, rotate OBS knob until TO/FR arrow
indicates TO and VOR/LOC needle is centered. Read TO bearing at the Couse Indicator.
Centering the VOR/LOC needle with a FR arrow showing, will give- magnetic bearing
from the station.

VOR STATION PASSAGE
- The VOR/LOC needle indicates angular deviation, therefore, needle sensitivity increases as the air-

plane approaches the station. Recommend airplane be flown on a constant magnetic heading during
station passage until the TO/FR arrow displays a positive FR indication.
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LOCALIZER OPERATION

Localizer circuitry is energized when NAV 2 receiver is tuned to an ILS frequency. The VOR/LOC
Warning Flag will be out of view when a usable localizer signal is being received.

The localizer course width is much narrower than the VOR course, therefore smaller course corrections

are required to maintain an intercepted localizer course.

To accomplish a front course ILS approach:

1.
2.
3

SECTION V
PERFORMANCE

NAV 2 Receiver - TUNE to published ILS frequency.
VOR/LOC Flag - CHECK out of view.
Published Inbound Course - SET at the Course Index.

NOTE h

Setting the inbound course has no effect on the VOR/LOC needle when
receiver is tuned to an ILS frequency, however, recommend published
inbound course be set on the indicator to aid in pilot orientation.

Localizer Course - INTERCEPT and TRACK.

NOTE

When intercepting a localizer course close to the airport, recommend
that pilot begin turning the airplane when the VOR/LOC needle moves
off the stop. This will reduce the possibility of course over-shoot.

When flying a front-course approach or flying outbound on the back-course, corrections are
made by flying toward the VOR/LOC needle. When flying a back-course approach or flying -
outbound on the front-course, corrections are made by flying away from the VOR/LOC needle.

Not applicable.
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SUPPLEMENT 6
KING KR 85 AUTOMATIC DIRECTION FINDER (ADF)

SECTION |
GENERAL

The purpose of this Supplement is to provide information necessary for the operation of the King KR 85
ADF. When an airplane is equipped with a King KR 85 ADF, this supplement must be included in the
Pilot's Operating Handbook . ,

DESCRIPTION

The King KR 85 ADF provides aural reception and a visual bearing indication of the direction of the
radio transmitter from which a signal is being received. The equipment can be used for plotting
position, for homing and for aural reception of AM signals. A beat frequency oscillator (BFO) permits
the coded identifier to be heard from stations which transmit keyed CW signals (Morse Code). The
-receiver has a frequency range of 200 to 1699 KHz in 1 - KHz steps and operates on airplane DC power.

CONTROLS AND INDICATORS

FUNCTION SWITCH FREQUENCY CONTROIL KNOBS

-

ADE KR-85TSO

_ NN 1148/0
[ voL U
N

\VOLUME CONTROL F1o81

FUNCTION SWITCH - Controls the mode of operation

NOTE

To prevent voltage transients from causing damage to KR 85, it is
recommended that function switch be in OFF position when starting

(OFF ADF/ANT BFO

|11}

airplane engine. S
1. OFF - Removes all power from the ADF receiver. ADF needle is inoperative.
2. ADF - System is in automatic direction finder mode. ADF needle will point to transmitting
station.
3. ANT - In this position system acts as a standard radio receiver. Will provide clearest aural

reception. ADF function is inhibited and ADF needle will rotate to a 90° position relative to
the lubber line.

4. BFO - Activates beat frequency oscillator tone to permit coded identifier to be heard from
stations transmitting keyed CW signals (Morse Code). ADF function is inhibited and ADF needle
will rotate to a 900 position relative to the lubber line.
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FREQUENCY CONTROL KNOBS - Used to select the desired frequency for ADF operation. The selected
frequency is displayed in the window between the knobs.

LEFT KNOB - Acts as one knob and selects frequencies in 100 KHz intervals.
LARGE OUTER RIGHT KNOB - Selects frequencies in 10 KHz intervals.
SMALL INNER RIGHT KNOB - Selects frequencies in 1 KHz intervals.

wW N =

Turn knobs clockwise to increase frequency and counter-clockwise to decrease frequency.
Mechanical stops limit knob rotation in either direction.

VOLUME CONTROL - Controls volume of incoming signal. Clockwise rotation increases volume. An Automatic
Gain Control circuit holds the receivers audio output relatively constant over wide variations of
signal input level. -

ADF INDICATOR

LUBBER LINE

450 INTERCEPT INDICES\J

ADF POINTER — |

AIRPLANE SYMBOL

COMPASS CARD

HEADING SELECTOR
KNOB

F19 25A

COMPASS CARD - Manually operated compass card controlled by the HDG knob.
LUBBER LINE - A fixed heading reference.

ADF POINTER ~ The arrow of the ADF pointer indicates the direction of the transmitter- station; relative to
the heading of the airplane, with receiver in ADF mode. Indicates magnetic bearing when
airplane heading is set under the lubber line.

HEADING SELECTOR KNOB - Used to set airplane heading under the lubber line.

ATRPLANE SYMBOL - A fixed, symbolic representation of the airplane. Always points to the lubber line.

45° INTERCEPT INDICES - Fixed index markers used to assist in establishing intercept angles relative to
selected ADF bearings. '

P

SECTION 11

LIMITATIONS

Not applicable.
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SECTION I

EMERGENCY PROCEDURES

Not applicable.

SECTION 1V
NORMAL PROCEDURES

Audio Control Panel - ADF switch to speaker or phone, as desired.

Function Switch - ANT.

Frequency Selector - SELECT desired ADF frequency. _
Station Identification - VERIFY.

Function Switch - ADF.

Airplane Heading - SET under lubber line.

OO WD =

When flying towards a station, correct right if pointer moves right and correct left if pointer moves
left. Station passage is identified by a 180~degree reversal of the pointer.

SECTION V

PERFORMANCE

Not applicable.
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SUPPLEMENT 7

KING KN 65A DME

SECTION |
GENERAL

This Pilot's Operating Handbook Supplement provides information necessary for the operation of the
King KN65A DME (Distance Measuring Equipment). When an airplane is equipped with a KN65A DME,
this Supplement must be included in the Pilot's Operating Handbook.

DESCRIPTION
The King KN65A DME is a distance measuring unit which also computes groundspeed and time-to-station.

-The KN65A electronically converts to distance the elapsed time required for a transmitted signal to
travel to and from a ground station. This distance is then indicated in nautical miles on the Range/
Speed/Time-to-station indicator. This distance, commonly referred to as slant-range distance, should
not be confused with actual along-the-ground distance. The difference between the ground distance and
slant range is smallest at low altitude and long range. If the range to the station is three times the
airplane altitude, or greater, error is negligible.

Channeling of the KN65A is accomplished with the #1 and #2 NAV receivers. The DME system uses
TACAN channels that are paired with VOR frequencies. Tuning the desired VORTAC frequency on the
NAV selectors automatically pairs the proper DME channel. A NAV 1/NAV 2 selector switch, located
on the pilot's instrument panel, selects the NAV receiver used to channel the DME.

DME INDICATOR

: READOUT DIMMER
DISTANCE TO STATION, CONTROL . . - .

4

AEO T
] —4‘!-’ [ TIME TO STATION/
H GROUND SPEED

O

MILES MIN KTS
O O

F19 30

TIME TO STATION/GROUND
SPEED SELECTOR >

Located on the pilot's instrument panel. When no DME signal is available or DME is in search mode,
digital display will be blank.
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DISTANCE TO STATION - Displays slant range distance to VORTAC. Distances are displayed to
nearest 0.1 nm from 0.0 to 99.9 nautical miles. Above 99.9 nm distances are displayed in 1.0 nm
increments. Indicator reads to 199 nm at "line-of-sight’ altitude.

TIME-TO-STATION/GROUND SPEED - Displays a continuously computed ground speed or time-to-
station, as desired. For accurate ground speed read-outs two conditions must be satisfied; (1) airplane
must be tracking directly TO or FROM the VORTAC station and (2) the range of the airplane from the
VORTAC must be 3 times the airplane altitude, or greater. With these conditions satisfied and the DME
locked on the VORTAC, the DME computer determines the rate of change between the station and the
airplane and then computes ground-speed from 0 to 400 knots. About 3 minutes after lock-on, displayed
ground speed is within 10% of true ground speed. For other flight paths the DME ground speed will read
low an amount which depends on the geometry of the flight path relative to the VORTAC station.

Once the ground speed has been accurately computed, up to 60 minutes Time-To-Station information is
available by use of the TIME-TO~STATION/GROUND SPEED SELECTOR. Since the accuracy of the
Time-To-Station display is determined by the distance from the VORTAC and accurate ground speed,
be sure these factors have time to stabilize before relying on Time~To-Station reading.

TIME-TO-STATION/GROUND SPEED SELECTOR. A push-to-operate button type switch used to select
either ground speed or time-to-station display. With ground speed displayed, depressing the button will
erase ground speed display and cause time-to-station to appear. Depressing the button again will erase
the time-to-station display and ground speed will reappear.

READOUT DIMMER CONTROL - An ambient light sensor which adjusts the brilliance of the digital dis-
play with respect to the amount of light in the cockpit.

SECTION i

LIMITATIONS

Not applicable

SECTION Ili
EMERGENCY PROCEDURES

Not applicable

SECTION IV
NORMAL PROCEDURES

20f 3

Before Takeoff
NOTE
An airplane on the ground may not be able to receive a DME signal

from a VORTAC due to line-of-sight limitations.

Airplane Power - ON.

Circuit Breakers - SET.

Radio Master Circuit Breaker Switch - ON. o
DME Power Switch - ON.

B DN
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NOTE

Recommend that power to avionics equipment be turned on only
after engine start as this procedure increases the reliability of
solid state circuitry. An initial warm-up period of one minute
is required before the DME will lock on to a ground station.

5. NAV 1/NAV 2 Selector Switch - #1 NAV.
6. #1 NAV Receiver - ON. Tune local VORTAC station.
7. DME Indicator - CHECK distance, Ground speed and time-to-station data can not be checked
on ground.
In Flight i
1. DME Power Switch - ON. —
2. NAV 1/NAV 2 Selector Switch - AS DESIRED. :
3. Selected NAV Receiver - TUNE to desired VORTAC frequency.
4. VORTAC Station Identifier - VERIFY.
5. TIME TO STATION/GROUND SPEED Selector - AS DESIRED.
CAUTION
DME may unlock due to loss of signal with certain combinations of
distance from station, altitude and airplane attitude.
SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 8

KING KT 76A TRANSPONDER

SECTION | —

GENERAL

The purpose of this Supplement is to provide information necessary for the operation of the King KT 7T6A
Transponder. When an airplane is equipped with a KT 76A Transponder this supplement must be in-
cluded in the Pilot's Operating Handbook.

DESCRIPTION

The KT 76A Transponder is an integral part of the air traffic control radar beacon system. The trans-

ponder provides identification of the airplane on the ATC ground controller's plan position indicator. -
~When the airplane is also equipped with an encoding altimeter, the transponder provides the ATC con~

troller with the pressure altitude of the airplane.

When interrogated by valid radar pulses from the ground station, the transponder will reply auto-

matically with a series of pulses coded to provide a discrete identification of the airplane. When the

airplane is also equipped with an encoding altimeter and the KT 76A Function Selector is in ALT
position, automatic altitude reporting will be included in response to Mode C (ALT) interrogations.

INDICATOR AND CONTROLS

FUNCTION SELECTOR CODE SELECTOR KNOBS

\ VAN RN\
o /1 % \g
T .
[ e -
/

REPLY LAMP IDENT BUTTON F19 30

FUNCTION SELECTOR - Selects transponder mode of operation. There is a 45-second delay from the
time primary power is applied (function selector in any-position other than OFF)
until transponder will operate.

OFF - All power is removed from unit.
SBY - Selection of SBY position maintains power on the transponder but responses to any
interrogations are inhibited.
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ON - Places the transponder in Mode A, the airplane identification mode. The transponder
will not provide altitude information in this mode. _

ALT - Places the transponder in Mode C. Transponder will respond with identification and
pressure altitude information if airplane is equipped with an encoding altimeter.

TST - The TST position provides a means to check the operational readiness of the trans-

ponder. If the transponder is operating properly, holding the switch in the TST posi-
tion will cause the REPLY lamp to illuminate.

REPLY LAMP/IDENT BUTTON

REPLY LAMP - Lamp flashes each time a response is made to a valid interrogation. The
REPLY lamp will remain on for a period of time after releasing the IDENT button;
this signifies transmission of the SPIP. Selection of the TST position lights the
REPLY lamp if the KT 76A is operational.

IDENT BUTTON - Momentarily depressing the IDENT button adds a SPIP (Special Position Iden-
tification Pulse) to the normal reply pulses for airplane identification. The SPIP is
transmitted for an interval of at least one radar sweep. Depress IDENT button only
when ATC requests the airplane to "squawk IDENT'.

CODE SELECTOR KNOBS - The reply code, which is displayed in the windows, is selected by rotating

the code selector knobs. The 4-digit code selected will determine the configuration
of the reply pulse.

SECTION Il
LIMITATIONS

Not applicable.

SECTION lli
EMERGENCY PROCEDURES
A. To Transmit an Emergency Signal
1. Function Switch - ON.
2. Code Selector Knobs - 7700.
3. IDENT Button - PRESS to effect immediate identification on ground controller's display.
B. To Transmit a Signal Representing Loss of All Voice Communications.
1. Function Switch - ON. .
2. Code Selector Knobs - 7700 for one minute, then select 7600 for 15 minutes. Repeat this pro-
cedure for remainder of flight.
3. IDENT Button - PRESS to effect immediate identification on ground controller's display

NOTE

See Airman's Information Manual for additional details for special
emergencies, such as air piracy, and for current codes.
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SECTION IV
NORMAL PROCEDURES
A. Before Takeoff
1. Airplane Power - ON.
2. Radio Master Circuit Breaker Switch - ON.
3. Function Switch - SBY. Allow 45-seconds for warm-up.
4. Function Switch - TST. Observe Reply lamp is illuminated as long as switch is held in TST
position.
5. Function Switch - SBY. _
B. After Takeoff -
1. To Transmit Mode A (Airplane Position Identification).
a. Code Select Knobs - SELECT assigned code.
b. Function Switch - ON.
NOTE
With Function Switch ON, REPLY lamp will flash to indicate
transponder is replying to interrogations.
c. IDENT Button - PRESS momentarily when instructed by ground controller to ''Squawk
IDENT'". REPLY lamp will glow steadily for a period of time to indicate IDENT opera-
tion.
2. To Transmit Mode C (Altitude Information)
a. Code Selector Knobs - SELECT assigned code.
b. Function Switch - ALT.
NOTE
When directed by ground controller to 'stop altitude squawk",
turn Function Switch to ON for Mode A operation.
Pressure altitude is transmitted, and conversion to indicated
altitude is done in ATC computers.
3. Transponder Phraseology
Air traffic controllers will use the phraseology listed below when referring to operation in the
air traffic control radar beacon system. Instructions directed to the pilot by air traffic control
refer to operation on mode A and mode C only. ST
TERM INTERPRETATION
IDENT Initiate transponder special position identification pulse by depressing
IDENT button.
SQUAWK (number) Operate transponder on designated code with function selector switch
in ON or ALT position.
SQUAWK ALTITUDE Set transponder function selector switch t6 ALT (mode C). Applicable
to airplanes with encoding altimeter only.
SQUAWK (number) & IDENT Set transponder to specified code with function selector switch in ON
or ALT position and engage IDENT button.
SQUAWK MAYDAY Turn function selector to ON or ALT and select code 7700.
SQUAWK STANDBY Switch transponder function selector switch to SBY.
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3. Transponder Phraseology (continued)
TERM INTERPRETATION

STOP ALTITUDE SQUAWK

STOP SQUAWK

Turn transponder function selector switch from ALT (mode C) to ON
(mode A).

Turn transponder function switch to SBY.

NOTE

Under no circumstances should civil airplanes operate on code 0000.

This particular code is reserved for military interceptor operations.

c. After Landing

1. Function Selector - OFF.

SECTION V
PERFORMANCE

Not applicable.

40f4

DATA ON THIS PAGE IS F.A.A. APPROVED Issued: 19 January 1979



ROCKWELL PILOT’S

COMMANDER OPERATING HANDBOOK SECTION IX
114A SUPPLEMENT 9

SUPPLEMENT 9

COLLINS AMR 350 AND AMR 350H AUDIO CONTROL SYSTEMS

SECTION | -

GENERAL

The purpose of this Pilot's Operating Handbook Supplement is to provide information necessary for the
operation of the Collins AMR 350 and AMR 350H Audio Control Systems. When an airplane is equipped
with either of these systems, this Supplement must be included in the Pilot's Operating Handbook .

DESCRIPTION

The Collins AMR 350 and AMR 350H are combination audio amplifiers and switching panels. The audio
amplifier raises signal strength to drive the speaker system. The switching panel provides selector
‘switches for the speaker, headphones, microphone and communications transceivers. The panel also
provides selector switches for monitoring audio signals from the NAV, ADF, DME and MKR beacon
receivers.

Both audio control systems contain a crystal controlled 75 MH, Marker Beacon receiver and marker
beacon lights.

CONTROL PANELS
AMR 350
The AMR 350 control panel is used when the airplane is not HF equipped.

MARKER BEACON LIGHTS

AMBIENT LIGHT SENSOR

Collins Audio/Marker

SPEAKER — HIGH
COM1COM2NAV1NAV2 ADF DME MKR

‘uimimimiming?

cOM2
, — \?F‘i ’ 4 | mARKI
I
MICROPHONE ; ; MARKER BEACON

SELECTOR AUTO RECEIVER SELECTOR SENSITIVITY AND
SWITCH SWITCH SWITCHES LAMP TEST SWITCH

F19 16A7

MICROPHONE SELECTOR SWITCH - Connects microphone to Comm 1 or Comm 2 VHF transmitter.
When the microphone button is depressed output to all airplane receivers is electronically muted
to prevent cockpit feedback in the transmission.

EXT position allows transmission to a cabin address sytem or a ramp hailer (if installed).

RECEIVER SELECTOR SWITCHES - Selector switches route the audio signal from the selected unit
into the speaker or headphones. Center position is OFF.

Issued: 19 January 1979 DATA ON THIS PAGE IS F.A.A. APPROVED 1of3



PILOT’S ROCKWELL

SECTION IX OPERATING HANDBOOK COMMANDER
SUPPLEMENT 9 114A

An isolation amplifier automatically raises signal strength to drive the speaker when selector
switch is in SPEAKER position. When selector switch is in PHONE position, the amplifier is
bypassed and the headphones are connected directly to the selected receiver.

AUTO SWITCH - The AUTO switch eliminates the constant switching of the COM 1 and COM 2 selector
switches when switching back and forth between VHF transmitters. The AUTO switch automatic-
ally matches the appropriate COM receiver to the transmitter selected. The audio from the
receiver selected by the microphone selector switch will be routed to the speaker or headphones,
depending upon the position of the AUTO switch.

MARKER BEACON - A 75 MH, Marker Beacon receiver is built into the AMR-350. The marker beacon
receiver will be in operation any time airplane power is on and circuit breakers are set.

The left, or blue, indicator labeled O, will illuminate when the airplane passes over an outer -
marker. The indicator will flash on and off two times per second and a 400-Hz dashed tone is

applied to the audio system.

The middle marker is identified by alternating dots and dashes on the amber lamp, labeled M,
and a 1300 Hz audio signal in dots and dashes.

The white light, labeled I, will illuminate with a series of dots, and a modulated 3000 Hz aural

tone is applied to the audio system, when the airplane passes over the inner marker. The white
light will also illuminate, and a 3000 Hz modulated tone will be available, when airplane passes

over an airways marker.

AMBIENT LIGHT SENSOR - The Ambient Light Sensor is a photocell which monitors cockpit ambient
light level and automatically adjusts the marker display brightness to an optimum level.

MARKER HIGH-LOW-TEST SWITCH. The High~Low~-Test Switch is the marker beacon sensitivity
control and lamp test.

HIGH position enlarges the area in which the marker signal can be received, and is normally
used for enroute flight. In HIGH position, the aural tone will begin about one mile from the
center of the outer marker. Placing the switch in LOW reduces the area in which the signal is
received and permits more precise detection of the center of the marker.

Placing the switch in TEST position will cause all three marker beacon lamps to illuminate.

NOTE

Middle marker signals are used to activate the glideslope extension
feature in some flight director systems. Placing the switch in TEST
position during an ILS approach may activate the glideslope extension
feature prematurely.

AMR-350H T

The AMR 350H provides all marker beacon functions, isolation amplification and audio switching functions
that are provided by the AMR-350; however, inputs are provided for an HF transceiver, two VHF trans-
ceivers, two navigation receivers and two automatic direction finders. The AMR-350H does not contain
the AUTO function.

All selector and control functions in the AMR-350H are the same as in the AMR-350 except for AUTO
function.
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MARKER BEACON LIGHTS

AMBIENT LIGHT SENSOR

Collins Audio/Marker

VHF1
HFV:;?' HF VHF1VHF2 NSAP\Em(z A1 A2 MR'”'GH
AN——A—N
figigigigimimigd

PHONE

MICROPHONE RECEIVER SELECTOR MARKER BEACON =
SELECTOR SWITCHES SENSITIVITY AND
SWITCH LAMP TEST SWITCH
F19 16B7
SECTION I
LIMITATIONS

Not applicable.

SECTION il
EMERGENCY PROCEDURES

Not applicable.

SECTION IV

NORMAL PROCEDURES
NOTE

If the audio amplifier fails to operate, position the receiver selector
switches to PHONE and use headset to hear audio signals.

1. Communications Transceivers - ON and TUNED to desired frequency.
2. Microphone Selector Switch -~ SELECT desired transmitter.
3. AMR-350
a. AUTO Switch - SPEAKER or PHONE as desired.
b. COM 1 and COM 2 Selector Switches - OFF.
NOTE
COM 1 and COM 2 Receiver Selector Switches must be OFF (center
position) when AUTO function is used.
4, AMR-~350H
HF, VHF 1 or VHF 2 Receiver Selector Switch - SPEAKER or PHONE-as desired.
Receiver selected must be same as unit selected by microphone selector switch.
5. Other receivers - SPEAKER or PHONE as desired.
SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 10

COLLINS VHF-251/VHF-251E COMMUNICATIONS TRANSCEIVER

SECTION | =
GENERAL
This Supplement provides information necessary for the operation of the Collins VHF—251/VHF—251E
Communications Transceiver. When an. airplane is equipped with a VHF-251 or VHF-251E, this
supplement must be included in the Pilot's Operating Handbook.
DESCRIPTION
The Collins VHF-251 and VHF-251E Communications Transceiver are panel mounted voice transceivers
which provide AM communication in the VHF range. They provide 720-channel operation from 118.000

through 135.975 MHz in 25 kHz increments. The units operate on airplane dc power.

The VHF-251E is designed for operation in Europe, however, appearance and pilot operation is identical
to VHF-251.

CONTROLS AND INDICATORS

AMBIENT
LIGHT
. SENSOR
ELECTRONIC CO"ln s Comm I—L-J \@/_
DISPLAY ! |l C|f X
T S = TRANSMIT
= - T INDICATOR

STORE/SELECT/ ]
RECALL
CONTROL STORE SELECT ——— MHZ
T~ FREQUENCY
Y

¥ J RECALL CONTROL
o _0- T e e
ON/OFF NS/ O O

VHF - 251 150 KHZ
VOL/SQUELCH — FREQUENCY
TEST CONTROL

F19 20

ON/OFF/VOL/TST - This control performs these functions:

a. ON/OFF - When control is fully counterclockwise, power is OFF. Turning the control
clockwise turns power to the unit ON and information will be observed on the electronic
display. Continued clockwise rotation increases the audio output level.

b. VOL/TST - An automatic squelch circuit eliminates background noise during a no-signal
condition. Pulling out the VOL/TST knob tests the squelch circuit by disabling the auto-
matic squelch, allowing noise to be heard in the airplane audio system. This providesa
rough check of receiver operation and a noise signal to use in making a preliminary volume
control setting before an intelligible signal is heard. Knob should be pushed in for normal
operation.
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STORE/SELECT/RECALL CONTROL - Controls a single channel frequency memory. Two frequencies
may be entered into a transceiver. To store a desired frequency:

a. Place control in SELECT.
b. Tune desired frequency.
c. Place control momentarily in STORE. This will cause the selected frequency to be

stored in the memory, replacing any previously stored frequency. When released the
control will automatically return to SELECT.

d. Tune second frequency.

e. Turn control to RECALL to operate on stored frequency. The unit may be switched
between SELECT frequency and RECALL frequency as often as desired.

The Electronic Display will display the frequency being used for transmit and receive.

NOTE

When operating in the RECALL position, always return the
STORE/SELECT/RECALL control to the SELECT position
before attempting to select a new frequency. If either the

kHz or MHz controls are changed when in the RECALL
position, the operating frequency will continue to be controlled
by memory, and therefore will not change. Upon return to
the SELECT position, the frequency previously in that
position will no longer be present.

NOTE

Removal of transceiver primary power will erase the fre-
quency stored in the memory circuitry. When power is re-
applied, the memory will automatically store the frequency
set on the frequency selector controls.

ELECTRONIC DISPLAY - The electronic display provides a 5-digit frequency display of the transceiver
frequency. The sixth digit in the frequency, which must be a 5 or a 0, is redundant information
and is not displayed. The displayed frequency will always be the frequency on which the trans-

. ceiver will transmit and receive.

AMBIENT LIGHT SENSOR - A photocell which monitors cockpit ambient light level and automatically
adjusts the display brightness to an optimum level.

XMIT - The transmit indicator is illuminated when the microphone is keyed to talk. The intensity of
the light varies with the transmitter audio to provide a modulation monitor.

FREQUENCY SELECTOR CONTROLS - The two concentric knobs are used to select communication
frequencies. The smaller knob selects kHz frequencies; the larger knob selects MHz fre-
quencies. There are no end stops; therefore frequencies may be selected by turning the knobs

in either direction any number of times. Selection of frequencies is made when STORE/SELECT/
RECALL control is in the SELECT position.

SECTION 1l
LIMITATIONS

Not applicable.

SECTION 1II
EMERGENCY PROCEDURES

Not applicable.
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NORMAL PROCEDURES

Airplane Power - ON.

Circuit Breakers - SET.

Radio Master Circuit Breaker Switch - ON.
Audio Control Panel - SET.
ON/OFF/VOL/TST Switch - ON.

STORE /SELECT/RECALL Control - SELECT.
Desired Comm Frequency - SELECT.

STORE Control - AS DESIRED.

RECALL Control - AS DESIRED.

WO =1CUiWH) =

SECTION V
PERFORMANCE

Not applicable.
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SECTION IX

SUPPLEMENT 11

COLLINS VIR-351 NAVIGATION RECEIVER

Issued: 19 Janaury 1979

This Supplement provides information necessary for the operation of the Collins VIR-351 Navigation
Receiver. When an airplane is equipped with a VIR-351 Navigation Receiver, this supplement must be
included in the Pilots Operating Handbook.

DESCRIPTION
The VIR-351 Navigation Receiver is a 200-channel VHF receiver which receives omni and localizer
signals from 108.00 through 117.95 MHz in 50 kHz steps. The frequency selected is digitally displayed

on the front panel of the unit.

The DME receiver-transmitter and the glideslope receiver are automatically channeled along with the
Navigation receiver when a VORTAC or LOCALIZER frequency is selected.

When dual VIR-351 Navigation Receivers are installed, they are labeled NAV 1 and NAV 2. NAV 1
receiver provides omni, localizer and glideslope data to the NAV 1 VOR/LOCALIZER/GLIDESLOPE
indicator or the pilot's Horizontal Situation Indicator, if installed; NAV 2 provides omni and localizer
data to the Nav 2 VOR/LOCALIZER indicator.

The VIR-351 operates on airplane 14 volt dc power.

CONTROLS AND INDICATORS

AMBIENT
LIGHT
ELECTRONIC _ SENSOR
DISPLAY —___ | Collins No 1 O=%
| IRIEEIERE e
[ !_: Ol 3| § NUNCIATO!
= : "KHZ
FREQUENCY
_ ,._‘ CONTROL
DISPLAY TO FREQ
SELECT —___ FROMu\ _—
e MHZ
_ . Y FREQUENCY
ON/OFF _——ULF O VIR-351 TS0 CONTROL
VOL/ID )

CONTROL - et

F19 20

ON/OFF/VOL/ID CONTROL - Controls application of power to the unit, varies audio gain, selects
voice only or voice and identification code together. In full counterclockwise position power is
OFF. Turning control clockwise applies power to the unit and information will be observed on
the display. Continued clockwise rotation increases the level of the audio and/or identification

Page 1 of 2
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tone output from the receiver. To select the identification position, pull the VOL/ID control out.
In this position, the ground station voice and identification code are coupled to the airplane audio
system. To select voice only, push the VOL/ID control in. In this position the identification
code is attenuated, permitting monitoring of VOR ground-station voice transmissions without
receiving the VOR identification code.

DISPLAY SELECT - The TO/FREQ/FROM control determines what information will be presented on the
electronic display. In FREQ position, the frequency of the selected ground station will be dis~
played. The FROM position displays the VOR bearing from the station in degrees, followed by the
letter F. Selection of TO position displays the bearing to the station (radial ¥ 180 degrees) in
degrees. Approximately 1 second is required to obtain a bearing reading from the display.

Three dashes will appear in the electronic display if no signal is received or a localizer fre-
quency is selected and switch is placed in TO or FROM.

FREQUENCY SELECTOR CONTROLS - The two concentric knobs, right of center are used to select
VOR or LOC frequencies. The smaller knob selects kHz frequencies in 50-kHz steps, the larger

knob selects MHz frequencies in 1-MHz steps. There are no end stops, therefore frequencies
may be selected by turning the knobs in either direction any number of times.

The DME receiver-transmitter (NAV 1 and NAV 2) and the glideslope receiver (NAV 1 only) are
automatically channeled along with the Navigation receiver when a VORTAC or LOCALIZER
frequency is selected.

AMBIENT LIGHT SENSOR - Controls brightness of electronic display by monitoring the ambient light
level in the cockpit.

WPT (WAYPOINT) ANNUNCIATOR - Located on #1 NAV receiver. Illuminates when RNAV mode is

in operation to alert the pilot that TO/FROM bearing displays are relative to the RNAV way-
point. Annunciator is inactive if airplane is not RNAV equipped.

SECTION 1
LIMITATIONS

Not Applicable.

SECTION 1l
EMERGENCY PROCEDURES

Not Applicable.

SECTION IV
NORMAL PROCEDURES

1. Airplane Power - ON.
2. Circuit Breakers - SET.
3. Radio Master Circuit Breaker Switch - ON.
4. Audio Control Panel Receiver Selector Switches - NAV 1 or NAV 2 as desired.
5. ON/OFF/VOL/ID Switch - ON.
6. Display Select Control - FREQ.
7. Frequency Selector Controls - SELECT desired frequency. .
8. VOL/ID Control - PULL OUT to verify identification code.
9. Display Select Control - AS DESIRED.
10. VOL/ID Control - AS DESIRED.
SECTION V
PERFORMANCE

Not Applicable.
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SUPPLEMENT 12
COLLINS IND-351 VOR/ILS INDICATOR
SECTION | -
GENERAL

The purpose of this Supplement is to provide information necessary for the operation of the Collins
IND-351 VOR/ILS Indicator. When an airplane is equipped with an IND-351, this supplement must be
included in the Pilot's Operating Handbook .

DESCRIPTION

The IND-351 is a panel-mounted, dual-pointer VOR/ILS indicator. It is used with a Collins VIR-351
NAYV receiver to provide a manual omnibearing selector. The IND-351 displays VOR/LOC and
Glideslope deviation, TO/FROM information, a NAV warning flag and a GS (glidelope) warning

flag.

The IND-351 receives required radio navigation data from the NAV 1 receiver.

INDICATOR AND CONTROLS

VOR/LOC DEVIATION BAR

COURSE INDEX ~__ |

GLIDESLOPE TO/FROM
DEVIATION | — ARROWS
BAR —

|~ WARNING FLAG

OMNI BEARING —
SELECTOR

F19 21

P

OBS (OMNI BEARING SELECTOR) - Used to rotate the azimuth card to the desired bearing which is
read under the course index.

GLIDESLOPE DEVIATION BAR - Displays deviation from the glidepath. The bar represents the
center line of the glideslope beam. When the deviation bar is above the glideslope center line
scale, the airplane is below the glideslope beam center line. If deviation bar is below the
center scale, the airplane is above the glideslope beam center line.
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Indications other than those received when properly
positioned for a front course ILS approach should be
ignored. These spurious glideslope indications may
at times appear to be valid glideslope indications.
Never make an ILS approach in any manner except in
accordance with an FAA-approved approach procedure.
Maintain a cross-check with a barometric altitude
throughout approaches, and never descend below min-
imum altitudes for the approach, regardless of any
glideslope indications, until safe landing by visual
reference is assured.

COURSE INDEX - Point of reference for selecting a course. Selected course is read under the index.

VOR/LOC DEVIATION BAR - Indicates the amount of deviation and the direction from a selected VOR
course or localizer path. The bar represents the center line of the selected VOR course or
localizer path. Each mark on the VOR/LOC deviation scale represents 20 deviation when on a

VOR course and approximately 0.25° deviation when on a localizer course.

GS FLAG - If in view indicates an unreliable glideslope signal when navigation receiver is tuned to a
localizer frequency.

TO/FR ARROW - Indicates whether the bearing of a selected VOR station is TO or FROM the airplane
when flying a selected VOR course. The TO/FR arrow will not be visible when the navigation
receiver is tuned to a localizer frequency.

NAV FLAG - If in view indicates unreliable information is being supplied to the VOR/LOC deviation bar.

SECTION 1I
LIMITATIONS

Not applicable.

SECTION 1l
EMERGENCY PROCEDURES -

Not applicable.

SECTION IV
NORMAL PROCEDURES
VOR OPERATION
1. NAV-1 Receiver - TUNE to desired VOR frequency.
g. VOR Station Identification Code - VERIFY. ke

To determine the bearing to a selected VOR station, rotate OBS knob until TO/FR arrow indicates
TO and VOR/LOC deviation bar is centered. Read TO bearing under the course index.

NOTE

Display Select Control on NAV receiver may also be used to determine
bearing TO or FROM a selected VOR station.
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4. To intercept and track a selected VOR radial, use OBS knob to set desired radial under the

course index, and then maneuver airplane to estabhsh correct intercept angle. VOR/LOC
deviation bar will center when an on-course condition has been established.

VOR STATION PASSAGE

The VOR/LOC deviation bar indicates angular deviation, therefore, the bar sensitivity will in-
crease as the airplane approaches the station. Recommend airplane be flown on a magnetic
heading during station passage until the TO/FR arrow displays a positive FROM indication.

LOCALIZER OPERATION

Localizer operation occurs when NAV-1 receiver is tuned to a published localizer frequency.
The NAV flag will be out of view when a reliable localizer signal is being received.

The localizer course width is much narrower than the VOR course, therefore smaller course
corrections are required to maintain the intercepted localizer course.

To intercept a localizer for a front course approach:
1. NAV-1 Receiver - TUNE to published localizer frequency.
NOTE
Glideslope receiver is automatically channeled at same time.

NAV Flag - CHECK out of view.
Published Inbound Course - SET under the Course Index.

wW N

NOTE

Setting the localizer course has no effect on the VOR/LOC
deviation bar when receiver is tuned to a localizer frequency.
However, it is recommended that the published course be set
on the indicator to aid in pilot orientation.

4, Localizer Course - INTERCEPT and TRACK.

NOTE

When intercepting a localizer course close to an airport,
recommend that pilot begin turning the airplane when the
VOR/LOC deviation bar moves off the stop. This will
reduce the possibility of course over-shoot.

When ﬂymg a front-course approach, or flying outbound on the back-course, heading corrections
are made by flying toward the VOR/LOC deviation bar. When flying a back-course approach,

or flying outbound on the front-course, corrections are made by flying away from the VOR/ LOC
deviation bar.

GLIDESLOPE OPERATION

The glideslope deviation bar provides vertical deviation information during an ILS approach.
When an ILS frequency is selected on the NAV-1 receiver, the associated glideslope receiver
is also channeled to the correct frequency. If a reliable glideslope signal is being received,
the GS flag will be biased out of view. The glideslope deviation bar will deflect in the d1rect10n
the pilot must fly to remain on the glidepath. R
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Indications other than those received when properly positioned for
a front-course ILS approach should be ignored. These spurious
glideslope indications may at times appear to be valid glideslope
indications. Never make an ILS approach in any manner except
in accordance with an FAA-approved approach procedure.
Maintain a cross-check with barometric altitude throughout
approaches, and never descend below minimum altitudes for the
approach, regardless of any glideslope indications, until safe
landing by visual reference is assured.

SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 13

COLLINS IND-350 VOR/LOC INDICATOR

SECTION | -
GENERAL

The purpose of this Supplement is to provide information necessary for the operation of the Collins
IND-350 VOR/LOC Indicator. When an airplane is equipped with an IND-350, this supplement must
be included in the Pilot's Operating Handbook.

DESCRIPTION

The IND-350 is a panel-mounted, single-pointer VOR/LOC indicator. It is used with a Collins VIR-351
NAV receiver to provide a manual omnibearing selector. The IND-350 displays VOR/LOC deviation,
TO/FROM information and a NAV warning flag.

The IND-350 receives required radio navigation data from the NAV 2 receiver.

INDICATOR AND CONTROLS

COURSE INDEX VOR/LOC DEVIATION BAR

T /

TO/FROM
| ARROWS

| WARNING FLAG

OMNI BEARING
SELECTOR

F19 21A

S

OBS (OMNI BEARING SELECTOR) - Used to rotate the azimuth card to the desired bearing which is
read under the course index.
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COURSE INDEX - Point of reference for selecting a course. Selected course is read under the index.
VOR/LOC DEVIATION BAR - Indicates the amount of deviation and the direction from a selected VOR
course or localizer path. The bar represents the center line of the selected VOR course or

localizer path. Each mark on the VOR/LOC deviation scale represents 20 deviation when on a
VOR course and approximately 0.25° deviation when on a localizer course.

TO/FR ARROW - Indicates whether the bearing of a selected VOR station is TO or FROM the airplane
when flying a selected VOR course. The TO/FR arrow will not be visible when the navigation
receiver is tuned to a localizer frequency.

NAV FLAG - If in view indicates unreliable information is being supplied to the VOR/LOC deviation bar.

SECTION 1I
LIMITATIONS

Not applicable.

SECTION Il
EMERGENCY PROCEDURES

Not applicable.

SECTION IV
NORMAL PROCEDURES

VOR OPERATION

1. NAV-2 Receiver - TUNE to desired VOR frequency.
g. VOR Station Identification Code - VERIFY.

To determine the bearing to a selected VOR station, rotate OBS knob until TO/FR arrow indicates
TO and VOR/LOC deviation bar is centered. Read TO bearing under the course index.

NOTE

Display Select Control on NAV receiver may also be used to determine
bearing TO or FROM a selected VOR station.

4. To intercept and-track a selected VOR radial, use OBS knob to set desired radial under the
course index, and then maneuver airplane to establish correct intercept angle. VOR/LOC
deviation bar will center when an on-course condition has been established. '

VOR STATION PASSAGE
The VOR/LOC deviation bar indicates angular deviation, therefore, the bar sensitivity will in-

crease as the airplane approaches the station. Recommend airplane be flown on a magnetic
heading during station passage until the TO/FR arrow displays a positive FROM indication.

LOCALIZER OPERATION

Localizer operation occurs when NAV receiver is tuned to a published localizer frequency. The
NAYV flag will be out of view when a reliable localizer signal is being received.

The localizer course width is much narrower than the VOR course, therefore smaller course
corrections are required to maintain the intercepted localizer course.
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To intercept a localizer for a front course approach:

1. NAV 2 Receiver - TUNE to published localizer frequency.
2. NAYV Flag - CHECK out of view.
3. Published Inbound Course - SET under the Course Index.

NOTE

Setting the localizer course has no effect on the VOR/LOC
deviation bar when receiver is tuned to a localizer frequency.
However, it is recommended that the published course be set
on the indicator to aid in pilot orientation.

4. Localizer Course - INTERCEPT and TRACK. B

NOTE

When intercepting a localizer course close to an airport,
recommend that pilot begin turning the airplane when the
VOR/LOC deviation bar moves off the stop. This will
reduce the possibility of course over-shoot.

When flying a front-course approach, or flying outbound on the back-course, heading corrections
are made by flying toward the VOR/LOC deviation bar. When flying a back-course approach,

or flying outbound on the front-course, corrections are made by flying away from the VOR/LOC
deviation bar.

SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 14
COLLINS ADF-650 AUTOMATIC DIRECTION FINDER (ADF)

SECTION | i

GENERAL —

This Supplement provides information necessary for the operation of the Collins ADF-650 ADF
system. When an airplane is equipped with this system, this Supplement must be included in the
Pilot's Operating Handbook .

DESCRIPTION

The Collins ADF-650 is an automatic direction finder system which provides continuous, visual bearing
indications of the direction from which a radio signal is being received. The system can be used for
plotting position, for homing and for aural reception of AM signals. A crystal controlled, beat fre-
quency oscillator (BFO) permits coded identifier to be heard from stations transmitting keyed CW signals
.(Morse Code).

The basic units of the ADF-650 are a Collins RCR-650 receiver, an IND-650 indicator and an
externally mounted combined loop-sense antenna. Operating controls are mounted on the receiver
front panel. The receiver has a frequency range of 200 through 1799 kHz in 1-kHz steps and operates
on airplane dec power. :

CONTROLS AND INDICATORS
ADF -650 RECEIVER

100-KHz/1-MHz 10-KHz FREQUENCY 1-KHz FREQUENCY
FREQUENCY CONTROL CONTROL CONTROL

— | \_ /

\. ! ]

BFO ANT ADF - T T ’
., O @ g o
= O0—0O
Y (o TEST
© ° e
ADF-650 TSO

—

AN
|
ON/OFF MODE CONTROL SELF-TEST SWITCH
VOL/ID 2 —
CONTROL
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ON/OFF/VOL/ID CONTROL - Controls the application of power to the system, varies the audio gain
and selects or removes the identification filter from the audio circuit. When control is full
counterclockwise, power is OFF. Turning control clockwise applies power to the unit. Con-
tinued clockwise rotation of the control increases the level of the audio and/or identification
output. Pulling the control outward causes the identification tone to become louder and improves
identification verification. Pushing the control in attenuates the identification tone.

MODE CONTROL - Controls the mode of operation of the system.
1. BFO - Activates beat frequency oscillator tone to permit coded identifier to be heard

from stations transmitting keyed CW signals (Morse Code). ADF needle continues
to operate in BFO mode.

2. ANT - In this position system operates as a standard radio receiver. Will provide
clearest reception of the identification code. ADF function is inoperative.
3. ADF - This mode is used for automatic direction finding. Drives ADF pointer.

FREQUENCY SELECTOR CONTROLS - Used to select the operating frequency of the ADF. The
selected frequency is displayed in the four backlighted windows above the selector controls.

TEST BUTTON - Pressing the TEST button while in ADF or BFO mode initiates a system self-test.
If the receiver, antenna and ADF indicator are operating properly, the indicator pointer will
rotate 90° from its position prior to pressing the TEST button. Releasing the TEST button
allows the pointer to return to its original position and normal operation is restored.

IND-650 INDICATOR

LUBBER
LINE
COMPASS
ADF CARD
BEARING
POINTER
AIRPLANE
7 SYMBOL
HEADING
SELECTOR

COMPASS CARD - A manually rotatable compass card used to determine the magnetic bearing to
the station.

HEADING SELECTOR - Rotates compass card to allow setting airplane heading under the lubber line.

ADF BEARING POINTER - Indicates the bearing between the longitudinal centerline of the airplane and
the selected station. If airplane heading is set under the lubber line, magnetic bearing to the
station is read under the ADF pointer. o

LUBBER LINE - Point of reference for setting airplane heading.

AIRPLANE SYMBOL - A fixed symbolic representation of the airplane. Always points to the lubber line.
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SECTION I
LIMITATIONS

Not applicable.

'SECTION Il
EMERGENCY PROCEDURES

Not applicable.

SECTION IV
NORMAL PROCEDURES

ADF OPERATION

O U LD

PILOT’S
OPERATING HANDBOOK

Audio Control Panel - ADF switch to speaker or phone, as desired.
ON/OFF/VOL/ID Control - ON.

Mode Control - ANT.

Frequency Selector - SELECT desired ADF frequency.
Station Identification - VERIFY.

Mode Control - ADF.

SECTION IX
SUPPLEMENT 14

When flying to a station, if pointer moves right, correct to the right; If it moves left, correct to the

left. Station passage is identified by a 180-degree reversal of the pointer.

SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 15

COLLINS DME-451

(WITH IND-450 INDICATOR)
SECTION | -
GENERAL

This Supplement provides information necessary for the operation of the Collins DME-451 Distance
Measuring Equipment (DME) system. When an airplane is equipped with a Collins DME-451 this
supplement must be included in the Pilot's Operating Handbook .

DESCRIPTION

The Collins DME-451, when used in conjunction with VORTAC stations, computes distance in nautical
miles to or froma selected ground station, ground speed in knots and time-to-station.

The DME-451 translates the time required for a transmitted signal to travel from the airplane to the
ground station and return into distance between the airplane and the ground station. Since the airplane
is airborne, the direct distance to the station will be slant-range distance. The difference between a
measured distance on the surface and DME slant-range distance is known as slant-range error and is
smallest at low altitude and long range. The error will be the greatest when the airplane is directly
over the ground facility, at which time the DME indicator will display altitude in nautical miles above
the station. Slant-range error will be negligible.when the airplane is one mile or more from the
ground station for each 1000 feet of altitude above the elevation of the station.

The DME-451 is channeled by the #1 or #2 NAV receiver. The DME system utilizes TACAN frequencies
that are paired with VOR frequencies. Tuning the selected VORTAC frequency on the NAV receiver

automatically selects the proper DME channel.

IND-450 INDICATOR

AMBIENT WAYPOINT
LIGHT ANNUNCIATOR
SENSOR
Collins DME MODE
SELECTOR
SYSTEM
POWER

F19 37 -

Dashes will be observed on the display until station lock-on occurs in NM mode or until a velocity of
at least 30 knots is established with lock-on in KTS or MIN mode.
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CONTROL OR
INDICATOR FUNCTION

SYSTEM POWER CONTROL - Controls application of airplane dc power to DME system.
AMBIENT LIGHT SENSOR - Aufomatically adjusts display intensity as a function of cockpit ambient light.

WAYPOINT ANNUNCIATOR - Illuminates to inform pilot that RNAV system is in operation. With RNAV system
in operation, all displayed data is relative to the waypoint. Inactive if airplane is not equipped

with R-NAV.
MODE SELECTOR ~
NM Position - Indicator displays slant-range distance to or from the selected station in nautical
miles up to 199.9 nm. B
KTS Position - Indicator displays airplane ground speed up to 399 knots.
MIN Position - Indicator displays time-to-station from 0 to 120 minutes out.
NOTE
Airplane ground speed and time~to~station are meaningful only when the
airplane track is directly to or from the ground station. The KTS and

MIN indications require approximately 1.5 minutes after station acquisition
for final accuracy.

NAVIGATION SYSTEM MODE CONTROL

Located to left of Comm/Nav control heads.

F19 38A

NAV 1 position provides DME frequency control by #1 Navigation receiver; NAV 2 position provides
DME frequency control by #2 Navigation receiver. The HOLD position is selected when the currently
controlling NAV receiver frequency is to be changed but the pilot wishes the DME to remain operating
on the current frequency after the navigation frequency has been changed.

SECTION 1l
LIMITATIONS

Not applicable.

SECTION Il
EMERGENCY PROCEDURES

Not applicable.
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NORMAL PROCEDURES
Before Takeoff

NOTE

An airplane on the ground may not bé able to receive a DME
signal from a VORTAC due to line-of-sight limitations.

1. Airplane Power - ON. )
2. Circuit Breakers - SET.
3. Radio Master Circuit Breaker Switch - ON.
4. DME System Power Switch - ON. =
NOTE
Recommend that avionics equipment be turned on only after
engine start. This procedure increases the reliability of
solid state circuitry.
5. DME Navigation System Mode Control - NAV 1.
6. #1 NAV Receiver - ON. Tune to local VORTAC station.
7. DME Mode Selector - NM. Check distance readout. Ground speed and time-to-station can not
be checked on ground.
In Flight
1. DME System Power Switch - ON.
2. DME Navigation System Mode Control - NAV 1 or NAV 2, as desired.

3. Selected NAV Receiver - TUNE to desired VORTAC frequency.

It is important to listen to the DME audio. This is the only
reliable means of identifying the DME beacon being used.

4. Audio Control Panel - SELECT DME AUDIO.
5. DME Identifier Signal - VERIFY.
6. DME Mode Selector - AS DESIRED.
7. To use Hold function proceed as follows:
a. Select VHF Nav frequency associated with desired DME station and obtain lock-on.
b. Set Nav System Mode Control to HOLD.
c. Select a new frequency on the NAV receiver used to contrel-the DME lock-on.
d. Monitor DME audio to ensure DME is still on the previously selected frequency.
; CAUTION
DME may unlock due to loss of signal with certain combinations
of distance from station, altitude and airplane attitude.
SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 16

COLLINS TDR-950 TRANSPONDER

SECTION IX
SUPPLEMENT 16

The purpose of this supplement is to provide information necessary for the operation of the Collins
TDR - 950 Transponder. When an airplane is equipped with a TDR - 950, this Supplement must

be included in the Pilot's Operating Handbook.

DESCRIPTION

The TDR-950 Transponder is an integral part of the air traffic control radar beacon system. The
transponder provides identification of the airplane on the ATC ground controller's plan position
indicator. When the airplane is also equipped with an encoding altimeter, the transponder provides
the ATC controller with the pressure altitude of the airplane.

When interrogated by valid radar pulses from the ground station, the transponder will reply auto-
matically with a series of pulses coded to provide a discrete identification of the airplane. When
the airplane is also equipped with an encoding altimeter and the TDR-950 Function Selector is in
ALT position, automatic altitude reporting will be included in response to Mode C (ALT)

interrogations.

INDICATOR AND CONTROLS

FUNCTION SELECTOR CODE SELECTOR SWITCHES

/AN

/. S
] Z
SBY ONJALT A
OFF [ TST %

365

REPLY LAMP IDENT
BUTTON LAMP DIMMER

DIM

REPLY @\
IDENT
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FUNCTION SELECTOR - Selects transponder mode of operation. There is a 20-second delay from the
time primary power is applied (function selector in any position other than OFF)
until transponder will operate.

OFF -~ All power is removed from unit.

SBY - Selection of SBY position maintains power on the transponder but responses to any
interrogations are inhibited.

ON - Places the transponder in Mode A, the airplane identification mode. The transponder
will not provide altitude information in this mode.

ALT - Places the transponder in Mode C. Transponder will respond with identification and

pressure altitude information if airplane is equipped with an encoding altimeter. If
airplane is not equipped with an encoding altimeter, transponder will respond with
identification code.

TST - The TST position provides a means to check the operational readiness of the trans-
ponder. If the transponder is operating properly, holding the spring-loaded switch in
the TST position will cause the REPLY lamp to illuminate.

REPLY LAMP/IDENT BUTTON

REPLY LAMP - Lamp flashes each time -a response is made to a valid interrogation. The REPLY
lamp will remain on for approximately 20 seconds after releasing the IDENT button;
this signifies transmission of the SPIP. Selection of the TST position lights the REPLY
lamp if the TDR-950 is operational.

IDENT BUTTON - Momentarily depressing the IDENT button adds a SPIP (Special Position Iden-
{ification Pulse) to the normal reply pulses for airplane identification. The SPIP is
transmitted for approximately 20 seconds longer than the time during which the IDENT
button is depressed. Depress IDENT button only when ATC requests the airplane to
"squawk IDENT".

LAMP DIMMER - Rotation of the IDENT button controls the brightness of the REPLY lamp.

CODE SELECTOR SWITCHES - The reply code, which is displayed in the windows, is selected by rotat-

ing the code selector switches. The switches are rotary type, each having eight positions
with no end stops. The 4-digit code selected will determine the configuration of the reply

pulse.

SECTION I
LIMITATIONS

Not applicable.

SECTION il -
EMERGENCY PROCEDURES !
A. To Transmit an Emergency Signal
1. Function Switch - ON.
2. Code Selector Switches - 7700.
3. IDENT Button - PRESS to effect immediate identification on ground controller's display.
B. To Transmit a Signal Representing Loss of All Voice Communications.
1. Function Switch - ON. o
2. Code Selector Switches - 7700 for one minute, then select 7600 for 15 minutes. Repeat this
procedure for remainder of flight.
3. IDENT Button - PRESS to effect immediate identification on ground controller's display.

NOTE

See Airman's Information Manual for additional details for
special emergencies, such as air piracy, and for current codes.
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SECTION IV
NORMAL PROCEDURES
A. Before Takeoff

1. Airplane Power - ON.

2. Circuit Breakers - SET.

3. Radio Master Circuit Breaker Switch - ON. .

4. Tunction Switch - SBY. Allow 20-seconds for warm-up. .

5. Function Switch - TST. Observe REPLY lamp is illuminated as long as switch is held in TST

position.

6. Function Switch - SBY. -

B.  After Takeoff B

1.

To Transmit Mode A (Airplane Position Identification).

a. Code Select Switches - SELECT assigned code.
b. Function Switch - ON. '
c. Lamp Dimmer - ADJUST as desired.

NOTE

With Function Switch ON, REPLY lamp will flash to
indicate transponder is replying to interrogations.

d. IDENT Button - PRESS momentarily when instructed by ground controller to " squawk
IDENT'". REPLY lamp will glow steadily for 20 seconds to indicate IDENT operation.

To Transmit Mode C (Altitude Information)

a. Code Selector Switches - SELECT assigned code.
b. Function Switch - ALT.

NOTE

When directed by ground controller to ''stop altitude squawk’’,
turn Function Switch to ON for Mode A operation.

Pressure altitude is transmitted, and conversion to indicated
altitude is done in ATC computers.

Transponder Phraseology
Air traffic controllers will use the phraseology listed below when referring to operation in the

air traffic control radar beacon system. Instructions directed to the pilot by air traffic control
refer to operation on mode A and mode C only.

TERM INTERPRETATION

IDENT Initiate transponder special position identification pulse by
depressing IDENT button.

SQUAWK (number) Operate transponder on designated code with function selector
switch in ON or ALT position.

SQUAWK ALTITUDE Set transponder function selector switch to ALT (mode C).

Applicable to aircraft with encoding altimeter only

SQUAWK (number) AND IDENT Set transponder to specified code with function selector switch
in ON or ALT position and engage IDENT button.

SQUAWK MAYDAY Turn function selector to ON or ALT and select code 7700.
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3. Transponder Phraseology (continued)

TERM INTERPRETATION

SQUAWK STANDBY Switch transponder function selector switch to SBY.

STOP ALTITUDE SQUAWK Turn transponder function selector switch from ALT

(mode C) to ON (mode A).
STOP SQUAWK Turn transponder function switch to SBY.
NOTE

Under no circumstances should civil airplanes operate on code 0000.
This particular code is reserved for military interceptor operations.

c. After Landing.

1. Function Selector - OFF.

SECTION V
PERFORMANCE

Not applicable.
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SUPPLEMENT 17

PURITAN “ALTITUDE TRAVELER” PORTABLE OXYGEN SYSTEM

SECTION | -
GENERAL

The purpose of this Pilot's Operating Handbook Supplement is to provide information necessary for
the operation of the Puritan "Altitude Traveler' Portable Oxygen System. When an airplane is
equipped with the Puritan Portable Oxygen System, this supplement must be included in the Pilot's
Operating Handbook. ’

DESCRIPTION

The Puritan "Altitude Traveler' Portable Oxygen System consists of 1800 PSI oxygen cylinder, a
.manual regulator, four oxygen outlets, four oxygen masks and hoses and a protective carrying case.
The manual regulator provides a means of varying the oxygen flow rate, thus giving the system a wide
selection of operating altitudes. The system meets the flow rate requirements set forth in FAR 23.1443
and is authorized for use at altitudes up to 30,000 feet. The oxygen system is installed in the center of
the rear seat and is easily removable for servicing.

To operate the system, the manual regulator should be adjusted to the altitude range bracketing the in-
tended operating altitude. Plug in the number of oxygen masks desired, verify that there is flow to each
mask by noting that the oxygen flow indicators, located in each delivery hose, have changed from Red to
Green, place the mask over the nose and mouth, adjust the retaining strap and breath normally. Never
plug in more masks than are necessary as this will result in a needless use of oxygen. Any time a
flight altitude change is made, a readjustment of the manual regulator may be necessary to assure that
its altitude range brackets the newly selected flight altitude. If this is not accomplished, inadequate
flow rates would result if the flight altitude selected is higher than the altitude range selected on the
manual regulator, while excessive and wasteful flow rates would result if the flight altitude selected is
lower than the altitude range selected on the manual controller. An emergency position is available on
the manual regulator. When this position is selected, an oxygen flow rate of 6 liters per minute at Sea
Level is established.

Oxygen duration is a function of the manual regulator setting and the number of occupants utilizing the
system. The following table depicts that relationship. C e

SA;fE‘lgeon NUMBER OF MASKS IN USE
Regulator 1 2 3 4
8- 12 6:10 2:50 1:56 1:30
12 - 16 4:56 2:28 1:35 1:08
16 - 20 3:53 1:50 1:16 0:5?4’ -
20 - 25 3:06 1:30 0:58 0:42
25 - 30 2:30 1:12 0:48 0:36

OXYGEN DURATION - HOURS:MINUTES
NOTE: The above chart is based on 1800 PSI, starting at noted altitude.
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The oxygen duration chart only shows average durations and assumes that the oxygen bottle has been
filled to maximum capacity prior to use. As these durations are approximate, it is advisable to peri-
odically check the oxygen level to preclude the possibility of unexpectedly exhausting the oxygen supply.
It is also advisable to periodically check the oxygen flow indicators to each mask to assure that each
occupant utilizing the system is receiving oxygen. Should the oxygen supply become exhausted or should
the flow to any mask cease (and flow cannot be restored), a descent should be made immediately to an
altitude that would not require the use of supplemental oxygen.

Oxygen capacity is a direct function of oxygen bottle pressure. 1800 psi at 70°F represents a fully
charged bottle, while 75% capacity represents 1350 psi, 50% capacity represents 900 psi and 25% capa-
city represents 450 psi. Thése pressure values vary slightly with temperature but have no significant
effect on oxygen duration. For more detailed information concerning this temperature/pressure rela-
tionship and for servicing instructions refer to the ""Altitude Traveler' Owner's Instruction Manual
provided with each unit. _

Oxygen Cylinder

Rating - 1800 PSI, steel cylinder with DOT3AA - 1800 Rating

Capacity - 22 Cubic Ft. (625 Liters) when charged to 1800 PSI at 70°F.
Oxygen

Type - Aviators Breathing Oxygen per MIL-0-27210, Type I or equivalent.
Weight

. Approximate total weight of cylinder and masks - 17.5 Lbs.

SECTION 1l
LIMITATIONS

There are no changes to the operating limitations when this equipment is installed.

SECTION 1l
EMERGENCY PROCEDURES
Oxygen Flow Interruption
1. Oxygen Regulator - EMERGENCY .
If oxygen flow is re—esiZablished:
2. Oxygen Regulator - RESET TO DESIRED ALTITUDE RANGE.
If oxygen flow is not restored:

3. Descent - DESCEND TO AN ALTITUDE THAT DOES NOT REQUIRE THE USE OF
SUPPLEMENTAL OXYGEN.,

WARNING

An insufficient supply of oxygen can severely limit a pilot's ability to
effectively fly his aireraft.
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SUPPLEMENT 1 (CONTD)
SECTION IV
NORMAL PROCEDURES
Pre-Flight Inspection
Interior
1. Oxygen Quantity - CHECK.
2. Oxygen Masks - CHECK CONDITION and AVAILABILITY.
3. Oxygen Bottle and Case - SECURELY TIED DOWN. B
Before Starting
1. Oxygen Masks - CONNECT TO BOTTLE.
NOTE
Connect only those masks which will be used in flight.
2. Oxygen Regulator - SET ANTICIPATED CRUISING ALTITUDE RANGE.
3. Oxygen Flow Indicator - CHECK GREEN ON ALL MASKS ANTICIPATED FOR USE.
4. Oxygen Regulator - OFF.
Normal Climb
1. Oxygen Masks - DON.
WARNING
All smoking materials must be extinguished when oxygen
is being used.
2. Oxygen Regulator - SET DESIRED ALTITUDE RANGE.
NOTE
FAR 91.32 requires that the pilot use supplemental oxygen
between 12,500 Ft. MSL and 14,000 Ft. MSL when that
portion of the flight exceeds 30 minutes. It further requires
that the pilot use supplemental oxygen at altitudes in excess
of 14,000 Ft. MSL and that all occupants are provided with
supplemental oxygen at altitudes in excess of 15,000 Ft. MSL.
It is recommended that all occupants use supplemental
oxygen at altitudes in excess of 10,000 Ft. MSL and
that the pilot use supplemental oxygen when flying at
altitudes in excess of 5,000 Ft. MSL at night.
3. Oxygen Flow Indicators - CHECK GREEN ON ALL MASKS IN USE.
Cruise
1. Oxygen Flow Indicators - PERIODICALLY CHECK ALL MASKS IN USE.
2. Oxygen Capacity - PERIODICALLY CHECK.
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Descent

1. Oxygen Regulator - READJUST AS NECESSARY.

When aircraft has descended below an altitude where supplemental oxygen is no longer required:

2. Oxygen Regulator - OFF.
3. Oxygen Masks - STOW.

SECTION V

PERFORMANCE

There are no changes to the operating performance data when this equipment is installed.
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EDO-AIRE MITCHELL
P. O. Box 610
Mineral Wells, Texas 76067

FAA/DAS APPROVED
PILOT'S OPERATING HANDBOOK SUPPLEMENT
FOR
EDO-AIRE MITCHELL CENTURY III AUTOPILOT
MODEL AK574
WHEN INSTALLED IN
ROCKWELL COMMANDER MODELS 114 AND 114A

Reg. No. MI5&34)
Ser. No. /#4506
SECTION 1 _ _

GENERAL

This supplement must be used in conjunction with the applicable FAA Approved
Pilot's Operating Handbook when Edo-Aire Mitchell Century III Autopilot Model
AK574 is installed in accordance with STC SA3122SW-D. The information con-
tained herein supplements the information of the basic Pilot's Operating
Handbook; for limitations, procedures and performance information not -con-
tained in this supplement, consult the basic Pilot's Operating Handbook.

SECTION 2
LIMITATIONS

1. Maximum speed for autopilot operation is 170 KIAS. (Autopilot Vmo)

2. Reduce autopilot Vmo 4.0 KIAS per each 1000 feet P.A. above 13,000 feet
P.A.

3. Autopilot operation not authorized with more than 20° (approach) flap
extension.

4. Required Placard P/N 13A660-1 "Conduct trim check prior to fllght - (See
POH)" to be installed in clear view of pilot.

5. -Autopilot OFF during take-off and landing.

SECTION 3
EMERGENCY PROCEDURES

NOTE: During examination of this supplement, the pilot is advised to
locate and identify the autopilot controls and the trim master
switch and circuit breakers for both systems.

AUTOPILOT

1. In the event of an autopilot malfunction, the autopilot can be:
a. Disconnected by depressing the trim switch "AP OFF!.-bar.
b. Disconnected by pushing the. roll rocker switch OFF.
c. Overpowered at either control wheel.

FAA/DAS APPROVED
DATE: 1-23-79
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cause electric trim action will increase overpower force.
2. Altitude Loss During Malfunction:

a. In climb, cruise or descending flight, an autopilot malfunction with
a 3 second delay in recovery initiation could result in as much as
50° bank and 300' altitude loss. Maximum altitude loss measured at
170 KIAS in a descent.

“b. In approach configuration, an autopilot malfunction with a 1 second
" delay in recovery initiation could result in as much as 15° bank and

60' altitude loss. Maximum altitude loss measured in approach
configuration, gear down, and operating either coupled or uncoupled.

TRIM
1. In the event of a trim malfunction:
a. Operate the trim command switch in a direction opposite the runaway.
This will open the trim circuit breaker and stop all trim action.
b. Trim master switch - OFF. Retrim aircraft as necessary using manual

trim system..
c. Trim circuit breaker - Pull. Do not operate trim until problem is
corrected.

2. If a trim runaway occurs with the autopilot operating, the above proce-
dures will disconnect the autopilot which will immediately result in
higher control wheel forces. Be prepared to manually retrim, as neces-
sary, to eliminate undesirable forces.

COMPASS SYSTEM

1. Emergency Operation With Optional NSD 360A (HSI) Slaved and/or Non-
Slaved:

NSD 360A

a. Appearance of HDG Flag:

1. Check air supply gauge (vac or pressure) for adequate air
supply (4 in. Hg. min.).

2. Check compass circuit breaker.

3. Observe display for proper operation.

b. To disable heading card - pull circuit breaker and use magnetic
compass for directional data.

NOTE: If heading card is not operational, autopilot should not
be used.

c. With card disabled VOR/Localizer and Glide Slope displays are still
functional; use card set to rotate card to aircraft heading for
correct picture. . -

d. Slaving Failure - (i.e. failure to self correct for gyro drift):
1. Check gyro slaving switch is set to No. 1 position (if equipped

with Slave No. 1 - No. 2 switch) or "Slaved" position when
equipped with Slaved and Free Gyro Mode Switch.
2. Check for HDG Flag.
3. Check compass circuit breaker.
4. Reset heading card while observing slaving meter.
© NOTE: Dead slaving meter needle or a needle displaced fully
one direction indicates a slaving system failure.
5. Select slaving amplifier No. 2, if equipped. If not equipped,
proceed with No. 7 below.

FAA/DAS APPROVED
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6. Reset heading card while checking slav1ng meter. If proper
slaving indication is not obtained,

7. Switch to free gyro mode and perlodlcally set card as an un-
slaved gyro.
NOTE: In the localizer mode, the "TO-FROM" arrows may remain out of

view, depending upon the design of the NAV converter used in
the installation.

SECTION 4
NORMAL PROCEDURES

AUTOPILOT

Refer to Edo-Aire Mitchell Pilot's Operating Manual, P/N 68525, dated 2-71 for
autopilot pre-flight and normal .in-flight procedures and NSD 360A Operator's
Manual, P/N 68S85, dated 4-1-74, revised 5-1-76, as applicable.

TRIM SYSTEM
GENERAL

This aircraft is equipped with an electric elevator trim system that has two
operating modes:

1. Manual command trim
2. Autotrim follow-up mode when the autopilot pitch section is engaged

The electric trim system is designed to withstand any type of single malfunc~
tion, either mechanical or electrical, without uncontrolled operation result-
ing. The pre-flight check procedure is designed to uncover hidden failures
that might otherwise go undetected. Proper operation of the electric elevator
trim system is predicated on conducting the following pre-flight check before
each flight. If the trim system fails any portion of the procedure, pull the
trim circuit breaker and leave the circuit breaker out until trim system is
repaired. Substitution of any trim system component for another model is not
authorized.

The command electric trim switch on the left hand portion of the pilot's
control wheel has two functions:

1. When the top bar (autopllot off) is pressed, it disconnects the auto-
pilot.

2. When the top bar is pressed AND the rocker is moved forward, nose down
trim will occur - when moved aft, nose up trim will occur.

PRE-FLIGHT: COMMAND TRIM - BEFORE EACH FLIGHT

1. Check trim circuit breaker - IN.

2. Trim master switch - ON.

3 Autopilot OFF - Check normal trim operation - UP. Grasp trim control and
check override capability. Check nose down operation. Recheck override.

4. Activate center bar only - push rocker fore and aft - 6nly. Trim should
not operate with either separate action.

FAA/DAS APPROVED
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AUTOTRIM - BEFORE EACH FLIGHT

1. Autopilot ON - (Roll and Pitch Sections) Check automatic Operation by
activating autopilot pitch command disc UP then DN. Observe trim opera-
tion follows pitch command direction.

NOTE: In autopilot mode, there will be approximately a 3 second delay
: between operation of pitch command and operation of trim.

2 Press center bar (AP OFF) =~ release - check autopilot disengagement.

3. Rotate trim control to check manual trim operation.

4. Recheck aircraft pitch trim to correct take-off position after autopilot
and trim system check. ’

SPECIAL OPERATIONS AND INFORMATION

1. Altitude Hold Operation - For best results reduce rate of climb or
descent to 500 FPM before engaging altitude hold mode. For precise._
altitude control in altitude hold mode below approximately 100 KIAS
extend up to 20° landing flaps.

2. Instrument Approach Operations - Initial and/or intermediate approach
segments should be conducted with 20° flaps and approximately 100 KIAS.
Upon intercepting the glide path or when passing the final approach fix
(FAF) immediately lower landing gear and reduce the power for approxi-
mately 85 KIAS on the final approach segment. Adjust power as necessary
during remainder of approach to maintain correct airspeed. For ap-
proaches without glide path coupling adjust pitch command disc in con=-
junction with power to maintain desired airspeed and descent rate.

3. Instrument Approach Go-Around Maneuver - At the decision height (DH) or
missed approach point (MAP) perform the go-around as follows:

a. Select pitch mode and adjust for desired attitude.-

NOTE: During glide slope coupled approach the pitch command disc
can be preset to the desired attitude. At the decision
height, disengage the altitude hold to initiate the go-
around attitude.

b. Add take-off power or power as desired.

c. After positive rate of climb is establlshed, raise landing gear and
flaps.

d. Select HDG mode. at coupler for turn from the approach course and set
the desired heading on the DG.

SECTION 5
PERFORMANCE

No change.

APPROVED //éﬁ% /M

Walter F. DaV1s

.

EDO-AIRE MITCHELL
DAS 2 sw

DATE: 1-23-79

P/N 68S331-1

4 of 4






ELHILEY OIS O AmETca

Department of Transportation —Jfederal Aviation Administration

Supplemental Type Certificate
L/QZ;§2¢4WW SA3122SW~D

Mitchell Industries, Inc., dba
0_" . b b
Hhiiv corlifbcaly isued do EDO-ATRE MITCHELL

P. 0. Box 610

Mineral Wells, Texas 76067

conliftshat e Aarge in.bho Sgpoe disipm for e follsing, et corith Bho diitations, and condditions
Lhorsfor-asspeciied horcon srccts the.airawerthinasmeguiremendsgf Bord - 23 %ﬂab‘edefal Aviation
Rogectationa =
Doigs }Méﬂw,/f[mw A12S0

Moke: Rockwell Commander
Moot 112, 112B, 112TC, 112TCA, 114, 114A

Installatlon of Mltchell Automatlc Flight System Model AK574 consisting of a
Century III Autopilot with Optional Radio Coupler and Glide Slope Coupler according
to Bulletin No. 698, Revision 6, dated 1-10-79 and Master Drawing List No. 87A828,
Revision F, dated 1-10-79 (14 Volt System) and/or later FAA Approved Revisions of
the above data.

Dornilaloons.andGondilisns: The following FAA/DAS Approved Pilot's Operating Handbook
Supplements are required: P/N 68S331-1, dated 1-23-79 for Rockwell Commander Models
114 and 114A; P/N 68S379-1, dated 4-29-76, revised 12-23-76 for Rockwell Commander
Model 112TC and 112TCA; P/N 68S428, dated 10-11~76 for Rockwell Commander Model 112B.
FAA/DAS Approved Airplane Flight Manual Supplement, P/N 68S359, dated 3-19-76 is re-—
quired for Rockwell Commander Model 112 and/or later FAA Approved Revisions of the
above Supplements. Placard, P/N 13A660 is required for Rockwell Commander Model 112;
Placard, P/N 13A660-1 is required for Rockwell Commander Models 112B, 112TC, 112TCA,
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Focoral Hiation Setsrindistration.

Ginte ofoopplivation: 3-1-76 Gislemoissued: 4-29=765 10-11-76;5 12-23-76;
_ 1-23-79 Revision 4
_@,}aéw/z)dull/n“' N 3-19-76 g’aéawwﬂ(é&/ B
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(Signature )
Harold W. Holdeman
DAS Staff Coordinator, DAS 2 SW

(Title)
Any alteration of this certificate is punishable by a fine of not exceeding 81,000, or imprisonment not exceeding 3 years, or both.
This certificate may be transferred in accordance with FAR 21.47.
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EDO-AIRE MITCHELL
P. O. Box 610
Mineral Wells, Texas 76067

FAA/DAS APPROVED
PILOT'S OPERATING HANDBOOK SUPPLEMENT
FOR
EDO-AIRE MITCHELL COMMAND ELECTRIC TRIM SYSTEM
MODEL AK582
_ WHEN INSTALLED IN
ROCKWELL COMMANDER MODELS 114 AND 114A

Reg. No. /\/_4‘8??/’/
Ser. No. _/#Jo¢

SECTION 1 i
GENERAL

This supplement must be used in conjunction with the applicable FAA Approved
Pilot's Operating Handbook when Edo-Aire Mitchell Command Electric Trim System
Model AK582 is installed in accordance with STC SA3123SW-D. The information
contained herein supplements the information of the basic Pilot's Operating
Handbook; for limitations, procedures and performance information not con-
tained in this supplement, consult the basic Pilot's Operating Handbook.

SECTION 2
LIMITATIONS

Required Placard, P/N 13A660-1 "Conduct trim check prior to flight - See POH"
to be installed in clear view of the pilot.

SECTION 3
EMERGENCY PROCEDURES

1. Overpower control wheel forces initially, and depress and hold the master
interrupt switch on the control wheel. This will stop all trim actiom.

2. Retrim aircraft with manual trim system to alleviate control force.

3. Move the trim master switch to the OFF position.

4 Release interrupt switch while observing trim wheel to assure that the
trim system is disabled. -

5. Pull trim circuit breaker. Leave circuit breaker open until the trim
system is corrected.

SECTION 4
NORMAL PROCEURES

1. PRE-F]f.iGHT INSPECTION - BEFORE EACH FLIGHT -

a. Circuit breaker - IN.
b. Trim Master Switch - ON.

FAA/DAS APPROVED
DATE: 1-23-79
P/N 68S366-1 1of 2
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c. Depress switch center bar and rock switch fore (down) and aft (up) -
check trim operates in correct direction both Up and Down.

d. Release trim switch. Depress only the center bar - Trim should not
operate. _ '

e. Rock switch fore and aft omly - (Do not depress center bar) Trim
should not operate.

f. Operate trim normally - grasp trim wheel and check that trim may be
overpowered by hand. '

If the trim system fails any portion of the above check procedures, turn the
trim master switch OFF and do not operate the trim system until the system is
corrected. This trim system has been designed to require two separate fail-
ures before uncontrolled operation can occur. The pre-flight inspection
procedure is established to identify a system failure that might otherwise go
undetected. '

2. IN-FLIGHT PROCEDURES

Depress center bar and move switch rocker fore or aft to obtain electric
trim nose down or up. Release switch to stop trimming.

SECTION 5
PERFORMANCE

No change.

AI;PROVED // M Z&M

Walter F. Davis

EDO-AIRE MITCHELL
DAS 2 SW

DATE: 1-23-79

P/N 68S5366-1
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Bnited States of America
Department of Transportation —Ffederal Aviation Administration

Lupplemental ‘Type Certificate
W SA3123SW-D

77 , _ Mitchell Industries, Inc. dba
Mhin.corlificaly dsseeddo FHO_ATRE MITCHELL

P. 0. Box 610

Mineral Wells, Texas 76067

wcordifies thal thechangeintiolyfiodeign fon o following prroductiidh o limilalions and.condilions
WMWWMWMMW&%% 23 9/,%0 Federal Aviation

Sgguwzédm& -
Crsginal Spoduct — Tppo CorlifboaltoNiamdon: A1250

Moks: Rockwell Commander
Modst: 112, 112B, 112TC, 112TCA, 114, 114A

) A 78 .

Installation of Mitchell Command Electric Trim System Model AK582 according to
Bulletin No. 706, Revision 4, dated 1-10-79 and Master Drawing List No. 87A851,
Revision D, dated 1-10-79 (14 Volt System) and/or later FAA Approved Revisions
of the above data.

_zznggxamu%wu/iivuézbn¢: FAA/DAS Approved Pilot's Operating Handbook Supplements are ‘
required: P/N 68S366-1, dated 1-23-79 for Rockwell Commander Models 114 and 114A; E
P/N 68S5380-1, dated 4-29-76, revised 12-23-76 is required for Rockwell Commander '
Models 112TC and 112TCA, P/N 685431, dated 10-11-76 for Rockwell Commander Model
112B. FAA/DAS Approved Airplane Flight Manual Supplement, P/N 688365, dated 3-19-76
is required for Rockwell Commander Model 112 and/or later FAA Approved Revisions of
the above Supplements. Placard P/N 13A660 is required for Rockwell Commander Model

Placard P/N 13A660-1 is requlred for Rockwell Commander Models 1121C, 112TCA

3-1-76 _@(J&N '/..4—29—'76; 10-11-76; 12-23-76;

_@,aé/ 2, aé'ca&fofn/ J
(e 1-23-79 Revision 4
(Signature )

Harold W. Holdeman
DAS Staff Coordinator, DAS 2 SW
: (Title)
Any alteration of this certificate is punishable by a fine of not exceeding 81,000, or imprisonment not exceeding 3 years, or bolh.
This certificate may be transferred in accordance with FAR 21.47. .
FAA Form 8110-2 (10-68) /







