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CHEESNA CONGRATULATIONS
MODEL 210M

CONGRATULATIONS ....

Welcome o the ranks of Cessha gwners! Your Cessna has been designed and
comstracted 1o give sou the mast in performance. economy, and comior . s our desice that
vou will tind fhing i either for business or pleasure, a pleasant and profitable experivnee,

This Pile™s Operating Handbuohk has been prepared as a guide to help s ou gerthe maost
pleasure amd utility fram yoor airplane. It conrains information about your Cessng's
eouipment. operatiry procedures, and perfurmance; and suggestions toar its sevicing and
cares We urge you o read it from cover to cover. and o refer to it frequently.

Our interest in your tlying pleasure has not ceased with your purchase of o Cewsnu,
World-wide. the Cessna Dealer Organization backed by the Cessng Customer Services
Department stunds ready to serve you. The tollowing =ervices are oftered by most Crsanag
Doalers:

® THI CESSNAWARRANTY, which prowides coverage for parts and labhaor, is available ar
Crssna Dealers warldwide, Specilic benglits and provisions of warranty, plus othes
important bizaeiins for you, are conlained in vour Custumer Care Program hook,
supplied with your girplane, Warranty service is avaifable woyou at authorized Cessng
Dealers throughnur the world upon presentation ot vour Custormer Cure Cardwhich
entabhishes your eligibility under the warramy.

®  FACTORY TRAINED PERSONNEL to provide vou with courteous espoert senice

® FACTORY APPROVED SERVICE FQUIPMENT ta provide you efficient and accurare
workmanship.

® A STOUK OF CFNUINE CESSNA SERVICE PARTS on hand whoen you need thep.

® THE LATEST ALTHORITATIVE INFORMATION TOR SIRVICING CESSNA AIR-
PLANES, since Cessna Dealers have allof the Service Manuals and Parts Catalogs kegn
current by Service Letters and Service News Letters, published by Cuessng Aircrant
Coumpuny.

o tnge all Cessna owners to use the Cessna Degler Qraanization (o the tullest,

A current Cessng Dealer Directory accompanies yaur new airplane. The Directory 15
revised frequently, and g correntcopy can be obtained trom vorr Cessna Dealer Muke your
Dircctony wne of your cross-country flight planning aids; a warm welcome awaits vou 3y
ennry Cossng Dealer.



PERFORMANCE- CESSNA

SPECIFICATIONS MODEL 210M
PERFORMANCE - SPECIFICATIONS
SPEED:
Maximum at Sea Level . .. . ... . . . .. 173 KNOTS
Cruise, 75% Power at 8500 Pt . . . . 171 KNOTS

CRUISE: Recommended lean mixture with fuel allowance for
engine start, taxi, takeoff, climb and 45 minutes
Teserve at 45% power,

75% Powerat6500Ft . . . . . . . . . . .Hange 855 NM
034 Pounds Usable Fuel Time 5.1 HRS
Maximum Range at 10,000Ft . . . . . . . Hange 1065 NM
534 Pounds Usable Fuel Time 7.9 HRS

RATE OF CLIMB AT SEA LEVEL e . . . . . . . . 8550 FPM
SERVICE CEILING . . . . . . . . . .. . .. 17B300FT
TAKEOFF PERFORMANCE:

Ground Roll ., , e e e . . . . . . 1250 FT

Total Distance Over 50 F‘t Obstd.c]e . . . . . . . . 2030FT
LANDING PERFORMANCE:

Ground Roll |, . 4 1 T

Total Distance Over 30 F‘t Obsta.cle .. . . . . . . .1500FT
STALL SPEED (CAS):

Flaps Up, Power Off ., ., . . . . . . . . . . . . . . B3 KNOTS

Flaps Down, Power Off . . . . . . . . . . . . . . . 56 KNOTS
MAXIMUM WEIGH':

Ramp . . e e e e e ... . . . . ., 3812LBS

Takeoff and La.ndm . o v« <« . . . . . . .3B0ODLBS
STANDARD EMPTY W IGHT:

Centurien . . . e e o e e . .. . B1B8 LBS

Centurion [I . . e . . . . . . . . . . . .B223BLBS
MAXIMUM USEF‘UL LOAD

Centurion . . . . . e e o v . . . . . . 1B44LBS

Centurion [T , | .. . 1574 LBS
BAGGAGE ALLOWANCE: Maxlmum With 4 People . . . 240 LLBS
WING LOADING: Pounds/Sq F P ... 217
POWER LOADING: PoundsfHP s e e e e 127
FUEL CAPACITY: Total . . . . . . . . . . . . . . . , 80 GAL.
OlL CAPACITY . . .. .. . 10QTs
ENGINE: Teledyne Cont.menta.l Fuel In}ectlon . .. . I0-520-L

300 BHP at 2850 RPM (5-Minute Takeoff Ratmg)
285 BHP at 2700 RPM (Maximum Continuous Ratmg]
PROPELLER: 3-Bladed Constant Speed. Diameter . . B0 TN,
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CESSNA SECTION 1
MODEL 210M GENERAL

INFTRODUCTION

This handbook contains # sections, and includes the material required
to be furnished to the pilot by CAR Part 3. It also contains supplemental
data supplied by Cessna Aircraft Company.

Section 1 provides basic data and information of general interest. 1t
also contains definitions or explanations of symbols, abbreviations, and
terminology commonly used.

DESCRIPTIVE DATA
ENGINE

Number of Engines: 1.

Engine Manufacturer: Teledyne Continental.

Engine Model Number: I10-520-L.

Engine Type: Normally-aspirated, direct-drive, air-cooled, horizontally-
opposed. fuel-injected, six-cylinder engine with 520 cu. in. displace-
ment,

Horsepower Rating and Engine Speed:

Maximum Power (5 minutas - takeoff): 300 rated BHP at 2850 RPM.
Maximum Continuous Power: 285 rated BHP at 2700 RPM.

PROPELLER

Propeller Manufecturer; McCauley Accessory Division.
Propeller Model Number: D3A34C404/80V A-0.
Number of Blades: 3.
Propeller Diameter, Maximum: 80 inches.
Minimum: 78.5 inches.
Propeller Type: Constant speed and hydraulicaliy actuated, with a low
pitch setting of 11.0° and a high pitch setting of 27.0° (30 inch station).

FUEL

Approved Fuel Grades (and Colors):
100LL Grade Aviation Fuel (Blue).
100 (Formerly 100/130) Grade Aviation Fuel (Green).
Total Capacity: 80 gallons,
Total Capacity Each Tank: 45 gallens.
Total Usable: 89 gallons,

i-3



SECTION t CEBSNA
GENERAL MODEL 210M

OIL

0il Grade (Specification):

MIL-L-86082 Aviation Grade Stiraight Mineral Oil: Use to replenish
supply during first 25 hours and at the first 25-hour oil change.
Continue tc use until a total of 30 hours has accumulated or oil
consumption has stabilized.

NOTE

The airplane was delivered from the factory with a2 corro-
sion preventive aircralft engine oil. This cil should be
drained after the first 25 hours of operation.

Continental Motors Specification MHS-24A, Ashless Dispersant Oil:
This 0il must be used after first 50 hours or oil consumption hasg
stabilized.

Recommended Viscosity for Temperature Range:

SAE b0 above 4°C (40°F).

SAE 10W30 or SAE 30 helow 4°C (40°F).

NOTE

Multi-viscosity oil with a range of SAE 10W30 is recom-
mended for improved starting in cold weather.

0il Capacity:
Sunip: 10 Quarts.
Total: 11 Quarts (if oil filter installed).

MAXIMUM CERTIFICATED WEIGHTS

Takeoff: 3800 )lbs.
Landing: 3800 ibs.
Weight in Baggage Compartment:
Baggage - Forward of wheel well on folded dewn aft seat (Station B9 to
110): 120 1bs.
Bapgage - On and aft of wheel well (Station 110 to 152) 120 lbs.

STANDARD AIRPLANE WEIGHTS

Standard Empty Weight, Centurion: 2168 lbs.
Centurion II: 2238 ihs.
Maximum Useful Load, Centurion: 1644 lbs,
Centurion II: 1574 lbs.

1-4



CESSNA SECTION 1
MCODEL 210M GENERAL

CABIN AND ENTRY DIMENSIONS

Detailed dimensions of the cabin interior and entry door openings are
illustrated in Section 6.

BAGGAGE SPACE AND ENTRY DIMENSIONS

Dimensions of the baggage area and baggage door opening are
illustrated in detail in Section 6.

SPECIFIC LOADINGS

Wing Loading: 21,7 lbs./sq. fi.
Power Loading: 12.7 lbs./hp,

SYMBOLS, ABBREVIATIONS AND
TERMINOLOGY

GENERAL AIRSPEED TERMINCLOGY AND SYMBOLS

KCAS Knots Calibrated Airspeed is indicaled airspeed corrected
for position and instrument error and expressed in knots.
Knots calibrated airspeed is equal to KTAS in standard
atmosphere at sea level,

KIags Knots Indicated Airspeed is the speed shown on the
airspeed indicator and expressed in knots,

KTAS Knots True Airspeed is the airspeed expressed in knots
relative to undisturbed air which is KCAS corrected for
altitude and temperature,

A Manuevering Speed is the maximum speed at which you
may use abrupt control travel.

vV Maximum Flap Exiended Speed is the highest speed
FE - P pe 28 B
perniissible with wing flaps in a prescribed exlended
position.

hY Maximum Landing Gear Extended S peed is the maximum
LE - . . .
speed at which an airplane can be saftely 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.



SECTION 1
GENERAL
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CESSNA
MODEL 210M

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

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

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

Stalling Speed or the minimum steady flight speed at
which the airplane is controllable in the landing configu-
ration at the most forward center of gravity.

Best Angle-of-Climb Speed is the speed which results in
the greatest gain of altitude in a given horizontal distance.

Best Rate-of-Climmb Speed is the speed which results in the
greatest gain in altitude in a given time.

METEOROLOGICAL TERMINOLOGY

OAT

Standard
Tempera-
ture

Pressure
Altitude

Outside Air Temperature is the free air slatic temperature.
[t is expressed in either degrees Celsius (formerly Centi-
grade} or degrees Fahrenheit,

Standard Temperature is 15°C at sea level pressure alti-
tude and decreases by 2°C for each 1000 feet of altitude.

Pressure Altitude is the altitude read fromn an altimeter
when the altimeter's barometric scale has been sel to 29.92
inches of mercury (1013 mb),

ENGINE POWER TERMINOLOGY

BHP

RPM

MP

1-6

Brake Horsepower is the power developed by the engine,
Percent power values in this handbook are based on the
maximum conliougus power rating,

Revolutions Per Minute is engine speed.
Manifold Pressure is a pressure measured in the engine’s

induction system and is expressed in inches of mercury
{Hg).



CESSNA SECTION 1
MODGRL 210M GENERAL

AIRPLANE PERFORMANCE AND FLIGHT PLANNING
TERMINOLOGY

Demon- Demonstrated Crosswind Velocity is the velocity of the
strated crosswind component for which adequate control ot the
Crosswind airplane during takeoff and landing was aciually demon-
Velocity strated during certificetion tests. The value shown is not

considered to be limiting.

Usable Fuel Usable Fuel is the fuel available for flight planning,.

Unusahble Unusable Fuel is the quantity of fue! that can not be safely
Fuel used in flight.
PPH Pounds Per Hour is the amount of fuel (in pounds) con-

sumed per hour.

NMPG Nautical Miles Per Gallon is the distance (in nautical
miles) which can be expected per galion of fuel consumed
ata specific engine power setting and/or flight configura-
tion.

<y g is acceleration due to gravity,

WEIGHT AND BALANCE TERMINOLOGY

Reference Reference Datum is an imaginary vertical plane from

Datum which all horizontal distances are measured for balance
purposes.

Station Station is a location along the airplane fuselage given in

terms of the distance from the reference datum.

Arm Arm is the horizontal distance from the reference datum to
the center of gravity {C.G.) of &n item.

Moment Moment is the product of the weight of an item muitiplied
by its arm. {(Moment divided by the constant 1000 isused in
this handbook to simplify balance calculations by reduc-
ing the number of digits.)

Center of Center of Gravity is the point at which an airplane, or
Gravity equipment, would balance if suspended. Its distance from
{C.G) the relerence datum is found by dividing the total moment

by the total weight of the airplane.
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C.G.
Arm

C.G.
Limits

Standard
Empty
Weight

Basic Empty
Weipht

Useful
Load

Maximum
Ramp
Weight

Gross
{Loaded)
Weight
Maximum
Takeoff
Weight
Maximum
Lunding
Welght

Tare
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Center of Gravity Arm is the arm obtained by adding the
airplane's individual moments and dividing the sum by
the total weight.

Center of Gravity Limits are the extreme center of gravity
locations within which the airplane must ba operated ata
given weight.

Standard Empty Weight is the weight of a standard air-
plane. including unusable fuel, full operating fluids and
full engine oil.

Basic Empty Weight is the standard empty weight plusthe
weight of optional equipment,

Useful Load is the difference between ramp weight and the
basic empty weight.

Maximum Ramp Weightisthe maximum weight approved
for ground maneuver. (It includes the weight of start, taxi
and runup fuel.)

Gross (Loaded} Weight is the loaded weight ol the airplane.

Maximum Takeoff Weight is the maximum weight ap-
proved for the start of the takeoff run.

Maximum Landing Weight is the maximum weighti ap-
proved for the landing touchdown.

Tare is the weight of chocks. blocks, stands, etc. used when
weighing an airplane, and is included in the scale read-
ings. Tare is deducted from the scale reading to ohtain the
actual (net) airplane weight,
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CESSNA SECTION 2
MODEL 210M LIMITATIONS

INTRODUCTION

Section 2 includes operating limitaiions, instrument markings, and
basic placards necessary for the safe operation of the airplane, its engine,
standard systems and standard equipment, The limitations included in
this section have been approved hy the Federal Aviation Administiration.
When applicable. limitations associated with optional systems or equip-
ment are included in Section 9.

NOTE

The airspeeds listed in the Airspeed Limitations chart
{figure 2-1) and the Airspeed Indicator Markings chart
{figure 2-2) are based on Airspeed Calibration data shown
in Section b with the normal static source, If the alternate
static source is being used, ample margins should be
observed to allow for the airspeed calibration variations
between the normal and alternate static sources as shown
in Section 5,

Your Cessna is certitficated under FAA Type Certificate No. 3A21 as
Cessna Model No. 210M,

2-3



SECTION 2
LIMITATIONS

AIRSPEED LIMITATIONS

Airspeed limilations and their operational significance are shown in

CESSNA
MODEL 210M

figure 2-1.
SPEED KCAS | KIAS REMARKS

VNE Never Exceed Speed 194 199 Do not exceed this speed in

any operation.

VN Maximum Structural 164 168 Do not exceed this speed
Cruising Speed except in smooth air, and

then only with caution.

VA Maneuvering Speed:

3800 Paunds 117 119 Do not make Ful) or abrupt
3150 Pounds 107 108 control movements abiove
2500 Pounds 95 96 this speed.

YEE Maximum Flap Extended
Speed:

To 10° Flaps 147 150 Do not exceed these speeds
10° - 309 Flaps 115 115 with the given flap settings.

Vio Maximum Landing Gear 137 140 Do not extend or retract
Operating Speed landing gear abave this

speed.

ViE Maximum Landing Gear 194 199 Do not exceed this speed
Extended Speed with landing gear extended.
Maximum Window Open 194 199 Do not exceed this speed with
Speed windows open.

Figure 2-1.

Airspeed Limitations

AIRSPEED INDICATOR MARKINGS

Atrspeed indicator markings and their color code significance are
shown in figure 2-2.

2-4



CESSNA SECTION 2
MODEL 210M LIMITATIONS
KIAS VALUE
MARKING OR AANGE SIGNIFICANCE
White Arc 55 . 115 Full Flap Operating Range, Lower
limit is maximum weight V5, in
landing configuration. Upper limit
is maxtmum speed permissible with
flaps extended.
Green Art 68 - 168 Normal Operating Range. Lower lmit
is maximum weight V¢ at most forward
C.G. with flaps retracred. Upper limit
is maximum structural cruising speed.
Yellow Arc 168 - 193 Operations must be conducted with
caption and only in smooth air.
Red Line 199 Maximum speed for ail operations,

Figure 2-2, Alirspeed Indicator Markings

POWER PLANT LIMITATIONS

Engine Munufacturer: Teledyne Continental.

Engine Model Number: 10-520-L.

Engine Operaling Limits for Takeoff and Continucus Operations:
Maximum Power, § Minutes - Takeoff: 300 BHP,

Continuous: 285 BHP

Maximum Engine Speed. 5 Minutes - Takeoff: 2850 RPM.

Continuous: 2700 RPM.

Maximum Cylinder Head Temperature: 238°C (480°F).

Maximum Oil Temperature: 116°C {240°F),

(il Pressure, Minimum: 10 psi.
Maximum: 100 psi.
Fuel Pressure. Minimum: 3.5 psi.

Maximum: 13.5 psi {151 lbs/hr).
Propeller Manufacturer: McCauley Accessory Division.
Propeller Model Number: D3A34C404/80VA-D,
Propeller Diameter, Maximum: 80 inches.

Minimum: 78.5 inches.

Propeller Blade Angle at 30 Inch Station, Low: 11.0°,

High: 27.0°.

2-5



SECTION 2
LIMITATIONS

CESSNA

MODIEL 210M

POWER PLANT INSTRUMENT MARKINGS

Power plant instrument markings and their celor code significince
are shown in figure 2-3.

RED LINE GREEN ARC | YELLOW ARC RED LINE
INSTRUMENT MINIMUM NORMAL CAUTION MAXIMUM
LIMIT OPERATING RANGE LIMIT
Tachometer - 2200 - 2700 - 2850 RPM
2550 RPM 2850 RPM
Manifold Pressure - - - 15-25 -
in, Hg
Qil Temperature - - 100" - 2409F - - 240°F
Cylinder Head -- 2002 - 460°F - 460°F
Temperature
Fusgl Flow [Pressure) {3.5 psi) 42 - 102 Ibs/hr - - - 1581 Ibsthr
{19.5 psi)
Qil Pressure 10 psi 30 - 60 psi - - 100 psi

Figure 2-3. Power Plant Instrument Murkings

WEIGHT LIMITS

Maximum Takeoff Weight: 3800 lbs.

Maximum Landing Weight: 3800 lbs,

Maximum Weight in Baggage Compartment:
Baggage - Forward of wheel well on folded down aft seat (Station 89 to

110): 120 lbs.

Bagguge - On and aft of wheel well (Slation 110 10 152} 120 lbhs.

CENTER OF GRAVITY LIMITS

Center of Gravity Range with Landing Gear Extended:
Forward: 37.0 inches aft of datum at 3000 1bs. or less, with straightiine
variation to 425 inches afl of datum at 3800 lbs.

Aft: 53.0 inches aft of datum at all weights.

2-6



CESSNA SECTION 2
MODEL 210M LIMITATIONS

Moment Change Due To Retracting Landing Gear: +3207 lb. -ins.
Reference Datum: Lower portion of front face of firewall.

MANEUVER LIMITS

This airplane is ceriificated in the normal category. The normal
category is applicable to aircraft intended for non-aerobatic operations.
These inciude any maneuvers incidental to normal flying, stalls {(except
whip stalls). lazy eights, chandelles, and turns in which the angle of bank
is not more than 60°,

Aerobatic maneuvers, including spins, are not approved.

FLIGHT LOAD FACTOR LIMITS

Flight Load Factors:
*Flaps Up: +3.8g. -1.52g
*Flaps Down: +2.0g

*The design load faciors are 150% of the above, and in ali cases, the
structure meets or exceeds design loads.

KINDS OF OPERATION LIMITS

The airplane is equipped for day VFR and may be equipped for night
VFR and/or IFR operations. FAR Part 81 establishes the minimum
required instrumentation and equipment for these operations. The refer-
ence to types of flight operations on the operating limitations placard
reflects equipment installed at the time of Alrworthiness Certificate
issuance,

Flight into known icing conditions is prohibited.

FUEL LIMITATIONS

2 Standard Tanks: 45 U.3. gallons each.
Total Fuel: 90 U.S. gallons.
Usahble Fuel (all flight conditions): 8% U.3. gallons.
Unusable Fuel; 1 U.3. gallon,



SECTION 2 CESSNA
LIMITATIONS MODEL 210M

NOTE
Takeoff and land on fuller tank.

Approved Fuel Grades (and Colors):
100LL Grade Aviation Fuel (Blue).
100 (Formerly 100/130) Grade Aviation Fuel (Green).

PLACARDS

The following information is displayed in the fornm of compusgite or
individual placards.

1. In full view of the pilot: (The "DAY-NIGHT-VFR-TFR" entry.
shown on the example below. will vary as the airplane is
equipped.)

This airplane must be operated as a normal categoryairplane
in compliance with the operating limitations as stated in the
form of placards, markings, and manuals.

MAXIMUMS
MANEUVERING SPEED (IAS5) . . . . . . 119 knots
GROSS WEIGHT . . . . . . . . . . . . 3800lIbs.
FLIGHT LOAD FACTOR  FlapsUp . . .+3.8.-1.52
Flaps Down . .+2.0

No acrobatic maneuvers, including spins, approved. Altitude
loss in a stall recovery - 300 fi. Flight into known icing
conditions preohibited. This airplane is certified for the follow-
ing flight operations as ©f date of original airworthiness
certificate:

DAY - NIGHT - VFR - IFR

2. On control lock:

CONTROL LOCK - REMOVE BEFORE STARTING ENGINE.

2-8



CHRSSNA SECTION 2
MODEL 210M LIMITATIONS

3. On fuel selector valve (at appropriafe locations):

OFF.

LEFT ON -- 44.5 GAL.

RIGHT ON -- 44.5 GAL.

TARKEQOFF AND LAND ON FULLER TANEK.

4. Near fuel selector valve:

WHEN SWITCHING FROM DRY TANK. TURN AUXILIARY
FUEL PUMF ON MOMENTARILY.

5. Aflt of fuel tank cap:

SERVICE THIS AIRPLANE WITH 100LL/100 MIN AVIATION
GRADE GASQOLINE. TOTAL CAPACITY 45.0 GAL,

6. Forward of fuel tank cap:

FOR 32 GAL FUEL LOAD FILL TO BOTTOM OF FILLER NECK
EXTENSION

7. On baggage compartment door:

MAXIMUM BAGGAGE 120 LBS. REFER TO WEIGHT AND
BALANCE DATA FOR BAGGAGE/CARGO LOADING.

8. On hand pump cover:

MANUAL GEAR EXTENSION

i. BELECT GEAR DOWN.
2. PULLHANDLEFORWARLD.
3. PUMP VERTICALLY.
CAUTION;
DO NOT PUMP WITH
GEAR UP SELECTED

2-9



SECTION 2 CESSNA
LIMITATIONS MODEL 210M

3, Above fuel flow and manifold pressure gage:

FUEL FLOW AT FULL THROTTLE

2700 RFM 2850 RFM
S.L. 138 LBS/HR 144 LBS/HR
4000 FT 126 LBS/HR 132 LBS/HR
8000 FT 114 LBS/HR 120 LBS/HR

MAX POWER SETTING

TAKEOFF (5 MIN. ONLY) . . . . . . . 2850 RFM
MAX. CONTINUOUS POWER . . . . . 2700 RPM

10, On flap control indicator:

0* to 107 {Partial flap range with blue color
code and 150 knot callout; also,
mechanical detent at 10°))

10°- 20°- Full {Indices at these positions with
white color code and 112 knot
callout; also, mechanical detent
at 20°)

11. On inside nose wheeldoors, strutdoors and mnain wheel doors:

WARNING

BEFORE WORKING IN WHEEL WELL AREA PULL
HYDRAULIC PUMP CIRCUIT BREAKER OFF.




CESSNA SECTION 2
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12. Near landing gear lever:

MAX SPEED IAS

GEAR OPER 140 KTS
GEAR DOWN 199 KTS

2-11/(2-12 blank)
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EMERGENCY PROCEDURES
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INTRODUCTION

Section 3 provides checklisl and amplitied procedures for coping with
emergencies that may occur. Emergencies caused by airplane or engine
malfunctions are exiremely rare if proper preflipht inspections and
maintenance are practiced. Enroute weather emcrgencies can be minini-
ized or eliminated by careful flight planning and good judgment when
unexpected weather is encountered. However, should an emergency arise,
the basic guidelines described in this section should be considered and
applied as necessary to correct the problem. Emergency procedures
associated with ELT and other optional systems can be found in Section 9.

AIRSPEEDS FOR EMERGENCY OPERATION

Engine Failure After Takeoff:

Wing FlapsUp . . . . . . . . . . . .. .. .. ... B85KIAS

Wing Flaps Down . . . . . . . .. .. .. . . ... BOKIAS
Maneuvering Speed:

3800Lbs . .. . . . . ... ... .. .. .. ... 119KIAS

3150 Lbs . . . . . . . .. . . . . . . . .. . ... .1D08KIAS

2300Lbs . . . . . . . .. . .. ... ... ... .. BBKIAS
Maximum Glide:

3800Lbs . . . . . . . .. .. ... ... . ... . B5KIAS

3400Lbs . . . . . . . . . .. .. ... .. ... .. BOKIAS

300Lbs . .. . . . . .. .. . ... ... . ... . T5KIAS
Precautionary Landing With Engine Power . . . . . . . . 75 KIAS
Landing Without Engine Power:

Wing FlapsUp . . ., . . . . . . . . . ... . ... . 90KIAS

Wing FlapsDown . . . . . . . . . . . . . .. . .. BDKIAS

OPERATIONAL CHECKLISTS

ENGINE FAILURES
ENGINE FAILURE DURING TAKEOFF RUN

Throitle -- IDLE.

Brakes -- APPLY.

Wing Flaps -- RETRACT.
Mixture -- IDLE CUT-0OFF.
Ignition Switch -- OFF.
Master Switch -- OFF.

SO L
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ENGINE FAILURE IMMEDIATELY AFTER TAKEOFF

R e

Airspeed -- BD KIAS.

Mixture -- IDLE CUT-OFF.

Fuel Selector Valve -- OFF.

1gnition Switch -- OFF.

Wing Flaps -- AS REQUIRED (30° recommended).
Master Switch -- QFF.

ENGINE FAILURE DURING FLIGHT

b L2 00 e

N

Airspeed -- 85 KIAS.

Fuel Quantity -- CHECK.

Fuel Selector Valve -- FULLER TANK.

Mixture -- RICH.

Auxiliary Fuel Pump -- ON for 3-5 seconds with throttle 1/2 open;
then OFF.

Ignition Bwitch -- BOTH (or START if propeller is stopped).
Throttle -- ADVANCE slowly,

FORCED LANDINGS
EMERGENCY LANDING WITHOUT ENGINE POWER

L.

[y

COmNDO LD

Airspeed -- 90 KIAS (flaps UP).

B0 KIAS (flaps DOWN).
Mixture -- IDLE CUT-OFF.
Fuel Selector Valve -- OFF.
ignition Switch -- OFF.
Landing Gear -- DOWN (UP if terrain is rough or soft),
Wing Flaps -- AS REQUIRED (30° recommended).
Doors -- UNLATCH PRIOR TO TOUCHDOWN.,
Master Switch -- OFF when landing is assured.
Touchdown -- SLIGHTLY TAIL LOW.
Brakes -- APPLY HEAVILY.

PRECAUTIONARY LANDING WITH ENGINE POWER

1.
2.
3
4,

o,
6.

3-4

Airspeed -- 85 KIAS.

Wing Flaps -- 10°.

Selected Field -- FLY OVER, noting terrain and obstructions, then
retract flaps upon reaching a safe altitude and airspeed.
Electrical Switches -- OFF.

Landing Gear -- DOWN (UP if terrain is rough or soft}.

Wing Flaps -- 30° (on final approach).
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7. Airspeed -- 75 KIAS.

8 Doors -- UNLATCH PRIOR TO TOUCHDOWN.

8. Avionics Power and Master Switches -- OFF when landing is
assured.

10, Touchdown -- SLIGHTLY TAIL LOW,

1. lgnition Switch -- OFF.

12, Brakes -- APPLY HEAVILY.

DITCHING

-

Radic -- TRANSMIT MAYDAY on 121.5 MHz, giving location and
intentions.
Heavy Objects (in baggage area) -- SECURE OR JETTISON.
Landing Gear -- UP.
Wing Flaps -- 30°,
Power -- ESTABLISH 300 FT/MIN DESCENT AT 75 KIAS.
Appreach -- High Winds, Heavy Seas -- INTO THE WIND.

Light Winds, Heavy Swells -- PARALLEL TO

SWELLS.

@ e g

NOTE

1f no power is available, approach at 85 KIAS with flapsup
or at 80 KIAS with 10° flaps.

Cabin Doors -- UNLATCH.

Touchdown -- LEVEL ATTITUDE AT 300 FT/MIN DESCENT.
Face -- CUSHION at touchdown with folded coat.

Airplane -- EVACUATE through cabin doors. If necessary, open
window and flood cabin to equalize pressure so doors can be
opened.

11i. Life Vests and Raft -- INFLATE.

D Lma

FIRES
DURING START ON GROUND

1. lIgnition Switch -- START (continne cranking to obtain start).
2. Auxiliary Fuel Pump -- OFF.

If engine starts:
3. Power -- 1700 RPM for a few minutes,

4. Engine -- SHUTDOWN and inspect for damage.

3-5
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IT engine fails to start:

& Ll

Ignition Switch -- START {(continue cranking).

Throttle -- FULL OFEN.

Mixture -- IDLE CUT-QOFF.

Fire Extinguisher-- OBTAIN {have ground atiendants obtainif not
installed).

Engine -- SECURE.

a. Ignition Switch -- OFF.

b. Master Switch -- OFF.

c. Fuel Seleclor Valve -- QFF.

Fire -- EXTINGUISH using fire extinguisher, wool blanket ordirt.

NOTE

If sufficient ground personnel are available fand fire is on
ground and not too dangerous) move airplane away from
the fire by pushing rearward on the leading edge of the
horizontal tail.

Fire Damage -- INSPECT, repair damage or replace damaged
components or wiring before conducting another flight.

ENGINE FIRE IN FLIGHT

L

Mixture -- IDLE CUT-QFF.

Fuel Selector Valve -- OFF.

Master Switch -- OFF.

Cabin Heat and Air -~ OFF (except overhead vents).

Alirspeed -- 120 KIAS (If fire is not extinguished. increase glide
speed to find an airspeed which will provide an incombustible
niixture).

Forced Landing -- EXECUTE {as described in Emergency Landing
Without Engine Power).

ELECTRICAL FIRE IN FLIGHT

Pl .

Master Switch -- OQFF.

Avionics Power Switch -- OFF.

All Other Switches (except ignition switch) -- OFF.
Vents/Cabin AirfHeat -- CLOSED.

Fire Extinguisher -- ACTIVATE (if available).

WARNING |

If an oxygen system is available, occupants should use




CESENA SECTION 3
MODEL 210M EMERGENCY PROCEDURES

oxygen masks until smoke and discharged dry powder
clears. After discharging an extinguisher within a closed
cubin, ventilate the cabin.

If fire appears out and electrical power is necessary for conlinuance of
flight:

6. Master Switch -- ON.

7. Circuit Breakers -- CHECK for faulty circuit; do not reset.

8. Radio Switches -- OFF.

9. Avionics Power Switch -- ON,
10. Radio and Electrical Switches -- ON one at a time, with delay atier

each until short circuit is localized,
11, Vents/Cabin Air/{Heat -- OPEN when it is ascertained that fire is
completely extinguished.

CABIN FIRE

i. Master Switch -- OFF.
2. Vents/Cahin Air/Heat -- CLOSED (to aveoid drafts).
3. Fire Extinguisher -- ACTIVATE (if available).

I WARNING

If an oxygen system is available, occupants should use
oxygen masks until smoke and discharged drv powder
clears, After discharging an extinguisher within a closed
cabin, ventilate the cabin.

4. Land the airplane as soon as possible to inspect for damage.

WING FIRE
1. Navigation Light Switch -- OFF.
2. Pitot Heat Switch (if installed) -- OFF.
3. Strobe Light Switch (if installed) -- OFF.
4, Radar (if installed) -- OFF.

NOTE

Perform a sideslip to keep the flames away from the fuel
tank and cabin, and iand as scon as possible.

3-7
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ICING
INADVERTENT ICING ENCOUNTER

3-8

10,

Turn pitot heat switch ON (if installed).

Turn back or change altitude to obtain an outside air temperature
that is less conducive to icing.

Pull cabin heat and defrost conirols full out to obtain maximum
windshield defroster effectiveness.

Increase engine speed to minimize ice build-up on propeller
blades, If excessive vibration is noted, momentarily reduce engine
speed to 2200 RPM with the propeller contrel, and then rapidly
move the controi full forward.

NOTE

Cycling the RPM flexes the propeller blades and high RPM
increases centrifugal force. causing ice to shed more
readily.

Watch for signs ol induction air filter ice and regain manifold
pressure by increasing the throttle setting.

NOTE

If ice accumulates on the intake filter (cansing the alier-
nate air valve to open). a decrease of 1 to 2 inches of full
throttle manifold pressure will be experienced.

1f icing conditions are unavoeidable, plan a landing at the nearest
airpart. With an extremely rapid ice build-up, select asuitable " off
airport” landing site,

With an ice accumulation of 1/4 inch or more on the wing leading
edges. be prepared for a significantly higher power requirement.
approach speed, siall speed, and landing roll.

Open the window and, if practical, scrape ice from a portion of the
windshield for visibility in the landing approach.

Use a 107 to 207 landing fiap seiting for ice accumulations of t inch
or less, With heavier ice accumulations. approach with flaps
retracted to ensure adequate elevator effectiveness in the ap-
proach and landing.

Approach at Boto 85 KIAS with 20° flaps and 85 to L05 KIAS with 0°
te 10° flaps. depending upon the amount of ice accumulation, If ice
accumulation is unusually large. decelerate io the planned ap-
proach speed while in the approach configuration (landing gear
and flaps down) at a high enough altitude which would permit
recovery in the event that a stall buffet is encountered,
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11.

12.

Land on the main wheels first. avoiding the slow and hightype of
flare-out.

Missed approaches should be avoided whenever possible because
of severely reduced climb capability. However, it a go-around is
mandatory. make the decision much earlier in the approach than
neormal. Apply maximuin power and maintain 95 KIAS while
reiracting the flaps slowly in 10° increments. Reiract the landing
gear after immediate obstacles are cleared.

STATIC SOURCE BLOCKAGE
{Erroneous Instrument Reading Suspected)

1.
2.

3.

Alternate Static Source Valve -- PULL ON,

Alirspeed-- Climb 2 knots faster and approach 7 knots faster than
normal or consulit appropriate table in Section 5,

Altitude -- Cruise 150 feet higher and approach 70 feet higher than
normal.

LANDING GEAR MALFUNCTION PROCEDURES
LANDING GEAR FAILS TO RETRACT

R R

Master Switch -- ON.

Landing Gear Lever -- CHECEK ({lever full upj.
Landing Gear and Gear Pump Circuit Breakers -- [N,
Gear Up Light -- CHECK.

Landing Gear Lever -- RECYCLE.

Gear Motor -- CHECK operation (ammeter and noise}.

LANDING GEAR FAILS TO EXTEND

3.

Landing Gear Lever -- DOWN,

Emergency Hand Pump -- EXTENDHANDLE, and PUMFP {perpen-
dicular to handle until resistance becomes heavy -- about 85
cycles),

NOTE

It takes about 55 cycles (110 strokes) to extend the gear
(light on) and about 10 more (until resistance becomes
heavy) to elose the gear doors.

Gear Down Light -- ON.

NOTTL

If the landing gear still does not extend, attempt anocther
manual extension with the avionics power and master

3-9
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GEAR

Lo

O

B.
9,
10.
11,
12.

switches turned off to eliminate any possible electrical
malfunctions. After extension, turn the avionics power
and master switches back on to check that the gea r-down
indicator light is illuminated.

Pump Handle -- STOW
UP LANDING

Landing Gear Lever -- UP.

Landing Gear and Gear Pump Circuit Breakers -- IN.

Runway -- SELECT longest hard surface or smooth sod runway
available.

Wing Flaps -- 30° (on final approach}).

Airspeed -- 75 KILAS.

Doors -- UNLATCH PRIOR TO TOUCHDOWN,

Avionics Power and Master Switches -- OFF when landing is
assured.

Touchdown -- SLIGHTLY TAIL LOW,

Mixture -- (DLE CUT-OFF.

Ignition Switch -- OFF.

Fuel Selector Velve -- OFF,

Ajrplane -- EVACUATE.

LANDING WITHOUT POSITIVE INDICATION OF
GEAR LOCKING

3-10

Before Landing Check -- COMPLETE.

Appreach -- NORMAL (full flap).

Landing Gear and Gear Pump Circuit Brealkers -- IN.
Landing -- TAIL LOW as smoothly as possible.
Braking -- MINIMUM necessary.

Taxi -- SLOWLY.

Engine -- SHUTDOWN before inspecting gear.

DING WITH A DEFECTIVE NOSE GEAR {Or Flat Nose Tire)

Movable Load -- TRANSFER to baggage area.
Passenger -- MOVE to rear seat.
Before Landing Checklist -- COMPLETE.
Runway -- HARD SURFACE or SMOOTH SOD.
NOTE
If sod runway is rough or soft, plan a wheels-up landing.

Wing Flaps -- 30°.
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6. Doors -- UNLATCH PRIOR TO TOUCHDOWN,
7. Avionics Power and Master Switches -- OFF when landing is
assured.
8. Land -- SLIGHTLY TAIL LOW.
2. Mixture -- IDLE CUT-OFF,
10, Ignition Switch -- OFF.
11. Fuel Selector Valve -- OFF,
12, Elevator Controi -- HOLD NOSE OFF GROUND as long as possi-
ble.
13. Airplane -- EVACUATE as soon as it stops.

LANDING WITH A FLAT MAIN TIRE

1.
2.

3.

Approach -- NORMAL (full flap).

Touchdown -- GOOD TIRE FIRST, hold airpl ane off flat tive as long
as possible with aileron control.

Direcfional Control -- MAINTAIN using brake on good wheel as
required.

ELECTRICAL POWER SUPPLY SYSTEM
MALFUNCTIONS

OVER-VOLTAGE LIGHT ILLUMINATES

s @2

Avionics Power Switch -- OFF.
Masier Switch -- OFF (both sides).
Master Switch -- ON.
Over-Voltage Light -- OFF.
Avionics Power Switch -- ON,

If over-voltage light illuminates again:

a.

Flight -- TERMINATE as soon as practical.

AMMETER SHOWS DISCHARGE

1.
2.
3.

Alternator -- OFF.
Nonessential Radio/ Electrical Equipment -- OFF.
Flight -- TERMINATE as soon as practical.

3-11/(3-12 blank)
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AMPLIFIED PROCEDURES

ENGINE FAILURE

If an engine fuilure occurs during the takeoff run. the most importunt
thing to do is stop the airplane on the remaining runway. Those extra ilems
on the checklist will provide added safety after a failure of this type.

Prompt lowering of the nose to maintain airspeed and establish a glide
attitude is the first response to an engine failure after takeott. In maost
cases, the landing shonld be planned straight ahead with only small
clranpges in direction to aveld obstructions. Altitude and airspeed are
seldom sufficient to execute a 180° gliding turn necessary to return to the
runway. The checklisi procedures assume that adequate time exists to
secure the fuel and ignition systems prior to touchdown.

After an engine failure in flight. the best glide speed as shown in Figure
3-1 should be established as quickly as possible. While ghding toward a
suitable lunding ures, wn eifort should be mude to1dentify the cuuse vithe
failure. I timoe permnits, an engine restart should be attempted us shown in
the checklist. If the engine cannot be restarted, a forced landing without
power must be completed.

12,000 T  — T
* PROPELLER WINDMILLING
T 10000 H % FLAPS & GEAR WP
- % ZERO WIND
< gooo
o-
w
" |
w6000
=
3 i
BEST GLIDE SPEED
X aom i
z WEIGHT (LBS) KIAS
ul 3800 a5
2 J
T 00 3400 #0
3000 75
n L i 1 s
0 2 4 6 g 10 12 14 18 w0

GROUND DISTANCE NAUTICAL MILES

Figure 3-1. Maximum Glide
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FORCED LANDINGS

If all attemnpts to restart the engine fail and a forced landing is
imminent, select a suitable field and prepare for the landing as discussed
under the Emergency Landing Without Engine Power checklist.

Before attempting an “"off airport” landing with engine poweravaila-
ble, one should fly over the landing arsa at a safe but low altitude to inspect
the terrain for obsiructions and surface conditions, proceeding as dis-
cussed under the Precautionary Landing With Engine Power checklist.

FPrepare for ditching by securing or jettisoning heavy objects located
in the baggage area and collect folded coats for protection of occupants’
face at touchdown. Transmit Mayday message on 121.5 MHz giving
location and intentions. Avoid a landing flare because of difficulty in
judging height over a water surface.

In a forced landing situation. do not turn off the avionics power and
master switches until a landing is assured. Premature deactivation of the
swiiches will disable the encoding altimeter and airplane electrical sys-
tems.

LANDING WITHOUT ELEVATOR CONTROL

Trim for horizontal flight {(with an airspeed of approximately S0 KIAS
and flaps set to 20)°) by using threttle and irim tab controls, Then do not
change the irim tab setting and control the glide angle by adjusting power
exclusively.

At flareout, the nose-down moment resulting from power reduction is
an adverse factor and the airplane may hit on the nose wheel. Consequent-
ly. at flareout, the trim tab should be set at full nose-up position and the
power adjusied so that the airplane will rotate to the horizontal attitude for
touchdown. Close the throttle at touchdown.

FIRES

Improper starting procedures such as excessive use of the auxiliary
fuel pump during a cold weather start can cause a backfire which could
ignite fuel that has accumulated in the intake duct, In thisevent. follow the
prescribed checklist,

Although engine fires are extremely rare in flighl, the steps of the

3-14
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appropriate checklist should be followed if one is encountered. Atter
completion of this procedure, execute a forced landing. Do not attempt to
restart the engine,

The initial indication of an electrical fire isusually the edor of burning
insulation. The checklist for this problem should result in elimination of
the fire.

EMERGENCY OPERATION IN CLOUDS
(Vacuum System Failure)

In the event of a vacuum system failure during flight. the directional
indicator and attitude indicator will be disabled, and the pilot will have to
rely on the turn coordinator or the turn and bank indicator if he inadvert-
ently flies inte clouds. The following instructions assume that only the
electrically-powered turn coordinator or the turn and bank indicator is
operative, and that the pilot is not completely proficieni in instrument
flying.

EXECUTING A 180° TURN IN CLOUDS

Upon inadvertently entering the clouds, an iinmediate plan should be
made to turn back as follows:

1. Noie the compass heading.

2. Note the time of the minute hand and observe the position of the
sweep second hand on the clock.

3. When the sweep second hand indicates the nearest half-minute,
initiate a standard rate left turn, holding the turn coordinator
symbolic airplane wing opposite the lower left index mark for i0
seconds. Then roll back tc level flight by leveling the miniature
airplane.

4. Check accuracy of the turn by observing the compass heading
which should be the reciprocal of the criginal heading.

5. If necessary, adjust heading primarily with skidding motions
rather than rolling motions so that the compass will read more
accurately.

6. Maintain altitude and airspeed by cautious application ofelevator
control. Avoid overcontrolling by keeping the hands off the control
wheel as much ag possible and steering only with rudder.

EMERGENCY DESCENT THROUGH CLOUDS

If conditions preclude reestablishment of VFR flight by a 180° turn, a

3-15
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descent through a cloud deck to VFR conditions may be appropriate. If
possible, obtain radio clearance for an emergency descent through clouds.
To guard against a spiral dive, choose an easterly or weste rly heading to
minimize compass card swings due to changing hank angles. In addition,
keep hands off the conirol wheel and steer a straight course with rudder
control by monitoring the turn coordinator. Occasionally check the
compass heading and make minor corrections to hold an approximate
course. Before descending into the clouds, set up a stabilized let-down
conditicn as follows:

1. Extend landing pear,

2. Reduce power to set up a 500 to 500 ft./min. rate ol descent.

3. Adjuslt mixture for stnooth operation.

4, Adjusttheelevator and rudder trim control wheels for a stabilized
descent at 105 KIAS.

Keep hands off the control wheel.

Monitor turn coordinator and make corrections by rudder alone

Adjust rudder trim to relieve unbalanced rudder {orce.

Check trend of compass card movement and make cautious
corrections with rudder to stop turn.

9. Upon breaking out of clouds, resume normal cruising flight.

RECOVERY FROM A SPIRAL DIVE

TN,

If a spiral is encountered, proceed as follows:

1. Close the throttle and place propeller control in high RPM.

2. Btop the turn by using coordinated aileron and rudder ¢control to
align the symbolic airplane in the turn coordinator with the
horizon reference line.

3. Cautiously apply control wheel hack pressure to slowly reduce the
airspeed to 105 KTAS,

4. Adjust the elevator trim control to maintain a 105 KIAS glide.

5. Keep hands off the conircl wheel. using rudder control to hold a
straight heading. Adjust the rudder trim tc relieve unbalanced
rudder force.

6. Ciear engine occasionally, buil avoid using enough power tn

disturb the trimmed glide.

Upon breaking out of ¢louds, resume normal criising flight,

=2

FLIGHT IN ICING CONDITIONS

Flight into icing conditions is prohibited. An inadvertent encounter
with these conditions can best be handled nging the checklist procedures.
The best procedure, of course, is to turn back or change aliitude 1o escape
icing conditions.
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STATIC SOURCE BLOCKED

li erronecus readings of the static source instruments (airspeed.
altimeter and rate-of-climib) are suspected, the allernate static source
valve should be pulled on, thereby supplying static pressure to these
instruments from the cabin.

NOTE

in an emergency on airplanes not equipped with an
alternale static source, cabin pressure can he supplied to
the static pressure instruments by breaking the glass in
the face of the rate-of-climb indicator.

Cabin pressures will be affected by open ventilators or windows and
varying airspeeds, and this will affect the readings.

With windowsclosed, maximum airspeed and altimeter variation from
normal oceurs with the vents closed and reaches 8 knots and 190 feet
respectively at maximum cruise (instruments read high). During ap-
proach, with vents closed. typical variations are 7 knots and 70 feet
respectively {reads high). Opening the vents tends tu reduce these varia-
tions by one third.

With windows open. variations up to 15 knots and 100 feet occur near
stall (reads low) and up to 10 knots and 225 feef at maximun: cruise (reads
high}, During approach, typical variations are 4 knots and 40 feet (reads
highy.

With the alternate static source on. fly the airplane at airspeeds and
altitudes which compensate for the variations from normal indications.
For more exact airspeed corraction, refer to the Airspeed Calibration -
Alternate Static Source table in Section 5, appropriate to the vent/ window
configuration.

SPINS

Intentional spins are prohibited in this airplane. Should an inadvert-
ent spin occur, the following recovery technique may be used:

1. RETARD THROTTLE TO IDLE POSITION.

2, PLACE AILERONS IN NEUTRAL POSITION.

3. APPLY AND HOLD I'ULL RUDDER OPPOSITE TQ THE DIREC-
TION OF ROTATION,
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4. JUST AFTER THE RUDDER REACHES THE STOP, MOVE THE
CONTROL WHEEL BRISKLY FORWARD FAR ENOUGH TO
BREAK THE STALL. Full down elevator may be required at aft
center of gravity loadings to assure optimum recoveries.

5 HOLD THESE CONTROL INPUTS UNTIL ROTATION STOPS.
Premature relaxation of the control inputs may extend the recov-
ery.

6. AS ROTATION STOPS, NEUTRALIZE RUDDER. AND MAKE A
SMOOTH RECOVERY FROM THE RESULTING DIVE.

NOTE

If disorientation precludes a visual determination of the
direction of rotation, the symbelic airplane in the turn
coordinator or the needle of the turn and bank indicator
may be referred to for this information.

ROUGH ENGINE OPERATION OR LOSS OF
POWER

SPARK PLUG FOULING

A siight engine roughness in {light may be caused by one or more
spark plugs becoming fouled by carbon or lead deposits. This may be
verified by turning the ignition switech momentarily from BOTH toeither L
or R position. An obvious power loss in single ignition operation is
evidence of spark plug or magneto trouble. Assuming that spark plugs are
the more likely cause, lean the mixture to the recommended lean setting{or
cruising flight. If the probiem does not clear up in several minutes,
determine if a richer mixture setting will produce smooth er operation. I
not. proceed to the nearest airport for repairs using the BOTH position of
the ignition switch unless extreme roughness dictates the use of a single
ignition position.

MAGNETO MALFUNCTION

A sudden engine roughness or misfiring is usually evidence of
magceto problems,. Switching from BOTH to either L. or Rignition switch
position will identify which magneto is malfunctioning. Select different
power seliings and enrichen the mixture to determine if continued opera-
tion on BOTH magnetos is practicahle. If not, switch to the goed magneto
and proceed o the nearest airport for repairs,

ENGINE-DRIVEN FUEL PUMP FAILURE

Failure of the engine-driven fuel pump will be evidenced by » sudden
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reduction in the fuel flow indication prior te a less of power. while
aperating from a fuel tank containing adequate fuel.

In the event of an engine-driven fuel pump failure during takeoff,
immediately hold the left half of the auxiliary fuel pump switch in the HI
position until the airplane is well clear of obstacles. Upon reaching a safe
altitude, and reducing the power to a cruise setting, release the HI side of
the switch. The ON position wilil then provide sufficient fuel flow to
maintain engine operation while maneuvering for a landing,

If an engine-driven fuel pump failure occurs during cruising flicht,
upply full rich mixture and hold the left half of the auxiliary fuel pumnp
switch in the HI position t¢ re-establish fuel flow. Then the normal ON
position (the right half of the fuel pump switch) may be used {0 sustain
level flight. If necessary, additional fuel flow is obtainable by holding the
left hulf of the pump switch in the HI position.

LOW OIL PRESSURE

If low o1l pressure is accommpanied by normal oil temperature, there is
a possibility the oil pressure gage or relief valve is malfunctioning. A leak
in the line to the gage is not necessarily cause for an immediate precau-
tionary landing because an orifice in this line will preventa sudden loss of
oil from the engine sump. However. a landing at the nearest airport would
be advisable to inspect the source of trouble.

If a total loss of oil pressure is accompanied by a rise in oil tempeva.-
ture, there is good reason to suspect an engine failure isimminent. Reduce
engine power immediately and select a suitable forced landing field. Use
nnly the minimum power required to reach the desired touchdown spot.

LANDING GEAR MALFUNCTION PROCEDURES

In the event of possible landing gear retraction or extension malfunc-
tions, there are several general checks that should be made prior to
initiating the steps outlined in the following paragraphs,

Ip analyzing a landing gear malfunction, first check that the master
switch is ON and the LDG GEAR and GEAR PUMP circuit breakers ure in:
reset if necessary. Also, check both landing gear position indicator lights
for operation by "pressing-to-test” the light units and rotating them at the
same time to chack for gpen dimming shutters. A burned-out bulb can be
replaced in flight by using the bulb Irom the remaining gear position
indicator light.
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RETRACTION MALFUNCTIONS

If the landing gear fuils o retract normally or anintermitlent GEAR
UP indicvatoer light is present, check the indicalor light for properoperation
wnd attempito recycele the landing gear. Place the landing wearleverin the
GEAR DOWN posilion. When the GEAR DOWN light iliuminates. reposi-
tion the rear lever inthe GEAR UP position foranother retvaction attempl,
[fthe GEAR UPR light gtill fuils to illuminate, the flipht may be continued o
wil atrport having maeintenance facilities. if practieal. It gear motor
operation is wudible aller 2 period of vone minute following mear lever
refraction actuation, pull the GEAR PUMP circuit bresler switch o
prevent the electric motor from overheating Inthis event, remember to re-
enzage the circuit breaker switeh just prior to landing, ntermittent gear
maotor operation may also he detected by mimmentary fluctuatinns of Lthe
ammeter needle

EXTENSION MALFUNCTIONS

Normal landing gewr exlension time is approximately 11 seconds If
he landing gear will not extend normally. perform the general checks of
circmit breakers and master switch and repeat the normal extension
procedures at a reduced airspeed of 100 KIAS, The landing gearv levermust
he in the down position with the detent engaged. If efforts to extend and luck
the geur through the normal landing gear systemn fail, the gear can be
manually exlended (as long as hydraulic system fluid has not been
completely lost} by use of the emergency hand pump. The hand pump is
located between the front seafs,

A checklistis provided for step-by-step instructions fo r a manual gear
extension.

if gear motor operation is audible after a period of one minute
following gear lever extension actuation. pull the GEAR PUMP circuit
breaker ioc prevent the electric motor from overheating. In this event,
remember to re-engage the cireuit brealker just prior to landing,

GEAR UP LANDING

If the landing rear remains retracted or isonly partiall y extended. and
all cfforts to fully extend it {including manual extension) have fulled. plun
# wheels up landing. In preparation for landing, reposition the lunding
geur teverto GEAR UP and push the LDG GEAR and GEAR PUMP cirewil
breskers in to allow the landing geur L0 swing into the gear wells al
touchdown. Then proceed in accordance with the checklist.

3-20



CESENA SECTION
MODEL 210M EMERGENCY PROCEDURES

ELECTRICAL POWER SUPPLY SYSTEM
MALFUNCTIONS

Malfunctions in the electrical power supply system can be detected by
periodic monitoring nf the ammeter and over-voltage warning lighl
however. the cause of these maliuneiions ts usually difficull to determine
A broken alternator drive helt or wiring is the most likely cause o
alternator failures, ulthough other factors could cavse the problem. A
damaged or Lmproperly adjusted voltage regulator can ulso cause mul-
tunctions, Problems of this nuture constitute an electrical emergency any
should be dealt with immediately. Electrical power maltfunctions ususlly
fall into two categories: excessive rate of charge and insutficient rate ol
charge. The paragraphs below describe the recommmended remedy for cach
situation.

EXCESSIVE RATE OF CHARGE

After engine starting and heavy electrical usage 4l low engine speeds
tsuch as extended taxiing) the battery condition will be low enough tu
accept above normal charging during the initiat part of a flipght. However.
atter thirty minutes of cruising flight. the ammeter should he indicating
less than two needle widths of charging current. If thhe charging rate were
toremain above this value on a long flight, the battery would overheat and
evaporate the electrolyie at an excessive rate Electronic components in
the electrical system could be adversely affected by higher than normal
voltage if a faulty voltage regulator 1s causing the overcharping. T«
preclude these possibilities, an over-voltage sensor will automatically
shut down the alternator and the over-voltage warning lighi will illuini-
nate if the charge voltage reaches approximately 30 to 31 volts. Assuming
that the malfunction was only moinentary, an attempt should be made to
reactivate the alternator system, Todo this, turntheavionics power switch
off, then turn boih sides of the master switch off and then on agrin. If the
problem no longer exists, normal alternator charging will resumne and the
warning light will go off. The avionies power switch should then lxe turned
on. If the light comes on again, a malfunction is confirmed. In this event,
the flight should be terminated and/or the current drain on the battery
minimized because the battery can supply the elecirical system foronly a
limited period of time. If the emergency occurs at night. power must be
conserved for later operation of the landing gear and wing {laps and
possible use of the landing lights during landing.

INSUFFICIENT RATE OF CHARGE

If the ammeter indicates a continuous discharge vate in flight, the
alternator is not supplying power to the system and should be shut down
since the allernator field circuit may be placing an unnecessary loadon Lthe
system. All nonessential equipment should be turned off and the flight
terminated as soon as practical.
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INTRODUCTION

Section 4 provides checklist and amplified procedures for the conduct
of normal operation, Normal procedures associated with optiopal systems
can be found in Section 9.

SPEEDS FOR NORMA! OPERATION

Unless otherwise noted, the following speeds are based ona maximum
weight of 3800 pounds and may be used for any lesser weight. However. to
achieve the performance specified in Seciion 5 for takeoff distance and
climb performance, the speed appropriate to the particular weight must be
used.

Takeofi:

Normal Climh Cut . . . . . . B0-80 KIAS

Short Field Takeoff, F‘ldps 10°. Speerl dt aU F‘eet . TLKIAS
Enroute Climb, Flaps and Gear Up:

Normal . . s e . L 100-110 KIAS

Best Rute of Cllmb Sea. Level . . . . . . . . .. .. 97EKIAS

Besi Rate of Climmb, 10000 Feet . . . . . . . . . . . . S0KIAS

Best Angle of Climb, Sea Level . . . . . . . . . . . . T79KIAS

Best Angle of Climb, 10000 Feet . . . . . . . . . . . . SBSOKIAS
Lianding Approach:

Normal Approach, FlapsUp . . . . . . . . . . . . BU-80 KIAS

Normal Approach, Flaps30® ., . . . . . . . . . . 70-B0 KIAS

Short Field Approach, Flaps 30~ . . . . . . . . . . . . 71 KIAS
Balked Landing:

Maximum Power, Flaps 20° . . 70 KIAS
Maximum Recommended Turbulent An Penet1 '1t1on Speed

3800 Lbs . . . . . . . . . . . . . .. ... . ...19KIAS

3MBOLbs . . .. . .. . . . . ... . . . ... .108KIAS

25600 Lbs . . . . e . . . . .. 96 KIAS
Maxinin Demonstrated Crosswmd Veloc:lty

Takeoff or Landing . . . . . . ., . . . . . . . .. . 21 KNOTS
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CHECKLIST PROCEDURES

PREFLIGHT INSPECTION

(1) cABIN

Landing Gear Lever -- DOWN.

Control Wheel Lock -- REMOVE.,

Ignition Switch -- OFF.

Radar (if installed) -- OFF.

Avionies Power Switch -- OFF,

Master Switch -- ON,

Fuel Quantity Indicators -- CHECK QUANTITY.
Master Switch -- OFF.

Fuel Belector Valve -- ON fuller tank.

Static Source Openings (both sides of fuselage) -- CHECK for
stoppage.

11, Baggage Door -- CHECK for security.

(2) EMPENNAGE

1. Rudder Gust Lock -- REMOVE.
2. Tail Tie-Down -- DISCONNECT.
3. Control Surfaces -- CHECK freedom of movement and security.

SLmNm R LN

jury

(3) RIGHT WING Trailing Edge

1. Aileron -- CHECK for freedom of movement and security.
2. Fuel Tank Vent at Wing Tip Trailing Edge -- CHECK for stoppage.

(&) RIGHT WING

1. Wing Tie-Down -- DISCONNECT.

2, Main Wheel Tire -- CHECK for proper inflation

3. Cabin Siep -- CHECK for security and cleanliness. and retraction
well for cleanliness.

4, Before first flight of the day and after each refueling, use sampler
cup and drain small quantity of fuel from fuel tank sump quick-
drain valve to check for water, sediment, and proper fuel grade,

5. Fuel Quantity -- CHECK VISUALLY for desired level.

6. Fuel Filler Cap -- SECURE and vent unobstructed.

(5)NOSE

1. Propeller and Spinner -- CHECK for nicks, security and oil leaks.
2. Landing and Taxi Lights -- CHECK for condition and ¢leanliness.
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3. Nose Wheel Strut and Tire -- CHECK Ior proper inflation.
4, Nose Tie-Down -- DISCONNECT.

3. Engine Qil Level -- CHECK, do not operate with less than seven
quarts. Fill to 10 quarts for extended flight,

fi. Before first flight of the day and alter eacti refueling, pull out
strainer drain knob for about tour seconds to clear fuel strainer of
possible water and sediment, Check strainer drain closed. If water
is observed, the fuel system may contain additional water, and
further draining of the system at the strainer. fuel tank sumips, and
fuel reservoir drain valves will be necessary.

(6) LEFT WING

1. Main Wheel Tire -- CHECHK tor proper inflalion.

2. Before irst fiight of the day and aiter each refueling, use sumpler
cup and drain small quantity of fuel from fuel tank sump quick-
drain valve to check for water, sediment. and proper fusl wrade.

4, Fuel Quantity -- CHECK VISUALLY for desired level.

4. Fuel Filler Cap -- SECURE and vent unobstructed.

(7) LEFT WING Leading Edge

t. Pitot Tube Cover -- HEMOVE and check opening for stoppage.

2. Stall Warning Vane -- CHECK for freedom of movement while
master switch is momentarily turned on (horn should sound when
vane is pushed upward).

3. Winyg Tie-Down -- DISCONNECT

LEFT WING Trailing Edge

1. Fuel Tank Vent at Wing Tip Trailing Mdge -- CHECK {nr stoppaye.
2. Alileron -- CHECK for frecdon of movement and security.

BEFORE STARTING ENGINE

Preflight Inspection -- COMPLETE.

Seuts, Belts, Shoulder Harnesses -- ADJUST and LOCK.

Brakes -- TEST and SET.

Cowl Flaps -- OPEN {(move lever out of locking hole Lo reposition).
Avionics Power Switch, Electrical Equipment. Autopilot (if in-
stalled) -- OFF,

Al

CAUTION

The avionics power switch must be OFF during engine
start to prevent possible dumage to avionics,
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SO ®

Landing Gear Lever -- DOWN.,

Master Switch -- ON,

Landing Gear Lights and Horn -- PRESS TO TEST.
Circuit Breakers -- CHECK IN.

Fuel Selector Valve -- FULLER TANK.

STARTING ENGINE

ol 20 b e

[

1.
12

2 0o

Mixture -- RICH.

Propeller -- HIGH RPM.

Throttle -- CLOSED.

Auxiliary Fuel Pump Switch -- ON,

Throttle -- ADVANCE to obtain 50-80 lbs/hr [uel flow, theu
RETURN to IDLE POSITION.

Auxiliary Fuel Pump Switch -- OFF.

Propeller Area -- CLEAR.

Ignition Switch -- START.

Throttle -- ADVANCE slowly.

Ignition Switch -- RELEASE when engine starts.

NOTE

The engine should start in two or three revolutions. It it
does not continue running, start again at step 3 above, It
the engine does not siart, leave auxiliary fuel pump switeh
off. set mixture to idle cut-off, cpen throttle. and crank until
engine fires or for approximately 15 seconds. If still
unsuccessiul, start again using the normal startingz proce-
dure after allowing the starter maotor to cool,

Throttle -- RESET tc desired idle speed.
Qil Pressure -- CHECHK.

BEFORE TAKEOFF

e il

Parking Brake -- SET.

Cabin Doors and Windows -- CLOSED and LOCKED.
Cowl Flaps -- FULL OPEN.

Flight Controls -- FREE and CORRECT.

Flight Insfruments -- CHECK.

Fuel Selector Valve -- FULLER TANEK,

Mixture -- RICH (below 3000 feet).

Elevator and Rudder Trim -- TAKEQFF.
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9.

Throttle -- 1700 RFM.

a. Magnetos-- CHECK (RPM drop shouid not exceed 150 RPM on
either magneto or 50 RPM differential betwe en magnetos).

b. Propeller -- CYCLE from high to low RPM; returntohigh RFM
(full forward).

¢. Engine Instruments and Ammeter -- CHECK.,

d. Suction Gage -- CHECK in green arc.

10. Avionics Power Switch -- ON.
11. Radios -- SET.
12. Autopilot (if instailed) -- OFF.
13, Flashing Beacon, Navigation Lights and/or Strobbe Lights--ON as
required.
14, Throttle Priction Lock -- ADJUST.
15. Parking Brake -- RELEASE.
TAKEOFF
NORMAL TAKEQOFF
1. Wing Flaps -- 0°- 10° (10° preferred}.
2. Power -- FULL THROTTLE and 2850 RPM.
3. Mixture -- RICH (lean for field elevation per fuel flow placard
above 3000 feet).
4, Elevator Control -- LIFT NOSE WHEEL at 80 to 70 KIAS.
NOTE
When the nose wheel is lifted the gear motor may run 2-3
seconds to restore hydraulic pressure,
5. Ciimb Speed -- 80-90 KIAS,
6. Brakes -- APPLY momentarily when airborne.
7. Landing Gear -- RETRACT in climb out.
B. Wing Flaps -- RETRACT.

SHORT FIELD TAKEQFF

o

W

Moo

Wing Flaps -- 107,

Brakes -- AFPLY.

Power -- FULL THROTTLE and 2850 RPM.

Mixture -- RICH {lean for field elevation per fuel flow placard
above 3000 feet).

Brakes -- RELEASE.

Elevator Contrel -- SLIGHTLY TAIL-LOW,

Climb Speed -- 71 KIAS until all obstacles are cleared.
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Landing Gear -- RETRACT aller obstacles are cleared.
Wing Flaps -- RETRACT after reaching 80 KIAS.

NOTE

Do not reduce power until wing flaps and landing gear
have been retracted.

ENROUTE CLIMB
NORMAL CLIMB

1
2
3.
4

Airspeed -- 100-110 KIAS.

Power -- 25 INCHES Hg and 2550 RPM.
Mixture -- LEAN to 108 1bs./hr.

Cowl Flaps -- OPEN as required.

MAXIMUM PERFORMANCE CLIMB

1. Airspeed -- 37 KIAS at sea level to 90 KIAS at 10,000 feet,
2. Power -- FULL THROTTLE and 2700 RFM.
3. Mixture -- LEAN per fuel flow placard.
4. Cowl Flaps -- FULL OPEN.
CRUISE
i, Power -- 15-25 INCHES Hg, 2200-2550 RPM (no more than 75%:).
2. Elevator and Rudder Trim -- ADJUST.
3. Mixture -- LEAN per Cessna Power Computer or the data in
Section 5.
4. Cowl Flaps -- CLOSED (open if required).
DESCENT
1. Power -- A5 DESIRED,
2. Mixture -- ADJUST for smooth operation (full rich for idle power).
3. Cowl Flaps -- CLOSED.
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BEFORE LANDING

1. Seatis, Belts, Shoulder Harnesses -- SECURE.

2. Fuel Selector Valve -- FULLER TANK.

3. Landing Gear -- EXTEND (below 140 KIAS),

4. Landing Gear -- CHECK (observe main gear down and green
indicator light on).

5. Mixture -- RICH.

6. Propeller -- HIGH RPM.

7. Wing Flaps -- AS DESIRED (0° to 10° below 150 KLAS, 107 to 30°
below 115 KIAS).

8. Autopilot (if installed) -- OFF.

9. Elevator Trim -- ADJUST.

LANDING

NORMAL LANDING

R e

Airspeed -- 80-90 KIAS (flaps UP}.

Wing Flaps -- AS DESIRED (flaps down preferred).
Airspeed -- 70-80 KIAS (flaps DOWN).

Elevator Trim -- ADJUST.

Touchdown -- MAIN WHEELS FIRST.

Landing Roll -- LOWER NOSE WHEEL GENTLY.
Braking -- MINIMUM REQUIRED.

SHORT FIELD LANDING

RS e

Wing Flaps -- FULL DOWN.

Arspeed -- 71 KIAS,

Elevator Trim -- ADJUST.

Puwer -- REDUCE to idle after clearing obstacle.
Touchdown -- MAIN WHEELS FIRST.

Brakes -- APPLY HEAVILY.

Wing Flaps -- RETRACT.

BALKED LANDING

4-14

e

o

Power -- FULL THROTTLE and 23850 RPM.

Wing Flaps -- RETRACT to 20° (immediately).

Climb Speed -- 70 KIAS (until obstacles are cleared).

Mixture -- RICH (lean for field elevation per fuel flow placard
ubove 3000 feet).

Wing Flaps -- RETRACT slowly (after reaching safe altitude and
75-80 KIAS).

Cowl Flaps -- GPEN,
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AFTER LANDING

1. Wing Flaps -- RETRACT.
2. Cowl Flaps -- OPEN.
3. Radar (if installed) -- OFF,

SECURING AIRPLANE

Parking Brake -- B8ET,

Avionics Power Switch, Electrical Equipment -- OFF.
Mixture -- IDLE CUT-OFF (pulled {ull out).

Ignition Switch -- OFF.

Master Switch -- OFF.

Control Lock -- INSTALL.
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AMPLIFIED PROCEDURES

STARTING ENGINE

Proper fuel management and throttle adjustments are the determining
factors in securing an easy start from your continuous-flow fuel-injection
engine. The procedure putlined below should be followed closely as it is
effective under nearly all operating conditions.

Conventional full rich mixture and high HPM propeller settings are
used for starting: the throttle, however, should be tully closed initially.
When ready to start, place the auxiliary fuel pump switch in the ON
position and advance the throttle to obiain 50-80 lhs/hr fuel flow, Then
promptly return the throttle to idle and turn off the auxiliary fuel pump.
Place the ignition switeh in the START position. While cranking, slowly
advance the throttle until the engine starts. Slow throttle advancement is
essential since theengine will start readily when the correct fuel/airratio
is obtained. When the engine has started. reset the throttie to the desired
idle speed.

When the engine is hot or cutside air temperatures are high, theengine
may die after running several seconds because the mixture became either
too lean due to fuel vapor, or toc rich due to excessive prime fuel. The
following procedure will prevent over-priming and alleviate fuel vaporin
the sysiem:

1. Set the throttle 1/3 to 1/2 cpen.

2. Whentheignition switch isin the BOTH position and you are ready
to engagethe starter, place the right half of the auxiliary fuel pump
switch in the ON position until the indicated fuel flow comnes up to
25 to 35 Ihs/hr then turn the switch off.

NOTE

During a restart afier a brief shutdown in extremely hot
weather. the presence of fuel vapor may require the use aof
the auxiliary fuel pump switch in the ON positionforupto
1 minute or more before the vapor iscleared sufficiently to
obtain 25 to 35 lbs/hr for starting. If the above procedure
does not obtain sufficient fuel flow, fully depress and hold
the left half of the switch in the HI position to abtain
additional fuel! pump capability.

3. Without hesitation, engage the starter and theengine should start
in 3 Lo 5 revelulions. Adjust throttle for 1200 to 1400 RPM.
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4. If there is fuel vapor in the lines, it will pass into the njector
nozzles in 2 to 3 seconds and the engine will gradually slow down
and stop. When engine speed starts to decrease, hald the left hatl of
the auxiliary fuel pump switch in the HI position for appraxi-
mately one second to ¢lear out the vapor. Intermittent use of the Hi
position 0t the switch is necessary since prolonpged use of ilie 11
position after vapor is cleared will flood out the engine during a
starting operation.

5. Letthe engino tun at 1200 to 1400 RPM until the vaporis eliminated
and the engine idles normally.

It prolonged cranking is necessary. aliow the starter motor lo cool al
frequent intervals, since excessive heat muy damage the armature.

Aller starting. if the oil pressure gage does not begin to show pressure
within 30 seconds in normal temperatures and 60 seconds in very cold
weather. shut off the engine and investigate. Lack of oil pressure can cause
serious engine damage,

TAXHNG

Taxiing over logse gravel or cinders should be done at low engine
speed to avoid abrasion and stone damage to the propeller tips. Reler to
figure 4-2 for additional taxiing instructicons,

BEFORE TAKEOFF
WARM-UP

Since the engine is closely cowled for efficient in-flight cooling,
precautions should he taken to avoid overheating on Lthe ground. Full
throttle checks on the ground are not recomniended unless the pilotl has
wood reason to suspect that the engine is not turning up property.

MAGNETO CHECK

The niagnete check should be made at 1700 RPM as follows. Move
ignition switch first to R position and note RPM. Next move swilch buck tu
BOTH to clear the other set of plugs. Then move switch to the L position,
note RPM and return the switch to the BOTH position. RPM drop should not
exceed 150 RPM con either magneto or show greater than 50 RPM differen-
tial between nmiagnetos. If there is a doubt concerning operation of the
ignition system, RPM checks at higherengine speeds will usually contirm
whether a deficicncy exists.
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An absence of RPM drop miay be an indication of faulty grounding of
onc side of the ignition system or should be cause for suspicion that the
magneto timing is set in advance of the setting specified.

ALTERNATOR CHECK

Prior to flights where verification of proper alternator and voltage
regulator operation is essential (such as night or instrumeni flights). a
positive verification can be made by loading the electrical systcm mo-
mentarily (3 to 5 seconds) with the landing light during the engine runup
{1700 RPM). The ammeter will remain within a needle width of the initial
indieation if the alternator and voltage regulator are operating properly.

TAKEOFF
POWER CHECK

1t is importantto chieck takeoff powerearly in the takeofif run. Any sign
of rough engine operation or sluggish engine acceleration is good cause
for discontinuing the takeoff,

Full power runups over loose gravel are especially harmiul to pro-
peller tips. When takeoffs must be made over a gravel surface, it is very
important that the throttle be advanced slowly. This allows the wirplane to
start rolling hefore high RPM is developed, and the gravel will be blown
back of the propeller rather than pulled into it.

After full power is applied. adjust the throttle friction lock clockwise to
prevent the throttle from creeping from a maxinium poewer pusition.
Similar friction lock adjustments should be made as required in other
flight conditions to maintain a fixed throttle setting.

For maximum engine power. the mixture should be adjusted during
the initial takeoff roll to the fuel flow corresponding Lo the Dield elevudinn,
{Refer to the fuel flow placard located wdjacent to tuel Mow indicalor) The
power increase is significant above 3000 feet and this procedurc should
alwnvs be emiployed for field elevations greater than 5000 feet nbove sen
level.

WING FLAP SETTINGS

Using 10® wing flapsreduces the ground run and total di stance averthe
phstacle by approximately 10 percent. Soft field takeoffs are performed
with 10° flaps by lifting the nose wheel off the ground as soon as practical
and leaving the ground in a slightly tail-low aititude. However, the
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airplane should be leveled off immediately to accelerate to a safe climb
speed, Flap settings greater than 10° are not approved for takeoff.

SHORT FIELD TAKEOFF

If an obstruction dictates the use of a steep climb angle, after liftoff
accelerate to and ciimb out at an obstacle clearance speed of 71 KTAS with
10" flaps and gear extended. This speed provides the best averall climb
speed 1o clear obstacles when taking into account the turbulence often
found near ground level. The takeoff performance data in Section 5 is based
on this speed and configuration.

CROSSWIND TAKEOFF

Takeoffs into strong crosswinds normally are performed with the
minimum flap setting necessary for the field length, to minimize the drift
angle immediately after takeoff. With the ailerons deflected partially into
the wind, the airplane is accelerated to a speed higher than normal, and
then pulled off abruptly ip prevent possible settling back to the runway
while drifting. When clear of the ground, make a coordinated turn into the
wind to correct for drift.

LANDING GEAR RETRACTION

Landing gear retraction normally is started after reaching the point
over the runway where a wheels-down, forced landing on that runway
would become impractical. Since the landing gear swings downward
approximately two feet as it starts the retraction ¢ycle. damage can result
by retracting it before obtaining at least that much ground clearance,

Before retracting ihe landing gear, the brakes should be applied
momentarily to stop wheel rotation. Centrifugal force caused by the
rapidly-spinning whee! expands the diameter of the tire. If there is an
accumulation of mud or ice in the wheel wells, the rotating wheel may rub
as it is retracted into the wheel well.

ENROUTE CLIMB

A cruising climb at 25 inches of manifold pressure. 2550 RPM (approxi-
mately 75% power) and 100-110 KIAS is normally recommended. This type
of climb provides an optimum combination of performance, visibility
ahead, and passenger comforl (due to lower noise level).

Cruising climbs should be conducted at 108 1bs/ hr up to 4000 teet and at

the fuel flow shown on the Normal Climb Chart in Seclion 5 for higher
altitudes,.
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it s necessary tochimbrapidly to clear mountains orreach lovorable
weallier or winds at high altitudes, the best rale-of-climb speed should be
wsed with maximum continuous power. This speed 1s 97 IKIAS al sea level,
decreasing to 90 KIAS at an altitude of 10,000 feet. The mixture should be
leuned in acvordance with the tual How placard located ad jacent tothe f'uel
fhow indicator.

If an obstruction digtates the use of a steep climb angle, ¢limb with
Itaps retracted and maximum conlinuous power at 78 KIAS at seuw level to
B0 KIAS at 10.000 feet.

CRUISE

Normal cruising is performed between 55% and 75" power. The
eorresponding power settings and fuel consumption for various altitudes
can be determined by using your Cessna Power Computer or the data in
Section 5.

NOTE

Cruising should be done at 65% to 75%t power until & total of
50 hours has accumulated or oil consumption has stabil-
ized. This is to ensure propet seating of the rings and is
applicable to new engines, and engines in service follow-
ing cylinder replacement or top overhaul of one or more
eylinders.

The Cruise Performance Table. tigure 4-3. illustrates tlie advanta we of
higher altitude on both true airspeed and nautical miles per gallon. In
addition, the beneficial effect of lower cruise power on nautical miles per
gallon at a given altitude can be cbserved. This table should be used as a
guide, along with the available winds aloft information, to deterinine the
most favorable altitude and power setting for a given trip, The seleciion of
cruise altitude on the basis of the most favorable wind conditions and the
use of low power settings are significant factors that should be considered
on every ir1p to reduce fuel consumption,

For reduced noise levels, it is desirable to select the lowest RPM in the
green arc range for a given percent power that will provide smoothenpine
operation. The cowl flaps should be opened. if necessary. to maintain the
cylinder head temperature al approximately one-half of the normal
vperating range {(green are).

For best fuel economy at 85% power or less, the engine should be
vperated at six pounds per hour leanerthanshownin thishandbook undon
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75% POWER 35% POWER 55% POWER
ALTITUDE KTAS NMPG KTAS NMPG KTAS NMPG
3000 Feet 165 10.6 157 s 148 12.5
G500 Fuet i 10.9 152 118 150 12.8
10,000 Feet - - - - 167 12.3 154 13.2
Standard Conditions Zero Wind

Figure 4-3. Cruise Performance Table

the power computer. This will resull in approximately 6% greater range
than shown in this handbook accompanied by approximately 4 knots
decrease in speed.

The fuel injection system employed on this engine is considered to be
non-icing. In the event thatunusual conditions cause the intake air filter to
become clogpred or iced over, an alternate intake air valve opens automati-
cally. Due to a one Lo two inch decrease in manifold pressure and a
significant incerease in intake air temperature when the riiter 1s blocked,
power al full throtile decreases approximately 10¢%.

LéE(é\PING WITH A CESSNA ECONOMY MIXTURE INDICATOR
( )

Kxhaust gas temperature (EGT) as shown on the optional Cessna
Eeonomy Mixture Indicator may be used as an aid for mixture leaning in
crnsing tflight ai 779 power or less. To adjust the miixture, using tlhis
indicator, lean to establish the peak EGT as a reference point and then
enrichen the mixture by a desired increment based on figure 4-4,

MIXTURE EXHAUST GAS
DESCRIPTION TEMPERATURE

RECOMMENDED LEAN
[Pilot's Operating Handbook 269F Rich of Peak EGT
and Pawer Compiiter)

BEST ECONOMY

165% Power or Less) Peah EGT

[Figure 4-4. EGT Table
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Continuocus cperation at peak EGT is authorized only at 65% power or
less, This best economy mixture setting results in approximately 6%
greater range than shown in this handbook accompanied by approxi-
mately 4 knots decrease in speed.

NOTE
Operation on the lean side of peak EGT is not approved.

When leaning the mixiure, if a distinct pealt is not obtained, use the
corresponding maximum EGT as a reference point for enrichening the
mixture to the desired cruise setting, Any change in altitude or power will
require & recheck of the EGT indieation,

STALLS

The stall characteristics are conventional and aural warning is
provided by a stall warning horn which sounds between 5 and 10 knots
sbove the stall in all configurations.

Power-coff stall speeds at maximum weight for both Fforward and aft
C.G. are presented in Section 5.

BEFORE LANDING

In view of the relatively low drag cf the extended landing gear and the
high allowable gear-operating speed (140 KIAS). the landing gear should
be extended before entering the traffic pattern. This practice will allow
more time to confirm that the landing gearisdown and locked. As g further
precaution, leave the landing gear extended in go-around procedures or
truffic patterns lor touch-and-go landing.

Landing gear extension can be detected by illumination of the gear
down indieator light (green), absence of a gear warning horn with the
throttle retarded below 12 inches of manifold pressure, and visual inspec-
tion of the main gear position. Should the gear indicator light fail to
illuminate, the light should be cheeked for a burned-out bulb by pushing to
test. A burned-cut bulb can be replaced in flight with the landing peur up
{amber) indicator light,

LANDING
NORMAL LANDING

Normal landing approaches can be made with power-on or power-off
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with any flap setting desired. Use of {laps down is normally preferred to
minimize touchdown speed and subsequent need for braking. For a given
flap setting. surface winds and turbulence are usually the primary factors
in delermining the most com{ortable approach speed.

Actual touchdown should be made with power off and on the main
wheels [irst to reduce the landing speed and subsequent need for braking in
the landing roll. The nose wheel is lowered to the runway after the speed
diminished to avoid unnecessary nose gear load. This procedure is
especially impertant in rough or short field landings.

SHORT FIELD LANDING

For short field landings, make a power approach at 71 KIAS with full
flups, After all approach obstacles are cleared, progressively reduce
power. Maintain 71 KIAS approach speed by lowering the nose of the
airplane. Touchdown should be made with the throttle closed, and on the
main wheels first. Immediately after touchdown, lower the nose gear and
apply hewvy braking as required. For maximum brake effectiveness after
all three wheels are on the ground, retract the flaps, hold full nose up
elevator and apply maximum possible bralke pressure withoul sliding the
tires.

Atlight operating weights, during ground roll with full flaps, hold the
control whee!l full back to ensure maximum weight on the main wheels for
braking. Under these cenditions, full nose down elevator (control wheel
full forward) will raise the main wheels off the ground,

CROSSWIND LANDING

When landing in a strong crosswind, use the reinimum flap setting
required for the field length, Although the crab or combination method of
drift correction may be used, the wing-low method gives the hest control.
After touchdown, hold a straight course with the steerable nose wheel and
occasional braking if necessary.

BALKED LANDING

In a balked landing {go-around) climb, the wing flap seiting should be
reduced {0 20° immediately after full power is applied. If obstaclies must be
cleared during the go-around climb, leave the wing flaps at 20" and
muaintain a safe ciimb speed. Above 3000 fect altitude. the mixture should
be teaned in accordance with the fuel flow placard to obtain maximum
power. After all obstacles are cleared and a sale altitude and airspeed are
obtained, the wing flaps may be retracted.
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COLD WEATHER OPERATION

The use of an external pre-heater and an external power source is
recommended whenever possible to reduce wear and abuse Lo the enpine
and the electrical system. Pre-heat will thaw the oil trapped in the oil
conler, which probably will be congealed prior to starting in extremely
cold tempceratures. When using an external power source, the positinn of
thr master switch is important. Refer to Section 7, paragraph Ground
Service Plug Recepticle for operating details,

In very cold weather, no oil temperature indication need be apparent
before trliegff. After a suitable warm-up pericd (2 to 5 minutes at 1000
RI'M). the engine is ready for takeoif if il accelerates smoothly and the ol
pressure is normal and steady.

During let-down, observe engine temperatures closely and carry
sufficienl power to maintain them in the recommended operating range,

NOISE ABATEMENT

Increased emphasis on improving the quality of our environment
requires renewed effort on the part of all pilots to minimize the effect of
airplane noise on the public.

We, as pilots, can demonstrate our concern for environmental im-
provement, by application of the following suggested procedures, and
thereby tend to build public support for aviation:

1. Pilots operating aircraft under VFR over outdoor assemblies of
persons, recrealional and park areas, and other noise-sensitive
areas should make every effort to fly not less than 2000 feet above
the surface, weather permitting, even though flightat alower level
may be consistent with the provisions of government regulations.

2. During departure from or approach to an airport. eclimb after
takeoff and descent for landing should be made s0 as to avaoid
prolenged flight at low altitude near noise-sensitive areus.,

NOTE

The above recommended procedures do not apply where
they would contlict with Air Traffic Control clearances or
insiructions, or where. in the pilot's judgmenl. an altitude
ol less than 2000 feet is necessary for him Lo adequately
exercise his duly to see and avoid other aircraft.
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The certiticated noise level for the Model 210M at 3800 pounds nuaxi-
mum welght is 79.9 dB(A). No determination has been made by the Federul
Awviation Administration that the noise levels of thisairplane are orshould
be acceptable or unacceptable for operation at, into, or cut of, any airport.
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INTRODUCTION

Performance data charts on the following pages are presented so that
you may know what to expect from the airplane under various conditions,
and also, to tacilitate the planning of flights in detail and wilh reasonable
accuracy. The data in the chartshas been computed from actual flight tests
with the airplane and engine in good condition and using average piloting
technigques,

It should be noted that the performance information presented in the
range and endurance profile charts allows for 45 minutes reserve fuel
based on 45° power, Fuelflow data for cruise is based onthe recommended
leun mixture setting. Some indeterminate variables such as mixture
leaning technigue. fuel meiering characteristlics, engine and propeller
condition, and air turbulence may account for variations of 10% or more in
ranpge and endurance, Therefore, it is Important to utilize all available
information to estimate the fuel required for the particular flight.

USE OF PERFORMANCE CHARTS

Performance data is presented in tabular or graphical form to illus-
trate the cffect of different variables. Sufficiently detailed informalion is
provided in the tables so that conservative values can be selected and used
to determine the particular performance ligure with reasonabie accuracy.
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SAMPLE PROBLEM

The following sample tlight problem utilizes information from the
various charts ta determine the predicted pertormance datu for a typical
flight. The following information is known;

AIRPLANE CONFIGURATICN

Takeoff weight 3750 Pounds

Usable fuel 534 Pounds
TAKEOFF CONDITIONS
Field pressure altitude 1500 Fret

Temperature
Wind comiponent along runway
Field length

28°C (16°C above standard}
12 Knot Head wind
3500 Feet

CRUISE CONDITIONS

Total distance
Pressure altitude
Temperature
Expected wind enroute

LANDING CONDITIONS
Field pressure altitude
Temperature
Field length

880 Naulical Miles

7500 Feet

16°C {16°C above standard)
10 Knot Headwind

2000 Feet
25°C
3000 Feet

TAKEQFF

The Lakeoil distanee chart, figure 5-4, should be consulted, keeping in
mind that the distanees shown are based on the short icld technique.
Conservative distances can be established by reading the chart at the next
higher value of weight, aliitude and temperature, For example, in this
particular sample problem, the takeoff distance information presented for
a weight of 3800 pounds, pressure aliitude of 2000 feet and atemperature of
30~C should be used and results in the following:

Ground rail
Total distance to clear a 30-foat abstacle

1675 Feet
2785 Feet

These distances are well within the available takeoff ficld length. Howev-
er, a corrcction for the effect of wind may be made based on Note 4 of the
tukeolf chart. The correction for a 12 knot headwind is:

12 Knots

O = 1 .
10 Rnots = 100 = 129 Decrease
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This resulls in the following distances. corrected for wind:

Ground roll, zero wind 1675
Decrease in ground roll

{1675 feet = 129%) 201
Corrected ground roll 1474 Feet
Total distance to clear a

50-foot obstacle. zero wind 2785
Decrease in total distance

(2785 feet = 1R%) 334
Corrected total distance

to clear a B50-foot obstacle 2451 Feet

CRUISE

The cruising altitude should be selected based on a consideration of
trip length., winds aloft, and the airplane’s performance. A cruising
altitude and the expected wind enroute have been given for this sample
problem. However, the power setling selection for cruise must be deter-
mined hased on several considerations. These incluide the cruise perior-
mance characteristics presented in figure 5-7, the range profile chart
presented in fipure 3-8, and the endurance profile chart presented infigure
5-9,

The relationship between power and range is illustrated by the range
profile chart. Considerable fuel savings and longer range result when
lower power settings are used,

The range profile chart indicates that use ol 65% power at 7500 feet
yvields a predicted range of 930 nuutical miles with no wind. The endurance
profile charl shows a corresponding 5.8 hours. Using; this information, the
estimated distance can be determined for the expected 10 knot headwind at
7500 feet as follows:

Range. zero wind 930
Decrease in range due to wind
{5.8 hours +« 10 knot headwind) _58
Corrected range 872 Nautical Miles

This indicates that the trip can be made withoul a fuel stop using
approximately 6i% power.

The eruise performance chart for B000 feet pressure altilude is entered

using 20°C above siandard temperature. These value s most nearly corres-
pond to the planned altitude and expected temperature conditions, The
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ponwer setting chosen is 20600 RIPM and 21 imches of manitidd pressure
which results i thie following:

Power 85" ¢
True airspeed 68 Knots
Cruise fuel flow K2 PPH

he power computer may he used to determune power and fuel consump-
tivn more accurately during the tlight.

FUEL REQUIRED

The totul fuel reguirement for the flight may be estimated using the
performance information in figures 3-8 and 5-7. For this sample problem,
figure 5-6 shnws thul a normal climb fron 2600 Feet to 8000 fect ut o weight
ut 3800 pounds requires 18 pounds of fuel. The correspunding distance
during the clinh is 18 nautical miles. These values are for a standard
temperatiure and are suftficiently accurate for most flight planning pur-
poses. However. » further correction for the effect of temperuture muy be
made a5 noted on the climbchart. The approximute effect of a non-standard
temperature is to Incrcase the time, fuel, and distance by 107 foreach 10°C
above standard temperature, due (o the lower rate of clinib. 1n this case.
assuming a temperature 16°C ahove standard. the correction would be:

16°C
10°C

0% - 168% Increase

With this factor included. the fuel estimate would be calculated as follows:

Fuel to climb, standard temperaturc 18
Increase due to non-standard temperature

(18 ~ 16 ) 3
Corrected fuel to ¢limb 21 Pounds

Using a similar procedure for the distance during ¢limb resulis in 21
nautical miles.

The resultant cruise distance is:

Total distance B0
Climb distance -21
Cruise distance B39 Nautical Miles

With an expected 10 knot headwind, the ground speed for cruise 1s
predicted to be:

163
-10
158 Knots
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Thercfore. the time required for the cruise portion of the trip s

8385 Nautical Miles
158 Knats

- 5.3 Hours
The fuel requ:ired for cruise is:
2.3 hours - 82 pounds/hour - 435 Founds

The tote] estimated fuel required is as follows:

Engine start, taxi. and takeotf 12
Climb 21
Cruise 435
Twotal fuel required 468 Pounds

This will leave a fuel reserve of:

bi4
-468
66 Pounds

Once the flight is underway, ground speed checks will provide a more
accurate basis for estimating the time enroute and the corresponding fue
reqguired to complete the trip with ample reserve.

LANDING

A procedure similar to takeoff should be used for estimating the
landing distance at the destination airport. Figure 5-10 presents landing
distance information for the short field technique. The distances corres-
ponding to 2000 feet pressure altitude and a temperature of 30°C are as
fllows:

Ground roll BG5S Feet
Total distance to clear a 50-foot obstacle 1650 Feet

A correction for the effect of wind may be made based on Note 2 of the
landing chart using the same procedure as outlined for takeoff.
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AIRSPEED CALIBRATION
NORMAL STATIC SOURCE

FLAPS UP
KIAS 80 80 100 120 140 180 180 190
KCAS 62 80 99 118 137 156 175 i85
FLAPS 10°
KIAS 60 70 80 ag 100 120 140 150
KCAS 62 71 BO 0 100 119 138 147
FLAPS 3Q¢
KIAS 50 60 70 80 90 100 110 1%
KCAS 59 66 74 83 g2 101 110 115

Figure 5-1. Alrspeed Calibration (Sheet 1 of 2)
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AIRSPEED CALIBRATION
ALTERNATE STATIC SOURCE

HEATER/VENTS AND WINDOWS CLOSED

FLAPS UP
NORMAL KIAS B0 BO 100 120 340 160 180 190
ALTERNATE KIAS B1 B2 103 125 146 167 187 198
FLAPS 107
NORMAL KIAS 60 70 80 90 100 120 140 1580
ALTERNATE KIAS B3 73 83 g4 105 126 148 159
FLAPS 30°
NORMAL KIiAS 50 60 70 80 30 100 110 1%
ALTERNATE KIAS 80 69 79 89 399 109 118 124
HEATER/VENTS OPEN AND WINDOWS CLOSED
FLAPS UP
NORMAL K145 0 B0 100 120 140 160 180 190
ALTERNATE KIAS 58 78 1M 123 144 164 184 195
FLAPS 10°
NORMAL KIAS g0 70 80 90 100 120 140 150
ALTEARNATE KIAS 61 70 80 93 1013 123 144 155
FLAPS 30°
NORMAL KIAS b0 EQ 70 80 a0 100 110 115
ALTERNATE K!AS b5 687 77 86 96 106 116 121
WINDOWS OPEN
FLAPS UP
NORMAL KIAS 60 80 100 120 140 160 180 180
ALTERNATE KIAS 43 72 101 130 162 174 195 207
FLAPS 10¢
NORMAL KIAS 60 70 80 90 100 120 140 140
ALTERNATE KIAS 49 62 74 B8 101 129 156 172
FLAPS 30°
NORMAL KIAS 50 60 70 BO a0 100 110 115
ALTERNATE KIAS 43 5B Fal 24 96 107 113 124

Figure 3-1, Airspeed Calibraticn (Sheei 2 of 2)
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STALL SPEEDS

COMNDITIONS:
Power Off
Gear Up or Down

NOTES:

1. Maximum altitude loss during a stall recovery may be as much as 300 feet,
2. KIAS values are approximate.

MOST REARWARD CENTER OF GRAVITY

ANGLE OF BANK
WEIGHT FLAP B S N N
LBS | DEFLECTION 0 30 45 50
Kias | kcas | kias | kcas | kias | keas | kias [kcas
up 64 | 65 | 69 0| 78 | 77 | 8 g2
3800 10° 62 | 64 67 | s | 7a | 76| a8 | o
30° 46 56 49 60 55 67 65 79
MOST FORWARD CENTER OF GRAVITY
ANGLE GF BANK
WEIGHT FLAP R S S R
LBS | DEFLECTION 0 30 a5 60
Kias | keas | kias [ keas | kias | keas | kias [keas
up 68 { 69 | 73 | 74 | & 82 95 | o8
3800 109 67 68 72 73 BO 81 95 g6
30¢ 55 | a1 69 | e6 | e5 | 73 | 18 | 86

Figure 5-3. Stall Speeds
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PERFORMANCE

CESSENA
MODEL 2100

RATE OF CLIMB

CONDITIONS: MIXTURE SETTING
Flaps Up
Gear Up PRESS ALT PPH
2700 RPM
Fuil Throttle S.L. 138
fixture Set at Placard Fuel Flow AG0G 1260
Cowl Flaps Open 3000 114
12,000 102
PRESS CLIMB RATE OF CLIMB - FPM
WECSSHT ALT SPEED
FT KIAS -20°%¢ oc 209¢ a0%c
3800 S.L 97 1115 1020 925 830
2000 95 995 800 810 720
4000 04 B70 785 700 815
6000 92 750 570 585 505
BOQO 91 835 555 475 395
10,000 50 520 440 365 - .-
12,000 B8 405 330 255 - -
3500 5.L. 95 1255 1160 1060 960
2000 93 1125 1035 940 845
4000 92 1000 910 820 730
6000 91 270 785 705 620
8000 89 745 665 58S 505
10,000 88 625 550 470 - -
12,000 a7 505 430 355 - -
3200 S.L. 93 1415 1315 1215 1110
2000 a2 1275 1185 1085 930
4000 90 1140 1080 960 865
6000 89 1610 920 835 750
BODO 87 875 7895 710 630
10,000 86 745 670 590 - -
12,000 85 620 545 470 -
Figure 5-5. Rate of Climb




CHSSNA
RMODEL 210M

SECTION /&

PERFORMANCE

TIME, FUEL, AND DISTANCE TO CLIMB

[MAXIMUM RATE OF CLIMB]

CONDITIONS:

Flaps Up

Gear Up

2700 RPM

Full Throttle

Mixture Set at Placard Fuel Flow
Cowl Flaps Qpen

Standard Temperature

NOTES:

MIXTURE SETTING

PRESS ALT PPH

S.L. 138
4000 126
8000 114
12,000 102

1. Add 12 pounds of fuel for engine start, taxi and takeof! allowance.
2. Increase time, fuel and distance by 10% for each 10°C above standard temperature.
3. Distances shown are based on zero wind.

WEIGHT PHRESS CLIMB RATE OF FROM SEA LEVEL

L8s AFLTT SEFESD Cﬁmﬁ FUEL USED | DISTANCE

POLINDS N

3800 S.L. a7 950 o 0

2000 95 850 5 4

4000 94 755 10 g

6000 92 655 16 13

BOOO al 560 23 18

10,000 90 460 30 25

3500 S.L. g5 1085 0 ] o

6000 g1 775 7 14 17

8000 89 670 3 15 s

10,000 88 £55 i3 26 51

12,000 B7 465 17 32 o8

3200 S.L. 943 1240 0 0 0

2000 92 1130 2 4 2

4000 80 1020 4 g 5

6000 3G 910 G 12 g

8000 a7 800 B 17 13

10,000 86 690 11 22 i7

12.000 85 E80 14 57 2

Figure 5-6, Time. Fuel, and Distance to Climb (Sheet 1 of 2)
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SECTION 5

PERFORMANCE

TIME, FUEL, AND DISTANCE TO CLIMB

CONOITIONS:
Flaps Up

Gear Up

2650 RPM

CESSNA
MODEL 210M

INORMAL CLIMB - 100 KIAS]

25 Inches Hg ar Full Thronle

Cowl Flaps Open

Standard Temperature

NOTES:

MIXTURE SETTING

PRESS ALT PPH
S.L. to 4000 | 108
8000 a6
12,000 84

1. Add 12 pounds of fuel for engine start, taxi and takeolt atlowance.
2. Increase time, fuel and distance by 10% for each 10°C above standard temperature.
3. Distances shown are based on zera wind.

WEIGHT PRESS RATE OF FROM SEA LEVEL

LBS AF'}T C:;'P’:'f TIME | FUEL USED | DISTANGE

MIN FOUNDS NM

3800 S.L 870 0 o 0

3000 670 3 5 5

4000 860 6 1 10

6000 560 g 17 18

8000 455 13 23 23

10,000 355 18 31 33

12,000 255 25 41 46

3500 S.L. 780 0 0 0

2000 780 3 5 4

4000 770 5 g 9

6000 665 8 14 14

BOOO 555 1 20 20

10,000 445 15 26 28

12.000 340 21 33 38

3200 S.L. 910 0 0 0

2000 510 7 a 4

4000 900 4 8 7

6000 785 7 12 12

8000 665 10 17 17

10,000 550 13 22 23

12.000 435 17 28 31

Figure 5-6. Time, Fuel, and Distance to Climb (Sheet 2 of 2)




CESSNA

MODEL 210M

CONDITIONS:
3800 Pounds

CRUISE PERFORMANCE
PRESSURE ALTITUDE 2000 FEET

Recommended Lean Mixiure
Cowl Flaps Closed

SECTION 5
PERFOHRMANCE

For best fuel economy at 65% power or less op-
grate at 6 PPH leaner than shawn in this chart
or at peak EGT if an EGT indicator is installed.

NOTE

20°C BELOW STANDARD 200C ABOVE
STANDARD TEMP TEMPERATURE STANDARD TEMP
9o 11°¢ 3°c
RPM | mP ol ras | pen | 2 N kTas| epH | L% [ kTAS| PPH
BHP BHP BHP

2650 | 25 | .- | - {---| 78 | 166 | 98 76 | 168 | 95
24 77 | w62 | s | 724 | 1863 | w3 71 | 185 | 90

23 72 | 188 | @ 720 | 160 | g8 57 | 181 | 85

22 68 | 155 | 88 | 85 | 156 | a2 63 | 157 | BO

2500 | 25 | 78 | 63 | 98 | 76 | 164 | os 72 | 186 | 92
24 7 | 160 | 93 | 72 | 181 | %0 60 | 163 | 87

23 | 70 | 56 | 88 | 68 | 158 | s&s 65 | 189 | a2

2 | e6 | 153 | 83 | 64 | 154 | 80 62 | 155 | 78

2400 | 75 3 | 1sa | a2 | 711 | 61 | a9 68 | 162 | 86
24 69 | 6 | 87 | &7 | 157 | Ba 65 | 159 | 82

22 | 66 | 153 | 83 | 63 | 134 | B0 61 | 185 | 77

22 | 62 | 143 | 78 | s | 1m0 | 7s 57 | 151 | 73

2300 | 25 | 69 | 155 | 8 | 65 | 157 | sa 6a | 188 | B8
24 | 65 | 152 | 82 | 83 | 183 | 79 g1 | 154 | 77

23 1 61 | 129 | 77 | 59 | 150 | 75 57 | 180 | 73

22 58 | 1as | 73 | s6 | 146 | 71 5¢ | 146 | 69

2200 | 25 | g4 | 151 | 0 | & | 182 | 77 s | 153 | 78
74 60 | 1a7 | 76 | s8 | 148 | 74 86 | 128 | 71

23 | 57 | 1aa | 22 | 55 | w4s | 7o 53 | 145 | &8

22 | 53 | 120 | &8 | s | 140 | s 50 | 140 | 64

21 50 | 136 | 6a | 48 | 135 | &2 s | 134 | 60

20 | a6 | 130 | eo | 45 | 130 | ss 43 | 120 | 87

Figure 5-7. Cruise Perfermance (Sheet 1 of 8)



SECTION 4 CHSENA
PLERFORMANCE MO 21008

CRUISE PERFORMANCE
PRESSURE ALTITUDE 4000 FEET

CONDITIONS:
3800 Pounds NOTE
Recommended Lean Mixtare For best tuel economy at B5's power or less op-
Cowl Flaps Closed vrate at @ PPH leaner than showrnoie ths char
or at peak, EGT if an EGT indieator 15 mistailed.
20UC BELOW STANDARD 20°C ADOVE
STANDARD TEMP TEMPERATURE STANDARD TEMP
13%¢ 79¢ 279C
2 b i , .
REM MP BHP KTAS FEH BHP KTAS PPH B Hp KTAS PP
2550 24 79 166 99 76 168 95 73 159 a9z
23 74 163 93 72 164 90 59 166 B7
22 70 158 28 67 161 8 G5 162 82
21 GB 155 B3 B3 157 g0 Gi 168 77
2500 25 - .- - .- - 78 169 97 75 171 34
24 76 164 96 74 166 a2 71 168 £9

23 72 161 80 70 163 87 67 164 85
22 5d 157 85 65 159 82 63 160 80

2400 | 25 75 163 94 172 165 91 70 166 it
24 71 160 89 89 162 6 G 163 83
23 67 157 85 65 158 g2 52 159 79
22 53 153 80 61 154 77 159 155 75
2300 | 25 70 160 88 63 161 85 AR i62 83
24 A7 156 84 B4 158 21 62 59 79
23 63 153 B0 B1 154 77 59 155 4
22 59 149 75 57 150 73 55 150 7
2200 | 25 65 155 a2 3 156 79 &1 157 77
24 62 152 78 59 153 7% 57 153 73
23 58 148 74 56 149 71 54 144 A9
22 55 144 70 53 145 fg 51 144 66
21 51 140 66 50 140 54 48 138 62
20 43 135 62 46 134 £0 45 133 59
19 44 129 58 43 123 56 aft 126 56

Figure 5-7. Cruise Performance (Sheet 2 of H)



CESSNA
MODEL 210M

COMDITIONS:
3800 Pounds

CRUISE PERFORMANCE
PRESSURE ALTITUDE 6000 FEET

Recoinmended Lean Mixture
Cuwl Flaps Closed

SECTION 35
PERFORMANCE

NOTE

For best fuel ecanomy at G5% power or less op-
erate at B PPH lganer than shown in this chart
or at peak EGT if an EGT indicatar is instalted.

20°C BELOW STANDARD 209C ABOVE
STANDARD TEMP TEMPERATURE STANDARD TEMP
-17°¢C 39¢ 23°C
rReM | wP 2 lkras | per | .2 [ xTas | een | % kras| peu
BHF BHP BHP

2550 | 24 - - 78 173 97 75 174 84
22 76 167 98 74 169 g2 71 171 29

22 72 164 ag G9 66 87 67 167 ad

21 68 160 85 65 162 82 83 163 BQ

2500 | 24 78 160 4B 15 171 95 73 172 91
23 71 166 o3 71 167 80 a9 169 a7z

22 70 162 88 87 164 a5 65 165 32

21 66 168 83 63 160 30 51 160 7/

28001 24 73 165 g 70 166 a8 68 167 B5
23 59 161 B7 67 163 B4 64 1G4 g1

22 B5 158 82 623 159 79 81 160 77

21 81 154 77 59 155 75 57 156 Fie:

2300 | 24 68 161 RE A6 162 83 64 163 a0
23 65 158 82 62 159 79 B0 Hate] 6

22 61 154 77 59 155 75 57 155 Pl

21 57 150 13 55 150 71 53 150 68

2200 | 24 63 156 80 G1 157 77 59 158 5
23 60 152 76 58 153 73 56 154 71

22 57 149 72 54 149 70 53 149 57

21 53 134 6B 54 t44 66 49 142 B4

20 50 139 G4 43 134 62 45 137 80

19 a5 123 GO 44 122 58 43 131 57

Figure 5-7. Cruise Performance (Sheet 3 of 61



SKCTION b CESSNA
PERFORMANCE MODEL 210M

CRUISE PERFORMANCE
PRESSURE ALTITUDE 8000 FEET

CONDITIONS:
3800 Pounds NOTE
Recommended Lean Mixture For best tuel economy at 85% power or less op-
Cow! Flaps Closed erate at § PPH lcaner than shown in this chart
or at peak EGT if an EGT indicator is installed.
20°C BELOW STANDARD 20°C ABOVE
STANDARD TEMP TEMPERATURE STANDARD TEMP
_21°9¢ -19c 189¢
rem | me | % L xras | een | %, | kTas | een | 2 | kTas | eeH
BHP BHP BHP
2550 22 74 169 a3 71 171 90 69 172 87
21 70 165 a8 67 167 85 65 168 g2
20 66 161 82 63 162 80D B1 163 T
148 61 157 77 59 157 75 57 157 72
2500 22 72 167 0 69 169 87 67 170 24
21 68 163 a5 65 164 a2 63 165 79
20 63 159 80 61 160 77 59 160 75
19 59 154 75 57 i55 72 55 154 70
2400 22 67 163 2% ] 66 164 a1 62 165 79
21 63 159 80 61 160 77 53 160 74
20 59 154 75 57 165 73 55 165 70
19 55 150 70 a3 149 88 81 148 66
2300 22 63 158 72 61 159 77 59 160 74
21 1] 154 5 57 155 72 55 155 70
20 55 150 7 53 150 £8 52 149 66
19 652 144 G6 50 i43 64 48 142 62
2200 22 58 153 74 56 154 1 54 153 68
21 55 149 70 53 149 68 =3 148 %33
20 51 T44 66 19 143 54 4B 142 62
19 48 138 62 46 137 60 44 135 1)
18 44 ™ 58 43 130 56 41 128 55

Figure 5-7. Cruise Performance (Sheet 4 of 6)
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CESSNA SECTION 5
MODEL 210M PERFORMANCE

CRUISE PERFORMANCE
PRESSURE ALTITUDE 10,000 FEET

CONDITIONS:
3800 Pounds NOTE
Recommended Lean Mixture For best fuel economy at 65% power or less op-
Cowl Flaps Closed erate at 6 PPH feaner than shown in this chart
or at peak EGT if an EGT indicator is installed.
20°C BELOW STANDARD 20°C ABOVE
STANDARD TEMP TEMPERATURE STANDARD TEMP
-250¢C -59¢C 159C
RPM MP * KTAS PPH % KTAS PPH % KTAS PPH
gHP BHF BHP
25650 20 68 166 8b g5 167 82 63 168 79
19 63 162 a0 g1 162 77 59 162 74
18 59 156 74 55 157 72 55 156 70
17 54 150 69 52 149 67 50 148 65
2500 20 65 164 82 63 166 80 61 165 77
19 61 159 17 it 160 75 57 160 72
18 57 154 72 55 154 70 53 153 68
17 52 147 &7 50 146 65 49 145 63
2400 20 61 159 77 59 160 5 57 160 72
19 57 154 73 55 154 70 53 153 L3
i3 53 149 &8 51 148 66 49 147 64
17 48 142 63 47 140 61 45 139 ot
2300 20 57 154 73 55 154 70 53 153 68
19 53 149 G8 &1 148 &6 50 147 64
18 50 143 64 48 141 &2 48 140 60
17 46 138 60 44 134 58 42 132 56
2200 20 53 148 68 51 148 66 419 146 54
19 49 143 G4 48 141 62 46 140 G0
18 46 136 80 44 135 &8 43 133 56

Figure 5-7. Cruise Performance (Sheet 5 of 6)



SHKCTION B CES5NA
FEHPORMANCE MODEL 2100

CRUISE PERFORMANCE
PRESSURE ALTITUDE 12,000 FEET

CONDITIGNS:
3800 Pounds NOTE
Recommondad Lean Maxiurg Far hest fuel economy at B5%% power or 1ess op-
Cowl Flaps Clased erate at 5 FPH leaner than shown in this chart
or at peak EGT if an EGT indwator 15 installed.
i 20°C BELOW STANDARD 20°C ABOVE
STAMDARD TEMP TEMPERATURE STANDARD TEMP
-29°¢C -ao¢ 119¢C
“ % ) %
APM hE gHP KTAS FPH RHP KTAS FFH BHP KTAS PPH
2550 18 61 162 17 11 162 74 56 161 72
17 56 155 71 h4 156 69 52 153 67
16 51 148 66 50 147 64 48 145 62
15 47 139 61 45 137 59 43 135 57
2500 18 59 159 74 57 159 iz bh 158 70
17 54 153 [si2] 52 151 67 50 150 314
16 50 145 654 48 143 62 4G 142 60
15 45 136 59 43 134 57 a2 131 55
2400 18 1) 154 70 53 153 68 51 151 66
17 a1 147 65 49 145 63 47 144 &1
1B a7 139 61 45 137 58 43 135 .7
2300 18 b1 148 66 49 146 Gd 48 145 62
17 a7 140 62 a6 139 60 a4 137 5E
16 43 132 57 q2 130 55 40 126 54
2200 18 48 141 62 46 139 B0 44 137 58
17 44 134 58 42 131 56 47 128 54

Figure 5-7. Cruise Performance (Sheet 6 of B)
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CESSNA SECTICN 6
MODEL 210M WEIGHT & BALANCE/
EQUIPMENT Li1ST

INTRODUCTION

This section describes the procedure for establishing the basic empty
weight and moment of the airplane. Sample forms are provided for
reference. Procedures for calculating the weight and moment for various
operations are also provided. A comprehensive list of all Cessna equip-
ment available for this airplane is included at the back of this section,

It should be noted that specific information regarding the weight, arm,
moment and instalied equipment list for this airplane can only be found in
the uppropriate weight and balance records carried in the airplane,

AIRPLANE WEIGHING PROCEDURES

1. Preparation:
a. Inflate tires to recommended operating pressures.
k. Remove the fuel tank sump quick-drain fittings and fuel
reservoir quick-drain fittings to drain ai! fuel
Remove oil sump drain plug to drain all oil.
Move sliding seats 10 the most forward position,
Raise flaps to the fully retracted position.
Place 41l control surfaces in neutral pesition,
2. Leveling

a, Place scales under each wheel (ininimum scalec capacity. 1060
pounds).

bh. Deflate the nose tire and/or lower or raise the nose strut 1o
properly center the bubble in the level (see figure 6-1).

3. Weighing:

a. Withthe uirplane level and brakes released, record the weigiht

shown on exch scale. Deducl the tare. if any, from each reading,
4. Measuring:

1, Obfain measurement A by measuring horizontally {along the
airplane center line) from a line gireiched between Lthe main
wheel centers to o plunmb boh dropped trom the firewall,

b, Obtain measurement B by meusuring horizontally and puaral-
Iel 1o the airplane center line, from center of nose wheel axle,
left side, to a plumb bohdropped from the line between the main
wheel centers. Repeal on right side and average the measure-
mrents,

5. Using welghts from item 3 and measurements {rony iem 4, the
airplanc weight and C.G. can e determined.
t. Basic Empty Weight may be determmined by completing fipure §-1.

—e e

1313






SECTION 6

WEIGHT & BALANCE/
EQUIPMENT LIST

CESSNA
MODEL 210M
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SECTION & CESSNA
WEIGHT & BALANCE/ MODEL 210M
EQUIFMENT LIST

WEIGHT AND BALANCE

The following information will enable you to operate your Cessna
wilhin ihe prescribed weight and center of gravity limitations. To figure
welght and balance, use the Sample Loading Problem, Loading Graph. and
Center of Gravity Moment Envelope as follows:

Take the basic empiy weight and moment from appropriate weight and
balance records carried in your airplane, and enter them in the column
titted YOUR AIRPLANE on the Sample Loading Probleni.

NOTE

[n addition o the hasicempty weight and moment noted on
these records. the C.G. arm (fuselage station) is also
shown., but need not be used on the Sample Loading
Problem. The moment which is shown must be divided by
1000 and this value used as the moment/ 1000 on the loading
problem.

Use the Loading Graph to determiine the moment/ 1000 for cach
udditional item to be carried, then list these on the loading problem.

NOTE

Loading Graph information for the pilot, passengers and
baggage is based on seals positioned for average occu-
pants and bagpage loaded in the center of the bagpgage
areas a5 shown on the Loading Arrangements diapgram,
For loadings which may differ from these, the Sample
Loading Problem lists fuselage stations for these items to
indicate their forward and aft C.G. range limitation (seat
travel or baggage area limitation), Additional moment
calculations, based on the actual weight and C.G. arm
{fuselage station) of the item being loaded. must be made if
the position of the load is different from that shown on the
Loading Graph.

Total the weights and moments/ 1000 and plot these values on the

Center of Gravity Moment Envelope to determine whether the point falls
within the envelope, and if the loading is acceptable.

BAGGAGE TIE-DOWN
A nylon baggayre net having six tie-down straps is provided to secure

baggayge in the area aft of the wheel well and on the hacks of the fifth and
sixth seats when theyv are used for stowing bapggage.

B-6



CESSNA SECTION 8
MODEL 210M WEIGHT & BALANCE/
EQUIPMENT LIST

When using the baggage net to secure baggage stowed aft of the wheel
well, only four of the net tie-down siraps are usually used. They are
fastened to the two tie-down rings located on the forward edge of the wheel
well and two rings at the bottom edge of the rear cabin window. If the fifih
and sixth seats are not occupied, the seat backs may be folded forwaurd to
create more baggage area. If this area is used. all six tie-down sfraps must
be used. Tie the front straps of the net to the front legs of the fifth and sixth
seats and the remaining four straps to the tie-down rings provided.

Weight and balance calculations forbaggage forwardofthe wheel well
and stowed on the backs of the fifth and sixth seats can be figured on the
AFTPASSENGERS line of the Loading Graph. Notethatthe baggage load
in this area is limited to 120 pounds, A separate line is provided for

computing weight and balance of baggage in the baggage area aft of the
wheel well.
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CESSNA SECTION 6
MODEL 210M WEIGHT & BALANCE/
EQUIFMENT LIST

CABIN HEIGHT MEASUREMENTS

INSTRUMENT PANEL

WHEEL WELL

FIREW ALL 65.4

DOOR OPENING DIMENSIONS

WIDTH | WIDTH HEIGHT | HEIGHT =——WIDTH—

{TOP) [{BOTTOMj|[FRONT|| (REAR] ® LWR WINDQOW
CABIN DOOR " 3" 40" 38" . LINE
BAGGAGE DOOR 19" 28 %" ala 147%™ * L_A&ii FLDER

CABIN WIDTH MEASUREMENTS

-
REAR DOQRPOST BULKHEAD—-],

TIE DOWN RINGS (4]

i

CABIN |

[ [ |
STATIONS O Ig 20 30 40 SO0 &0 | 76 8G @0 100 10 120 130 140 150
[C.G. ARMS) 65.4

Figure 6-4. Internal Cabin Dimensions
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SECTION 6
WHEIGHT & BALANCE/
EQUIPMENT LIST

CEBENA
MODEL 210M

SAMPLE YOUR
SAMPLE AIRPLANE | AIRPLANE
LOADING PROBLEM Moment omem
Weight |, i, | Weiaht |y, ng,
(s, 1000} ttas. ) 1000
1. Basic Erpty Weight tlhse the data pertaimimg
to your airfHane 45 10 15 presently Lqmpptd
Includes ur wsable Tuel and full ailt 2288 923
2. Usavle Fue (At 6 Lbs. Gal
Standard Tanks (89 Gal. Maximum)
Reduced Fuel (64 Gall 384 16.5
3 Pilgt and Fromt Passenger {Station 34 to 46} 340 12.6
4. Cerer Passer gers {Station B1 1w 77} . 340 24
5. Aft Passengers . 340 343
6. Baggage - Forward af wheel well on folded down
aft seat (Staton B89 (o 110} 1120 ths. max.|
7. Baggage - On and aft of wheel well
{Station 110 (0 1521 {120 Ihs. max.} . 120 1G.6
B RAMP WEIGHT AND MOMENT 3812 1970
& Fuel allowance lor engine start, taxi and wunup 12 5
10, TAKEOFF WEIGHT AND MCMENT
{Subtract step 9 from step 81 3800 136 5

11. Locate this point (380G at 196.5) on the Center of Gravity Mament Enveiope  Since
this Ioading talis wittun the shaded area of the momeni envelope, proceed with steps

off and landing.

12, 13and 14. 11 the complted Toading point falls within the Clear atea of the moment
envelope, no further steps are ~equired ang the loading s assumed satisfactory lar take-

12 Estimated Fuel Burn-Oft (Climb and Cruise)
{38 gallons at 6 Ibs. ‘gal.) Lo

13. Subtract step 12 from step 10 for estimated
girpltane landing weight .

-228

9.8

3572

186.7

for landirg.

14, Locate this pmnt (3572 at 186.7) on the Center of Gravity Moment Envelope. Since
this paint falls within the overalt envelope, the loading may be assurmed acceptable

S——

Figure 6-3. Sample Loading Problem
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MODEL 210M WEIGHT & BALANCE/
EQUIPMENT LIST

EQUIPMENT LIST

Hhe tollowing equipment list 1w a comprehensive list of all Cessna equipment
available tar rhis wrplane. A separate equipment list of items installed in vour
~pecific arplane s provided in s our aircraft file, The following list and the specilic
st for vour girplane have 4 similar arder of listing,

This eqguipment list provides the following information:

Anitem number gives the ideniitication number for the item, Fach number is
prefised with @ bettee which identifies the descriptive grouping {esams-
pler AL Powerplanl & Accessories) under which it is listed, Suffix letters
ideniity the equipment as a required item, a standard item or an optienal
itrar, Sutfis letters are as follows:
-R = reyuired items of equipment for FAA certification
-8 - standard equipment irems
-0 = aptinnal equipment items replacing required or standard
Heims
-A = oplional equipment items which are in additian to
required or standard ilems

A reference drawing column provides the drawing number tor the jtem.
NOTE

Il additional equipment is o be installed, 7 mus be done in
atvardance with the reference drawing, accessnry kit instruc-
tons, or 4 separate FAS approval,

Columns showing weight (in pounds) and arm (ininches) provide the weighy
and center ot gravity location tor the equipment.

NOTE

Linless otherwise indicated. true values fnot net change
values: for the weight and arm are shown. Positive arms are
distances aft of the airplane datum; negative arms are distan-
row forward of the daium.

NOTE

Asterisks (=) atter the item weight and arm indicate complete
assembiy installations. Some major components of the assem-
bly are iisted on the lines immediately following. Ihe sumtma-
fion ot these major components does not necessarily equal the
complete assembly instaflation,

B-15
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INTRODUCTION

This section provides description and operation of the airplane and its
systems, Some equipment described herein is optional and may not be
installed in the airplane. Refer to Section 9. Supplements. for details of
other optional systems and equipment.

AIRFRAME

The airplane is an all-metal. six-place, high-wing, single-engine
airplane equipped with retractable tricycie landing gear. and designed for
general utility purposes.

The construction of the fuselage is a conventional formed sheet metal
bulkhead and skindesign referred to as semimonocoq ue. Incorporated into
the fuselage structure are two large cabin door openings and a baggage
door opening. Major items of structure include a forward carry-through
spar and a forged aluminum meain carry-through spar to which the winps
are attached. The lower aft portion of the fuselage center section conlains
the forgings and structure for the retractable main fanding gear.

The full cantilever wings have intepral fuel tanks and are constructed
of 4 forward spar. main spar, conventional formed shest metal ribs and
aluminum skin. The integral fuel tanks are formed by the forward spar,
two sealing rihs, and an aft fuel tank spar forward of the muin spur. The
Frise type ailerons and single-slot type flaps are of conventional tormed
sheel metal ribs apd smooth aluminum skinconstruction. The aileruns are
equipped with ground adjustable trim tabs on the inboard end of the
trailing edge. and balance weighis in the leading edges.

The empennage (tail assembly) consists of a conventional vertical
stabilizer, rudder. horizonlal stabilizer. and elevator. The vertical stabiliz-
er consists of a forward and aft spar. formed sheet metal ribs and
reinforcements. four skin panels, tormed leading edge skins, and & dorsal.
The rudder is construcied of a forward and aft spar, formed sheet metal ribs
and reinforcements, and & wrap-around skin panel. The top of the rudder
incorporates a leading edge extension which contuins a halance weipht,
I'he horizontal stabilizer ig coustructed ol a forward and aft spar, ribs und
stiffeners, center upper skin panel, and two leftand two right wrap-around
skin panels which also form the leading edges. The horizontal stabilizer
4lso contains the elevator trim tab wctuator, Construction of the elevutor
consists of a forward and aft spar. ribs, torque tube und bellcrunk, teft
upper and lower skin panels, 2 formed one-piece left trailing edge. vipght
upper and lower skin panels, and right inboard and outboard formed
trailing edges. The elevator trim tab consisis of a bracket ussembly, hinge

7-3












SECTION 7 CESSNA
AIRPLANE & SYSTEMS DESCRIFTIONS MODEL 210M

hull, and a wrap-around skin panel. Both elevalor lip leading edge
cxtensions incorporate balance weighits.

FLIGHT CONTROLS

The airplane's flight control system {see figure 7-1) consistz of
conventinnal aileron, elevator and rudder conirol surfaces. The contiol
surfaces are manually operated through mechanical linkage using a
control wheel for the ailerons and elevator, and rudder/brake pedals for
the rudder. The elevator contrel system is equipped with a downspring.
and an aileron-rudder intercornnect is incorporated to provide improved
stability in flight.

Extensions are available for the rudder/bruke pedals. They consistofu
rudder pedal face. iwo spacers and two spring clips. To insiall an exten-
sion, place the clip on the botlom cf the extension under the hotiom of
rudder pedal and snap the top ¢lip over the top of the rudder pedal. Check
that the extension is fitmly in place. Toremove the extensions. reverse the
above procedures.

TRIM SYSTEMS

Manually-operated rudder and elevator trim is provided (see figure 7-
1). Rudder rimming is accomplished through a bungee connected 1o the
rudder control system and a trim contrel wheel mounted on the control
pedestal. Rudder trimming is accomplished by rotating the horizonfally
mounted trim control wheel either lefl or right to the desired trim position.
Rotating the trim wheel to the right will trim nose-right: conversely,
rotating it to the left will trim nose-left. Elevator trimmning is accomp-
lished through the elevator trim tab by utilizing the vertically mounted
trim control wheel. Forward rotation of the trim wheel will trim nose-
down: conversely, aflt rotation will trim nuse-up. The airplane may also be
equipped with an electric elevator trim system. Fordetails concerning this
system, refer to Section §, Supplements.

INSTRUMENT PANEL

The instrument panel (see figure 7-2) is designed around the basic " T"
configuratinon. The gyros are located iitnmediately in front of the pilot. and
arranged vertically. The airspeed indicator and altimeter are Iocated to the
left and right of the gyros respectively. The remainder of the flight
instruments are located around the basic “T". Avionics equipmnent is
stacked approximately on the center line of the panel, with the right side of
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the pane! containing the manifold pressuresfuel flow indicatnr, tachume-
ter, mup vomparunent, and space for additional instruments and avionics
eguipmeni. The engine instrument cluster. and suction gage are on the
right side of the avionics stack near the top of the panel. A switch and
control panel, at the lower gdge of the instrument panel. conlains muost of
the switches and controls necessary tooperate the airplane. The left side of
the panel contains the master switeh, auxiliary fuel pumpswitch, ignition
switch, light intensity contrels, electrical switches. landing gear lever and
indicator lights, and static pressure alternate source valve control knaob.
The center ared contains the throttle, propeller control, wnd mixture
control. The right side of the panel contains the waing flap switch lever and
indicator, cabin heat control knob.cabin aircontrol kneb. defroster cuntrol
Frrab, auxiliary cabin air control knob. and the cigar lighter. A pedastal,
extending from the edge of the switch and conirol panel to the floorboard.
contains the elevator and rudder trim ¢ontrol wheels. cowl! flap control
lever, engine primer and microphone bracket. The fuel selector valve
hundle is lacated wt the base of the pedestal with the fuel guantity
mdicators immediately forward of the handle. A parking brake handle is
meounted under the switch wnd control panel in front ofthe pilot, All circuit
breakers for general elecirical cquipment and avionics are mounted in a4
circurt breaker panel located on the left cabin sidewall adjucent to the
pilot’'s seat.

For details concerning the instrumenis, switches. circuitbreakers and
controls on this panel and on the circuit breaker panel, refer in g sectivn
to the description of the systenis to which these items arc related.

GROUND CONTROL

Effective ground control while taxiing is accomplished through nose
wheel steering by using the rudder pedals; left rudder peclal to steerleft and
right rudder pedal to steer right. When & rudder pedal is depressed. a
spring-loaded stesring bungee (which is connecied L0 the nose gear and to
the rudder bars) will turn the nose wheel through an arc of approximately
14.5” each side of center. By applying either left or right brake. the degree of
furn may be increased up to 35° each side of center,

Moving the ajirplane by hand is mosteasily accomplishedby attaching
a fow bar to the nose gear strut. If a tow bar is not available, or pushing is
required, use the main landing gear struts as push points. Do not use the
vertical or horizontal tail surfaces to move the airplane. Tf the airplane 1s
to be towed by vehicle, never lurn the nose wheel more than 35° either side
of center or structural damage to the nose gear could result.

The minimum turning radius of the airplane, using diffsrential
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Each main wheel is equipped with a hydraulically actuated disc-type
brake on the inboard side of the wheel,

Landing gear extension and retraction, wheel well door operation. and
up and down lock operation is accomplished by hydraulic actuators
powered by an electrically-driven hydraulic power pack (see figurc 7-7).
The power pack assembly ishoused within the control pedestal. Hydraulic
system fluid level may be checked by utilizing the dipstick/filler cap, on
the power pack. behind a snap-out cover panel on the right side of the
control pedestal The system should be checked at 25-hour intervals. If the
fiuid level is at or below the ADD line on the dipstiek, hydraulic fluid (MTL-
H-5606) should be added.

Power pack operation is initiated by a landing gearlever, and isturned
off by a pressure switch. Two position-indicator lights are provided to
show landing gear position. The landing gear system is also equipped with
anose gear safety switch, an emergency extension hiand pump. anda gear-
up warning system.

LANDING GEAR LEVER

The landing pear lever mounted to the left of the engine controls, has
two positions (up labeled GEAR UP and down labeled GEAR DOWN)
which give i mechanical indication of the gear position selected. From
either position, the lever must be pulled oul toclear adetentbefore itcan be
repositioned. Moving the leveroutof the GEAR DOWN detent will start the
hydraulic power pack and open the gear doors. Positioning the leverin the
GEAR UP position will direct hydraulic pressure to rctract the landing
pear. Operationof the launding zear system to extend the gear will not begin
until the landing gear lever is repositioned in the GEAR DOWN detent.

LANDING GEAR POSITION INDICATOR LIGHTS

Two position indicator lights, mounted adjacent fo the landing gear
lever, indicate that the gear is either upordown and locked. The lights are
the press-to-test type. The pear-down indicator lighi {(green) has two
positions; with the light pushed in half way (ihrotile retarded and master
switch on) the gear warning system should be heard intermitientiy on the
airplane speaher, and with the light pushed full in, it should illuminate.
The gear-up indicator light (amber) has only one tesi position; with the
light pushed full in, it should iliuminate. The indicator lights contain
dimming shutters for night operation.

LANDING GEAR OPERATION

To retract or extend the landing gear, pull out on the gear lever and
move it to the desired position. After the lever is positioned, the
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electrically-driven hydraulic power paclk will create pressure in the
system and the landing gear will be actuated to the selected position.

CAUTION

If for any reason tbe hydraulic pump continues torun afier
gear cycle completion (up or down), the 30-amp circuit
breaker switch labeled GEAR PUMP should be pull ed out,
This will shut off the hydraulic pumip motor and prevent
damage to the pump and motor. Refer to Section 3 for
complete emergency procedures.

During a norrmal cycle, the gear locks up or down and the position-
indicator light (amber for up and green for down)comes on. When the light
illeuminates, hydraulic pressure 18 switched from the gear actuators to the
door actuators to close the gear doors. When the doors are closed, pressure
will continue to build until a pressure switch in the door closing system
turns off the hydtaulic pump. The gear doors are held in the c losed position
by hydraualic pressure. If the system pressure drops below minimum. the
power pack pressure switch will turn the power pack on and return the
pressure to maximum except when the nose gear safely (squat) switeh is
open.

A landing gear salety {squat) switch, actuated by 1he nose gear strul,
clectrically prevents inadvertent retraction by the electrically-driven
hydraulic power pack, whenever the nose gear strut is compressed by Lthe
weight of the airplane. When the nose gear is lifted off the runway during
takeoff, the squat switch will elose, causing the powear pack toapevate for 2
to 3 seconds which will return system pressure to maximurn in the event
pressure has dropped.

A switeh type circuil breaker, mounted on the left sidewall circuit
broakcr panel, should be used for safety during maintenance, Wilh Lhre
switeh pulled out, landing gear operation by the gear motuy Ccannot occur.
After maintenance is completed, and prior to flight, the switch should be
pushed back in.

For inspection purposes, the landing gear doors may be opened and
closed while the airplane is on the ground with the engine stopped. Operate
the doors with the landing gear lever in the down position. Tao apen e
doors, furn off the master switch, pull out the GEARPUMPFP circuitbreaker
switch, and operate the hand pump until the doors open. To close the doors,
check that the landing gear lever is down, turn on the niaster switch. and
operate thie hand pump until the doors are closed and o high resistance s

felt.
WARNING ]

Safety placards are instalied on each wheel well door to
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warn against any maintenance in the wheel well areas
with the circuit breaker switch pushed in.

NOTE

The position ot the master switch tor geardauroperalion is
easily remembered by the following rule:

OPEN circuit - OPEN doors
CLOSED circuit = CLOSED doors

CAUTION

Do not operate the hand pump with the GEARR UP position
selected by the landing gear lover while the airplane is on
the ground, since the squat switch will not prevent gear
retraction,

EMERGENCY HAND PUMP

A hand-operated hydraulic pump. lecated between the two front scats.
is provided for exiension of the landing gear in the event of a hydraulic or
electrical system failure. To utilize the pump, extend the handle forward
and pump vertically, For complete emergency procedures, refer to Sbction
3.

For practice manual gear extensions, pull outthe GEARTUMPE circult
breaker before placing the landing gear lever in the GEAR DOWN
position, After the practice manual exiension is completed, push the
circuil breaker in to restore normal gear operation.

LANDING GEAR WARNING SYSTEM

The airplane isequipped with alanding gear warning system designed
to help prevent the pilot from inadvertently making # wheels-up landing.
The system consists of a throttie aciuated switch which is electrically
conntecled to & dual warning unit, The warning unit 1s connected to the
airplane speaker,

When the throttle is retarded below approxumnately 12 incles uof
manifold pressure {master switeh on), the throttle linkage will actuate o
switch which iselectrically connected tothe gear warning portion of a dual
warning unit. If the landing gear is retracted (or not down and jocked), in
intermittent tone will be heard on the airplane speaker. The sy stem may be
checked for correct operation before flight by retarding the throttle to dle
and depressing the green gear-down position indicator light half way in.
With the indicator light depressed as described. an intermittent lone
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showld be heard on the airplane speaker.

RETRACTABLE CABIN ENTRY STEP

The airplane is equipped with a retractable cabin entry steplocaled on
the right side of the fuselapge below Lhe cabin door. The step eycles directly
with the landing gear, and is spring loaded to the extended position. A
cable attached to the nose gear hydraulic actuator thru-belt retracts the
step as the nose gear is retracied.

BAGGAGE COMPARTMENT

The baggage compartment consists of the area from the back of the
rear passenger seats o the aft cabin bulkhead. Access to the baggapge
compartment is gained through a lockable baggage door on the left side of
the airplane, or from within the airplane cabin. A baggage net with six tie-
down straps is provided for securing baggage and is atiached by tying the
straps to tie-down rings provided in the airplane. When loading the
airplane, children should not be placed or permitied in the bagpage
compartment, and any materizl thal might be hazardous to the airplaneor
occupants should not be placed anywhere in the airplane. For baggage
area and door dimensions. refer to Section 6.

SEATS

The seating arrangement consists of four separate adjustable seats
und g one-piece fixed seat, The pilot's seatisa six-way adjustuble seal, and
lhe front and center passengers seats are four-way adjustable. The front
passenger’s seat is also available in the six-way adjustable configuration.
The two aft passengers utilize a one-piece fixed seat.

The six-way adjustable pilot's seat may be moved forward or aft.
adjusted for height, and the seat back angle is infinitely adjustable.
Position the seat by lifting the tubular handle, under the center of the seat
bottom, and slide the seat into position; then release the handle and check
that the seat is locked in place. Raise or lower the seat by rotating a large
crank under the right corner of the seat. Seat back angle is adjustahle by
rotating a small crank under the left corner of the seat. The seat bottom
angle will change as the seat back angle changes, providing proper
support. The seat back will also fold full forward. If the front passenger's
seal is six-way adjustable, il will function the same as the pilov's seat
exceH the height adjusting and back reclining cranks will be apposite the
respective adjustinent cranks of the pilot's seat,
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The four-way adjustable front and center passenger's seats may be
moved forward and aft, and the seat back angle is infinitely adjustabie.
Position the seat by {ifting up on the tubular handle under the center of the
seat bottom of the front passenger's seat, or the handle under the inboard
corner of the center passenger's seats, and slide the seat into position: then
release the handle and check that the seat 15 locked in place. The seat back
angle of either front or center passenger seats may be adjusted by rotating
a crank under the outboard corner of the seatl. The seat bottom angle will
change as the seat back angle changes, providing proper support. The seat
backs will also fold full forward.

The aft passengers seals consist of a fixed position one-plece seat
bottom and a one-piece f{old-down seat back. If the seats are not to be
aceupied. a camming action permils the seal back ta folddown comipletely
flat, providing more space for baggage. To fold down the seat back, grasp
the top edee and rotate it downwurd.

Heudresis are available for any of the seai configurations. To adjust
the headrest, apply enough pressure to it to raise or lower it to the desired
level. The headrest may be removed at any time by raising it until it
disengages from the top of the seat back.

SEAT BELTS AND SHOULDER HARNESSES

All seat paositions are equipped with seat belis (see {igure 7-4). The
pilot’'s and front passenger's seats are 4lso equipped with separate
shoulder harnesses; separate shoulder harnesses are available for the
remaining seat positions. Integrated seat belt/shoulder harnesses with
inertia reels can be furnished for the pilot's and front passenger's seat
positions it desired.

SEAT BELTS

The seat belts used with the pilol, front passenger. and center pas-
senger seats are attachbed to fittings on the floorboard. The buckle half is
inboard of each seat and the link half is cutboard of each seat. The belts for
the aft seat are attached to the seat frame, with the link halves on the lefi
and right sides of the seat boltom, and the buckies at the center of the seat
bottom,

To use the seat belts tor the frontand center seals, position the seatas
desired, and then lengthen the link half of the belt as needed by grasping
the sides of the link and pulling against the belt. Insert and lock the belt
link into the buckle. Tighten the belt to a snug lit. Seat belts for the aft seat
are used in the same manner a5 the belts for the front and center seats. To
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release the seat belis, grasp the top of tlie buckle opposite the linkand pull
upward,

SHOULDER HARNESSES

Each front seat shoulder harness is attached to a rear doorpost above
the window line and is stowed behind a stowage sheath above the cabin
doar, To stow the harness, fold it and place it behind thhe sheath. When
shoulder harnesses are furnished for the remaining seats, they are
attached above and aft of the side windows. Each harness is stowed behind
a stowage shealh above the side windows,

Ta use the shoulder harness, fasten and adjust the seat belt first.
Lenpgthen the harness as required by pulling on the ennnecting link on the
end of the harness and the narrow release strap. Snap the connecting link
firmly ontp the retaining stud on the seat belt link haif. Then adjust to
lenth. A properly adjusted harness will permit the occupant to lean
forward enough to sit completely erect, but prevent excCessive forward
movemeni and contact with objects during sudden decelexation. Also, the
pilat will want the freedom ta reach all controls easily.

Removing the shoulder harnessisaccomplished by pu lling upward on
the narrow release strap. and remaving the harness connecting link from
the stud on the seatbeltlink. Inanemergency, the shoulder harness may be
removed by releasing the seat beli first and allowing the harness, still
attached to the link half of the seat belt, to drop to the side of the seat.

INTEGRATED SEAT BELT/SHOULDER HARNESSES WITH
INERTIA REELS

Integrated seat belt/shoulder harnesses with inertia reels wre availa-
ble for the pilot and front seat passenger, The seal helt/shoulder harnesses
exlend from inertia reeis located in the cabin top structure. through the
overhead console marked PILOT and COPILOT, to atiach points inboard of
the two front seats. A separate seat belt half and buckle is located cuthoard
of the seals. Inertia reels allow complete freedom of body movement.
However, inthe event of a sudden deceleration, they will lo ckautomatical-
I¥ to protect the occupants,

To use the seal belt/shoulder harness, position the & djustable metal
link on the harness just below shoulder level, pull the li nk and harness
downward, und insert the link in the seat belt buchkle. Adj ust belt tension
across the lap by pulling upward on the shoulder hurness. Removal is
accomplished by releasing the seat belt buekle, which will allow the
inertia reel to pull the harness inboard of the seat.
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ENTRANCE DOORS AND CABIN WINDOWS

Entry to, and exit from the airplane is accomplished through either of
two entry doors, one on each side of the cabin at the front seat positions
{refer to Section 6 for cabin and cabin door dimensions), The doors
incorparate a recessed exterior door handle. a conventional interior door
handle, a key-operated deoor lock {left door only). a door stop mechanism,
and an openable window in the left door. An openable right door window is
also available.

To open the doors from outside the airplane, utilize the recessed door
handle near the aft edge of each door, Depress the forward end of thehandle
to rotate it out of its recess, and then pull putboard. To close or open the
doors from inside the airplane, use the conventional door handle and arm
rest. The inside door handle is a three-position handle having a placard at
its base with the positions OPEN, CLOSE, and LOCK shown on_t. The
handie is spring-loaded to the CLOSE (up) position. When the door has
been pulled shut and latiched, lock it by rotating the door handle forward to
the LOCK position (flush with the arin rest), When the handle is rotated to
the LOCK position, an over-center action will hold it in that position. Both
cabin doors should be locked prior to flight, and should not be opened
intentionally during flight.

NOTE

Accidental opening of a cabin door in flight due io
improper closing does not constitute a need o land the
airplane. The hest procedure is to set up the airplanc in a
trimmed condition 4t approximately 85 KIAS. momentar-
ily shove the door outward slightly. and forcefully close
and lock the door.

Exit from the airplane is accomplished by rotating the door handle full
aft to the OPEN position and pushing the door open. To lock the airplane.
lock the right cabin door with the inside handle, close the left cabin door,
and using the ignition key, lock the door.

The laft cabin door is egquipped with an openable window which ishetd
in the closed position by a detent-equipped laich on the lower edge of the
window frume. Toopenthe window, rotate the latch upward, The window is
equipped with a gpring-loaded retaining arm which will help rotate the
window outward and hold it there. An openable window is also available
for the right door, and functions in the same manner as the left window. If
reguired, either window may be cpened atany speed upto 199 KIAS. The aft
side windows, and rear window are of the fixed type and cannot be opened.
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CONTROL LOCKS

A control lock is provided to lock the ailerons and elevator control
surfaces in a neutral position and prevent damage to these systems by
wind buffeting while the airplane is parked. The lock consists of a shaped
steel rod with a red metal flag attached to it. The flag is labeled CONTROL
LOCK, REMOVE BEFORE STARTING ENGINE. To install the control
lock, align the hole on the right side of the pilot’s control wheel shaft with
the hole in the right side of the shaft collar on the instrument panel and
insert the rod into the aligned holes. Proper installation of the lock will
place the red fiag over the ignition switch, In areas where high or gusty
winds occur, a control surface lock should be installed over the vertical
stabilizer and rudder. The control lock and any othertypeoflocking device
should be removed prior to starting the engine.

ENGINE

The airplane is powered by a horizontally-opposed. six-cylinder,
overhead-valve, air-cooled, fuel injection engine with a wet sump oil
syvstemn. The engine is a Continental Model 10-520-L and is rated at 300
horsepower at 2850 RPM for five minutes and 285 horsepower at 2700 RPM
continuous, Major accessories include a propeller governor on the frontof
the engine and dual magnetes, starter, and belt-driven alternator on the
tear of the engine. Provisions are also made for a vacuum pump and a full
flow oil filter.

ENGINE CONTROLS

Engine manifold pressure is controlled by a throttle located on the
lower center poriion of the instrument panel. The throttle operates in a
conventional manner; in the full forward position, the throttle is open, and
in the full aft position. it is closed. A friction lock, which is a round knurled
disk, is located at the base of the throttle and is operated by rotating the
lock clockwise toincrease friction or counterclockwise to decrease it, The
throttle iinkage is designed to mechanically actuate a microswitchelectri-
cally connected to the landing gear warning system. The switch willcause
a warning ione to sound anytime the throttle is retarded with the landing
gear retracted, with less than approximately 12 inches of manifold pres-
sure.

The mixture controal, mounted above the right corner of the controi
podestal, is a red knob with raised points around the circumference and is
equipped with alock button in the end of the knob, The rich position is full
forward, and ful] aft is the idle cut-off position, For small adjustments, the
control may be moved lorward by rotating the knob clockwise, and aft by
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rotating the knob counterclockwise, For rapid or large adjustments. the
knob may be moved forward or aft by depressing the lock button in the end
of the contrel. and then positioning the control as desired.

ENGINE INSTRUMENTS

Engine operation is monitored by the following instruments: pil
pressure gage, oil temperature gage, cylinder head temperature gage,
tachometer, and manifold pressure/fuel flow indicator. An economy
mixture (EGT) indicator is also available,

The oil pressure gage, located on the upperrighi side of the instrument
panel. isoperated by cil pressure. A direct pressure ailline from the engine
delivers oil at engine operating pressure to the oil pressure gaue, Gage
mearkings indicate that minimum idling pressure is 10 PSI (red line), the
normal operating range is 30 1o 60 PST{green arc), and maximum pressure
is 100 S1 (red line).

Oil temperature is indicated by a gage adjacent to the oil pressure
gage. The gage is operated by an electrical-resistance type temperature
sensor which receives power from the airplane electrical system. Qil
temperature limitations are the normal operating range (green arc) which
15 33°C(100°F) to 116°C {240°F), and the1inaximum (red line) whichis 116°C
{240°F).

The cylinder head temperature gage, adjacent to the oil temperature
gage, is operated by an elecirical-resistance type temperature sensor on
the enpine and is powered by the airplane electrical system. Temperature
limitations are the normal operating range {green arc) which is 93°C
(200°F) to 23B°C (460°F) and the maximum (red line) which 15 238°C (460°F).

The engine-driven mechanicaltachometerislocated on the lowerright
aide of the instrument panel. The instrument is calibrated in increments of
100 RPM and indicates both engine and propcller speed. An hour meter
below the center of the tachometer dial records elupsed engine time in
hours and tenths. Instrament markings include a normal operating range
{green arc) of 2200 to 2550 RPM, a five minuie maxiniun power range
{yellow arc) of 2700 to 2850 RPM, and a maximum (red line) of 2850 RP M.

The manifold pressure gage is the left half of a dual-indicating
mstrument mounted above the tachometer, The gage isdirect reading and
indicates induction air manifold pressure in inches of mercury. It has a
normal operating range (green arc) of 15 to 25 inches of mercury.

The fuel flow indicator is the righthalf of a dual-indicating instrument
mounted above the tachometer. The indicator is a fuel pressure gage
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calibrated to indicate the approximate pounds per hour of fuel being
melered to the engine. The normal operating range {green arc) is trom 42 to
162 pounds per hour, the minimum (red line) 15 3.9 PSI. and the maximum
{red line) is 151 pounds per hour (19.5 PSI).

An economy muxture (EGT) indicator 1s available for the arrplane and
is located on the left side of the instrument pane). A thermocouple probein
the leftexhaustcollectorassembly measuresexhaust was temperature anc
transmiis it to the indicator. The indicator serves as a visual aid to the pilot
in adjusling crulse mixture. Exhausl gas temperature varies with fuel-iu-
air ratio. power. and RPM. However, the difference between the peak BEGT
and the EGT at the cruise mixture setting is essentiully constunt and this
provides a useful leaning aid. The indicator is equipped with o muanually
positioned reference pointer.

NEW ENGINE BREAK-IN AND OPERATION

The engine underwent a run-in at the factory and is ready for the full
range of use. It is, however. suggested that cruising be accomplished at
65% to 75% power until a total of 50 hours has accumulated or oil
consumption has stabilized, This will ensure proper seating of the rings,

The airplane is delivered from the factory with corrosion preventive
oil in the engine. Tf, during ihe first 25 hours, oil must be added. use only
aviation grade straight mineral oil conforming to Specification No. MIL-
L-6082,

ENGINE OIL SYSTEM

0il for engine lubrication and propeller governor operation is supp-
lied from a sump on the bottom of the engine. The capacity of the enpine
sump is 10 gquaris {one additional guart is contained in theongine oil filter.
if installed). Qil is drawn from the sump through a filter screen on the end
of a pickup tube to the engine-driven oil pump. Oil from the pump passes
through a pressure screen (full flow oil filter, if installed), a pressure relief
valve at the rear of the right oil gallery, and a thermostatically controlled
0il cooler. Oil from tho cooler is then circulated to the teft gallery and
propeller governor. The engine parts are then lubricated by oil from the
galleries. After lubricating the engine, the oil returns to the sump by
gravity. Tf u full flow oil [ilter is ingtalled, the filter adapter is equipped
with a2 bypass valve which wilk cause lubricating oil to bypass the filterin
the event the filter becomes plugged, or the oil temperature is extremely
cold.

An oil dipstick islocated atthe rearof the engine on the left side, and un
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o1 filler tube is on top of the crankcase near the {ront of the engine. The
dipstick and oil filler are accessible through doors on the engine cowling,
The engine should not be operated on less than 7 quarts of cil. To minimize
loss of oil through the breather, fill to 8 quarts for normal flights of less
than three hours. For extended flight, {ill to 10 quarts (dipstick indication
only). For engine oil grade and specifications. refer to Section 8 of this
handbook,

The oil cooler may be replaced by a non-congealing oil cooler for
operations in ternperatures oonsistently below -v“C (20°F). The non-
congealing oil cooler provides improved oil flow at low temperatures.
Once installed, the non-congealing oil cooler is approved for permanent
use in both hot and cold weather,

IGNSTION-STARTER SYSTEM

Engine ignition is provided by two engine-driven magnetos and two
spark plugs in each cylinder. The right magneto fires the lower left and
upper right spark plugs, and the left magneto fires the lower right and
upper left spark plugs, Normal operation is conducted wit h both magnetos
duetothe more complete burning of the fuel-air mixture with dual ignition.

Ignition and starier operation is controlled by a rotary type switch
located on the left switch and control panel. The switch is labeled clock-
wise. OFF, R. L, BOTH, and START. The engine should be operated on both
magnetos (BOTH position) except for magneto checks. The R and L
positions are for cheching purposes and emergency use only. When the
switeh is rotated to the spring-loaded START position, { with the master
switch in the ON posiiion), the starter contactor is energized and the
starter will crank the engine, When the switch isreleased, it willautomati-
cally return to the BOTH position.

AIR INDUCTION SYSTEM

The engine air induction system receives ram air through the left
intake in the fronl of the engine cowling. Aft of the engine cylinders is an
air filter which removes dust and other foreign matter from the induction
air. Airflow passing through the filter enters an airbox at the rear of the
engine. The airbox has a spring-loaded aliernate air decor. If the air
induction filter should become blocked, suction ereated by’ the engine wiil
vpen the door and draw unfiltered air from inside the upper cow!l area, An
open alternate air door will resuli in an approximate 10% power lossat full
throttle. After passing through the airbox, induction air enters a fuel/air
control unit behind the engine, and is then ducted to the e ngine cylinders
through intake manifold tubes.
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EXHAUST SYSTEM

Exhaust gas from each cylinder passes through riser assemblies to a
muffler on each side of the engine. The left muffler is constructed with a
shroud around the putside which forms a heating chamiber for cabin heater
air.

FUEL INJECTION SYSTEM

The engine is equipped with a fuel injection system. The system is
comprised of an engine-driven fuel pump, fuei/air control unit, fuel
manifolid. fuel flow indicator,. and air-bleed type injector nozzles.

Fuel is delivered by theengine-driven fuel pump tothefuel/ aircontrol
unil behind the engine, The fuel/air control unit correctly proportions the
fuei flow to the induction air flow. After passing through the control unit,
inducticon air is delivered to the cylinders through intake manifold tubes,
and metered fuel is delivered to a fuel manifold. The fu el manifold, threugh
spring tension on adiaphragm and valve, evenly distributes the fuel to an
air-bleed type injector nozzle in the intake valve chamber of each cylinder.
A pressure line is also attached to the fuel manifold, and is connectedtoa
fue] flow indicator on the instrument panel.

COOLING SYSTEM

Ram air for engine cooling enters through two intake openings in the
frontoftheenginecowling. The cooling airisdirected around the eylinders
and other areas of the engine by baffling, and is ithen exhausted through
cowl flaps on the lower aft edge of the cowling. The cowl flaps are
mechanicully operated from the cabin by means of a cowl flap lever on the
right side of the control pedestal. The pedestal is laheled COWL FLAP.
QOPEN, CLOSED. During takeoff and high power operation, the cowl tlap
lever should be placed in the OPEN position for maximum cocling. This is
accomplished by moving the lever to the right to clear a detent, then
moving the lever up to the OPEN position. Anytime the lever is repositi-
oned, it must first be moved to the right. While in cruise flight, cowl flaps
should be adjustedto keep the cylinder head temperature at approximadtely
two-thirds of the normal operating range {green arc). During extended let-
downs, it may be necessary to completely close the cowl flaps by pushing
the cowl flap lever down to the CLOSED position.

A winterization kil is available for the airplane. It consists of two
batfles for the engine cowling air intake openings. a placard tobe instuailed
on the instrument panel, and insulation for the crankcase breather line.
This equipment should be installed for operations in temperatures con-
sistently below -7°C (20°F). Once installed, crankeasebreatherline insula-
tion is approved for permanent installation regardless of temperature.
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PROPELLER

The airplane has an all-metal, three-bladed, constant-speed, governor-
regulated propeller. A setting introduced into the governor with the
propeller control establishes the propeller speed, and thus the engine
speed to be maintained. The governor then controls flow of enpine oil,
hoosted to high pressure by the governing pump, to or {rom a pision iu the
propeller hub. Oil pressure acting on the piston twists the blades toward
high piteh (low RPM). When oil pressure to the piston in the propeller hub
is relieved, centrifugal force, rssisted by an internal spring. twists the
blades toward low pitch {high RPM]).

A control kuob on the Jower center portion of the instrument panel is
used tu set the propeller and control engine RPM as desired for various
flight conditions. The knob is laubeled PROP PITCH PUSH INCR RPM.
When the control knob is pushed in, blade pitch will decrease, giving a
higher RPM. When the conirol knobis pulled cut, the blade pitch increases,
thereby decreasing RPM. The propeller contrel knob is equipped with &
vernier teature which allows slow or fine RPM adjustmenis by rotating the
knob ¢lockwise to increase RPM, and counterclockwise to decrease jt. To
make rapid or large adjustments, depress the bution on the end of the
control knob and repasition the control as desired.

FUEL SYSTEM

The fuel system (see figure 7-5) consists of two vented integral fuel
tanls {one in each wing), two fuel reservoir tanks, a tfuel selector valve,
auxiliary fuel pump, fuel strainer. engine-driven fuel pump. fuel/air
control unit. fuel manifold, and fuel injectiion nozzles.

NOTE

Unusable fuelis at a minimum due to the design of the fuel
systein, However, when the fuel tanks are 1/4 full or less.
prolonged uncoordinated flight such as slips or skids can
uncover the fuel tank outlets, causing fuel starvation and
engine stoppage, Therefore, with low fuel reserves, do not
allow the airplane to remain in uncoordinated Flight for
periods in excess of one minute,

Fuel flows by gravity from the two integral tanks to two reservoir
tanks, and from the reservoir tanks to a three-position selector valve
labeled LEFT ON, RIGHT ON, and OFF. With the selector valvein the LEFT
ON or RIGHT ON position, fuel from either the left or Tight tank flows
through a bypass in the auxiliary fuel pump (when it is 1ot in operation},
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und through a strainer to an engine-driven fuel pump. The engine-driven
tuel pump delivers the fuel to the fuel/air control unit whereitismetered
and directed to 4 manifold which distributes it to each cylinder

NOTE

Fuel cannot be used from both fuel tanks simultanecusly.

Vapor and excess fuel from the engine-driven fuel pump and tuel/air
contrel unit are returned by way of the selector valve 1o the reservoir tank
of the wing fuel tunk sysiem being used.

The airplane may be serviced to a reduced capacily to permit heavier
cabin loadings. This is accomplished by filling each tank to the boitom
edge of the fuel filler neck, thus giving a reduced fuel load of 185 pounds in
cach tank {192 pounds usable in all flight conditions).

Fuel system venting is essential to system operation. Complete
blockage of the venting system will result in decreasing fuel flow and
cventual engine stoppage, Venting is accamplished by ventlines, one from
cach fuel tunk, which are equipped with check valves. The fuel filler caps
are eguipped with vacuum operated vents which open, allowing air into
the tanks, should the fuel tank vent lines become blocked.

Fuel guuntity is measured by two float-lype fuel quantity transmillers
{one in each tank) and indicated by two electricallv-operated fuel guuniity
sndicators on the lower portion of the pedestal adjacent to the fuel selector
valve handle. The indicators are marked in pounds {top scale) and gallons
(bottom scale) with a red {ine indicating an empty tank. When an indicator
shows an empty tank, approximately 0.5 gallon remanins in the tank ns
unusable fuel. The indicators cannut be relied upon for accurate readings
during skids, slips or unusual attitudes. Maximnum indicator travel is
reached with 41 to 42 gallons in the tank, Therefore, indications ul theright
rnd of the scale (40 gallons to F} should be verified by visual inspection of
the tanks il w short fleid takeoff or a long range {light is planned. 1f both
indicator pninters should rapidly move to a zero reading. check the
cyhinder head lemperature and oil temperature gages for operation. If
lhese gages are noi indicating, an electrical maliunction has occurred.

The auxiliary fuel pump switch is located on the left side of the
instrument panei and is a vellow and red split-rocker type switch. The
yellow right half of the switch is labeled START. and its upper ON positinn
is used for normal starting, minor vapor purging and continued engine
operation inthe event of an engine-driven fuel pump failure. With the right
half of the swilch in the ON position, the pump operates al one of two flow
rates that are dependent upon the setting of the throttle, With the throttle
open to a cruise setting, the pump operates at a. high enocugh capacity to
supply sufficient fuel flow to maintain flight with an inoperative engine-
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FUEL QUANTITY DATA {U.5. GALLONS)

USA;BET’;EEL TOTAL TOTAL
TANKS UNUSABLE FUEL
ALL FLIGHT FUEL VOLUME
CONDITIONS
STANDARD
g
(45 Gal, Eachl 8 f 9

Figure 7-8, Fuel Quantity Data

driven fuel pump. When the throttle is moved toward the closed position
{as during letdown, landing, and taxiing}. the fuel pump flow rate is
automatically reduced, preventing an excessively rich mixture during
these periods of reduced engine speed.

NOTE

If the engine-driven fuel pump is functioning and the
auxiliary fuel pump switch is placed in the ON position, an
excessively rich fuel/air ratio is produced unless the
mixture is leaned, Therefore, this switch should be turned
off during takeoff.

NOTE

If the auxiliary fuel pump switch is accidentally placed in
the ON position with the master switch on and the engine
stopped, the intake manifolds will be flooded.

The red left half of the switch is laheled EMERG, and 1ts upper HI
position is used in the event of an engine-driven fuel pump failure during
takeoff or high power operation. The HI position may also be used for
extreme vapor purging. Maximum fuel flow is produced when the left half
of the switch is held in the spring-loaded HI position. In this position. an
interlock within the switch automatically trips the right half of the switch
to the ON position. When the spring-loaded left half of the switch is
released, the right half will remain in the ON position until manually
returned o the off position.

If it is desired to completely exhaust a fuel tank gquantity in flight, the
auxiliary fuel pump will be needed to assist in restarting the engine when
fuel exhuustion oceurs. Therefore, it is recommended that proper opera-
tion of the auxiliary fuel pump be veritied prior tc running a fuel tank dry
hy turning the auxiliary fuel pump ON momentarily and checking for a
slight rise in fuel flow indication.

To ensure a prompt engine restart in flight after running a fuel tank
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dry,immediately switch tothe tank containing fuel at the first indication of
fuel pressure fluctuation and/or power loss. Then place theright half of the
auxiliary fuel pump switch in the ON position momentarily {3 fo &
seconds) with the throttle at least 1/2 open., Excessive use of the ON
position at high altitude and full rich mixture can cause flooding of the
engine as indicated by a short (1to2 seconds) period of power fellowed by a
loss of power. This can later be detected by & fuel {low indication
accompanied by a lack of power, if flooding does occur, turn off the
auxiliary fuel pump switch, and normal propeller windmilling should
start the engine in 1 to 2 seconds.

If the propetler should stop (possible at very low airspeeds) before the
tank containing fuel is selected, place the auxiliary fuel pump switch in the
ON position and advance the throttle promptly until the fuel flow indicator
registers approximately 1/2 way into the green arc for 1 to 2 seconds
duration. Then retard the throitle, turn off the auxiliary fuel punip, and use
the starter to turn the engine over until a start is obtained.

The fuel system is equipped with drain valves to provide a means tor
the examination of fuel in the system for contamination and grade. The
system should be examined before the first tflight of every day and after
each refueling, by using the sampler cup provided to drain fuel from the
wing tank sumps. and by utilizing the fuel strainer drain under an access
panel on the left side of the engine cowling, Quick-drain valves are also
provided for the fuel reservoir tanks, The valves are located under plug
buttons in the belly skin of the airplane, and are used to facilitate purging
of the fuel sysiem in the event water is discovered during the preflight fuel
gystem inspection. The fuel tanks should be filled after each flight to
prevent condensation.

HYDRAULIC SYSTEM

Hydraulic power (see {igure 7-7) is supplied by an electrically-driven
hydraulic power pack locaied behind the control pedestal. The power
pack’s only function is to supply hydraulic power for operation of the
retractable landing gear. This is accomplished by applyving hydraulic
pressure to actualor cylinders which open and close the vwheel well doors,
operate the gear up and down locks, and extend or retract the gear. The
electrical portion of the power pack 15 protected by a 30-amp push-pull
type circuit breaker swileh on the circuit breaker panel.

The hydraulic power pack is turned von, and the direction of actuation is
selected by the landing gear lever when it is placed ineitherthe gear-up or
gear-down position. When the gear has fully extended or retracted and
locked, a series of elecirical switches will illuminate one of two indicator
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lights on the instrument panel to show gear position. Hydraulic pressure
is then switched from the gear actuators to the door actuators to close the
gear doors. As soon as the doors reach the closed position, a2 hydraulie
pressure switch in the door closing system will autormatically turn off the
power pach.

The hydraulic system includes an emergency hand pump to permit
manual extension of the landing gear in the event of hydraulic power pack
or elecirical system failure. The hand pump is locaied on the cabin floor
between the front seats.

During normal operations. the landing gear should re quire from 10 to
12 seconds to fully extend or retract. For malfunctions of the hydraulic and
landing gear sysiems, refer to Section 3 of this handbook.

BRAKE SYSTEM

The airplane has a single-disc, hydraulically-actuaied brake on each
mainlanding gear wheel. Each brake is connected, by a hydraulicline, toa
master cylinder attached to each of the pilot's rudder pedals. The brakes
are operated by applying pressure to thae top of either the ieft {pilot's) or
right (copilot’s) set of rudder pedals, which are interconnected. When the
airplane is parked. baoth main wheel brakes may be set by utilizing the
parking brake which is operated by a handle under the left side of the
instrument panel. To apply the parking brake, set the brakes with the
rudder pedals, pull the handle alt, and rotate it 90° down.

For maximum brake life, keep the brake systein properly maintained,
and minimize brake usage during taxi operations and landings.

Some of the symptoms of impending brake failure are; gradual
decrease in braking action after hrake application. noisy or dragging
brakes, soft or spongy pedals, and excessive travel and weak braking
action, If any of these symptoms appear. the brake system is in need of
immediate attention. If, during taxi or landing rell, braking action de-
creases, let up on the pedals and then re-apply the brakes with heavy
pressure, If the brakes become spongy or pedal travel increases, puniping
the pedals should build braking pressure. If one brake becomes weak or
fails, use the other brake sparingly while using opposite rudder. as
required, to offset the good brake.

ELECTRICAL SYSTEM

Electrical energy (see figure 7-8) is supplied by a 28-volt, direct-
current system powered by an engine-driven, B0-amp (or 95-amp, if
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installed) alternatar. A 24-volt, 1d-amp hour battery (or 17-amp hour
battery. if installed) is located on the upper left forward portion of the
firewall. Fower is supplied to most general electrical and all avionics
circuits through the primary bus bar and the avionics bus bar, which are
inierconnected by an avieonics power switch, The priumary bus is on
anytime the master swiich is turned on. and is not atfected by starter or
external power usage. Both bus bars are on anytime the masicr and
avionics powar swiiches are turned on.

CAUTION

Prior to turning the master switch on or off. starting the
engine, or #pplying an external power source, the avionics
power switch, labeled AVN PWR should be turned off to
prevent any harmful transient voltage from damaging the
avionics equipment.

MASTER SWITCH

The master switch is a split-rocker type switch labeled MASTER, and
is ON in the up position and off in the down position. The right half of the
switch, labeled BAT, controls electrical power to the airplane through the
primary bug bar. The left half, labeled ALT, controls the alternator.

Normally, both sides of the master switch should be used simultane-
ously: however, the BAT side of the switch could be turned on separately to
check equipment while on the ground. Tocheck or use avionics equipment
or radios while on the ground, the avionics power switch must also be
turned on. The ALT side of the switch. when placed in the off position.
removes the aliernalor from the elecirical system., With this switch in the
off position, the entire elecirical load is placed on the battery. Continued
operation with the alternator switch in the olf position will reduce battery
power low enough to open the battery contactor, remove power from the
alternutor [ield. and prevent alternator restart.

AVIONICS POWER SWITCH

Electrical power from the airplane primary bus to the avionics bus
{see figure 7-8) is controlled by a rocker-lype circuit breaker-switch
labeled AVN PWR. The switchis located on the left sidewall circuit breaker
panel and is ON in the forward position and OFF in the aft positivn. With
the swilch in the OFF position, no elecirical power will be applied to the
avionics equipment, regardless of the position of the master switch or the
individual equipment switches The avionics power switch also functinns
us a circuit breaker. If an electrical malfunction should ocenrand cause the
circuit breaker to open. electrical power to the avicnics equipment wiil be
interrupted and the switch will automatically move to the OGFF position, If
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this orcurs, atlow the circuil breaker npproximitely bwo minutes to enol
belore placing the switeh in the ON position again. If the circuit brisker
upuens again, do notreset it. The avionics power switch should be placed in
the OFF position prior to turning the master switch on oroff. sturting the
vngine. or applying an external power source, and may beutilizerd in place
ol the individual avionics equipment switches.

AMMETER

The ammeter indicates the flow of current, in amperes, from the
alternator io the battery or from the battery to the airplane electrical
system. When the engine is operating and the master swilch is furned on,
the ammeter indicates the charging rate applied to the battery. Inthe event
the alternator is not functioning or the electrical load exceeds the output of
the alternator, the ammeter indicates the battery discharge rate.

QVER-VOLTAGE SENSOR AND WARNING LIGHT

The airplane is egquipped with an automatic over-voltage protection
systemn consisting of an over-voltage sensor behind the instrunient panel
and a red warning light, labeled HIGH VOLTAGE, near the airspeed
indicator.

Intheevent an over-voliage condition oceurs, the over-voltage sensor
anlomatically removes alternator field current and shuts down the alter-
nator. The red warning light will then turn on, indicating to the pilot that
the alternator is not operating and the battery is supplying all elecirical
power.

The over-voltage sensor may be reset by turning off the avionics power
switch and then turning the master switch off and back on again. If the
warning light does not illuminale, normal alternator churging hus
resumed: however. if the light illuminates again, a mallunction has
peeurred, and the Night should be terminated as soon as practical. Iineither
case, the avionics power switch may be turned on again if required.

The warning light may be tesied by momentarily turning off the ALT
portion of the master switch and leaving the BAT portion turned on.

CIRCUIT BREAKERS AND FUSES

Most of theelecirical circuits inthe airplane are protecied by "push-to
veset’” type circuit breakers mounled on & single circuit breaker punel on
the left cabin sidewall belween the forward doorpost and the instrument
panecl. Four "pull off” switch type circuit breakers on this panel protect the
lunding gear system hydraulic pump motor, wing de-ice sysienm. elecuric
elevator trimn system, and the autopilot pitch and roll actuators. All of the
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aviagnics circuits are protected by circuit breakers grouped together in the
lower portion of the circuit breaker panel and also by a rocker-iype circuit
breaker switch labeled AVN PWR. Fuses protect the cigarx lighter circuit,
the battery contactor closing circuil {when used with external power) and
Lhe eloeclk and {light hour recorder circuits,

GROUND SERVICE PLUG RECEPTACLE

A pround service plug receptacle may be installed to permit the use of
an exiernal power source (generator type or battery chart} for cold weather
starting and during lengthy maintenance work on the airplane electrical
syslem. The receptacle is tocated under a cover plate, on the lower left side
of the cowling.

NOTE

1f no avionics equipment is to be used or worked on, the
avionics power switchshould be turnedoff. [f maintenance
is required on the avionics equipment, it is advisable to
utilize a battery cart external power source to prevent
damage to the avicnics equipment by transient voltage. Do
not crank or start the engine with the avionics power
switch turned on.

Just before connecting an external power source {generator type or
battery cart), the avionics power switch sbouild be turned off, and the
master switch turned on,

The ground service plug receptacle circuit incorporates a polarity
reversal protection. Power from the external power source will flowonlyif
the ground service plug is correctly connected to the airplane, If the plug is
accidentally connected backwards, no power will flow to the electrical
system, thereby preventing any damage to electrical equipment.

The battery and external power circuits have been designed to com-
pletely eliminate the need to "jumper” across the battery contactor io close
it for charging a completely “"dead” battery. A special fused circuil in the
external power svstem supplies the needed "jumper' across the contacts
sothat witha "dead” battery and an external powersource applied. turning
on the masier switeh will close the battery contactor.

LIGHTING SYSTEMS
EXTERIOR LIGHTING

Canventiona! navigation lights are located on the wing tips and tail
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stinger. and dual landing lights are installed in the cowl nose cap.
Additional lighting is available and includes a strobe light on each wing
tip, & flashing beacon on top of the vertical stabilizer. and two courtesy
lights. one under each wing, just cutboard of the cabin docr. The courtesy
[ights are operated by a switch located on the left rear door post. All
exterior lights. except the courtesy lights, are controlled by rocker-type
switches on the lefl switch and control panel. The switches arc ON in the up
position and off in the down position.

The flashing beacon should not be used when flying through clouds or
overcast, the flashinglight reflected from water dropletsor particlesin the
atrmmosphere, particularly at night, can produce vertigo and loss of orienta-
tion.

The high intensity strobe lights will enhance anli-collision protection.
However, the lights should be torned off when taxiing in the vicinity of
other airplanes. or during night flight through clouds, fog or haze.

INTERIOR LIGHTING

Instrumentandcontro! panel lighting is provided by [lood andintegral
lighting, with electroluminescent and post lighting alsc available, Rheos-
tats and control knobs, located on the Ieft switch and control panel. control
the intensity of all lighting. The following paragraphs describe the
various lighting systems and their controls.

Switches and controls on the lower part of the instrument panel and the
martker beaconfaudic control panel may be lighted by electroluminescent
panels which do not require light bulbs for illumination. To utilize this
lighting, turn on the NAV light switch and adjust light intensity with the
small {inner) conirol knob of the concentric control knobs labeled EL
PANEL, ENG-RADIO,

Instrument panel flood lighting consists of five red flood lights on the
underside of the antiglare shield, and two red flood lights in the forward
part of the overhead console. The lights are utilized by adjusting light
intensity with the large (outer) control knob of the concentric control
knobs labeled POST, FLOQD. Floeod lighting may be used in combination
with post lighting by adjusting post light intensity with the small (innen
control knob,

The instrument panel muay be equipped with post lights which are
mounted at the edge of each instrument or control and provide direct
lighting. To operate the post liphts, adjust light intensity with the small
{(inner) control knob of the concentric control knobs labeled POST. FLOOD.
To combine post and flood lighting, adjust flond light intensity with the
large (outer) control knob.
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The engine instrument cluster, radio equipment, and magnetic com -
pass have integral lighting and operate independently of pasi or flood
lighting. The light intensity of instrument cluster, magnetic compass, and
radio egquipment lighting is controlled by the large {cuter) control knob of
the concentric control knobs labeled EL PANEL, ENG-RADIC. If the
airplane is equipped with avionics incorporating incandescent digital
readouts, the ENG-RADIO (large cuter) control knob controls the Iight
intensity of the digital readouts. For daylight operation, the control knob
should be rotated full counterclockwise to produce maximum light inten -
sity for the digital readcouts only. Clockwise rotation of the control knob
will provide normal variabla light intensity for nighttime operation.

If the airplane is equipped with a Cessna 400B Iniegrated Flight
Control Systern individual dimming control of both the white and the green
Mode Selector panel lamps is provided by the concentric control knobs
labeled IFCS. WHITE, GREEN. A push- to-test feature is incorporated into
the small (inner) knob to test for proper green mode selector lamp opera -
tion.

The control pedestal has two integral lights and. if the airplane is
equipped with oxygen, the cverhead console is illuminated hy post lights.
Pedestal and console light intensity is conirolled by the large touter)
conirel kneb of the concentric control knobs labeled POST, FLOOD.

Map lighting is provided by overhead console map !ights and an
antigiare shield mounted mayp light, The airplane may alsc he equipped
with a control wheel map light. The overhead consolemap lights operate in
conjunction with instrument panel flood lighting and consist of two
openings just aft of the red instrument panel flood lights. The map light
cpenings have sliding covers controlled by small rounnd knohs which
uncover the openings when movedtoward sach other. The covers should be
kept cloged unless the map lights are required. A map light and toggle
switch, meounted in front of the pilot on the underside of the antiglare
shield, is used forilluminating approach plates or other charts when using
a control wheel mounted approach plate holder. The switch islabeled MAP
LIGHT ON, OFF and light intensity is controlled by the POST. FLOOD
control knob, A map light mounted on the bottom of the pilet's control
whee! illuminates the lower portion of the cabin in front of the pilpt. andis
used for checking maps and other flight data during night operation. The
light is utilized by turning on the NAV LIGHTS switch. and adjusting light
intensity with the rheostat control knobon the bottom of the control wheel.

The airplane is equipped with a dome light aftofthe overhead consocle.
and a baggage compartment lighl above the baggage area. The lights are
operated by a slide-type switch adjacent to the dome light.

The most probable cause of a light failure is a burned out bulb:
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however, in the event any of the lighting systems fail to illuminate when
turned on. check the appropriate circuit breaker. [f the circuit breaker has
apened (white buiton popped out), and there is no obvious indication of a
short circuit (smoke or aedor}, turn off the light switch of the affected lights,
reset the breaker, and turn the switch on again. If the breaker opens again.
do not reset it.

CABIN HEATING, VENTILATING AND
DEFROSTING SYSTEM

The temperature and volume of airflow into the cabin can be repulated
lo any degree desired by manipulation of the push-pull CABINHEAT and
CABIN AIR conirel knobs (see figure 7-9). When partial cabin heat is
desired, blending warm and cold air will result in improved ventilation
and heat distribution throughouf the cabin. Additional outside air for
summer ventilation is provided through the heat and vent system by
operation of the push-pull AUX CABIN AIR knob. All three control knubs
are the double button type with locks to permit intermediate setfings.

Front cabin heat and ventilating air is supplied by outlet holes spaced
ucross a cabin manifold just forward of the pilot’'s and copilot’s feel. Rear
cabin heat and air is supplied by two ducts from the manifold, one
extending down each side of the cabin to an outlet at the front door post at
floar level.

Windshield defrost air is supplied by a duct from the cabin manifold to
an outlet on top of the antigiare shield: therefore. the lemperature of the
defrosting air is the same as heafed cabin air. A push-pull type control
knob., labeled DEFROST. regulates the volume of air to the windshield.
Pulling out on the knob increases defroster air flow.

Additional cabin air is supplicd by two fully adjustable ventilators
mounted in the forward and aft overhead consoles, and one ventilator in
esuct: console located above the rear side windows. Each ventilator outlet
cian be adjusted in any desired direction by muoving the entire nutlet to
direct the airflow up or down, and by moving a tab. protruding from the
venter of the outlet. left or right to obtain Ieft or right airflow. The cutlets
may be closed off completely, or partially closed according to the innount
of airtflow desired, by rotating an adjustment wheel adjucent tutlie outlet.

PITOT-STATIC SYSTEM AND INSTRUMENTS

The pitot-static systern supplies ram air pressure lo the airspeed
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Figure 7-9. Cabin Heating, Ventilating, and Defrosting System
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indicator and static pressure fo the airspeed indicator, rate-of-climb
indicator and altimeter. The system: is composed of & pitot tube mounted on
tlie lower surface of the left wing, two external static ports. one on each side
of the fuselage helow the rear corners of the aft side windows. and the
associated plumbing necessary to connect the instruments 1o the sources.

The airplane may also be eguipped with a pitot heui systeny. The
system consisis of @ healing elermnent in the prtat tube. w rocker-type switch
labeled PITOT HEAT on the left side of the instrument panel, a 10-wmp
circuit breaker on the left sidewall circuit breaker pancl. and associated
wirmmg. When thepitot heat switeh is turned on, the element inthe pitel tube
is heated electrically to maintain proper operation in possible icing
condilions, Pitot heat should be used only as required.

A static pressure alternate source valve may be installed on the lower
left side of the instrument panel, and can be used if the external static
source is malfunctioning. This valve supplies static pressure from inside
the cabin instead of the external statie poris.

1f erroneous instrument readings are suspected due 1o water ar ice in
the pressure lines going to the standard external static pressure source.
the alternate static source valve should be pulled on.

Pressures within the cabin will vary with open cabin ventilalors and
windows. Refer to Sections 3 and 5 for the effect of varying cabin pressures
on airspeed and altimeter readings.

AIRSPEED INDICATOR

The airspeed indicator 1s calibrated in knots and miles per hour.
Limitation and range muarkings include the white arc (53 to 115 knots),
green arc (68 to 168 knots), yellow arc (168 to 199 knots), and a red line (199
knots).

If w true airspeed indicator is installed. it is equipped with a rotatable
ring which works in conjunciion with lhe airspeed indicator dial in a
manner similar Lo the operation of a flight compuler. To vperate the
indicator, first rotate the ring until pressure aliitude is aligned with
outside air temperalure in degrees Fahrenheit Pressure ultitude should
not be confused with indicated altitude. To obtain pressure altitude.
maomentarily set the barometric scale on the allimeter to 29.92 and read
pressure allitude on the altimeter. Be sure to return the altuneter baromet-
riv scale Lo the original barometric selting after pressure altitude has been
obtained. Having set the ring to correct for altitude and temnperuature, resd
the true airspeed shown on the rotatable ring by the indicuator pointer. For
best accuracy, the indicated wirspeed should be corrected to calibrated
alrspueed by refecring to the Airspeed Calibriation chart in Section 5
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Knowing the calibrated airspeed. read true airspeed on the ring oppusite
the culibrated airspeed.

RATE-OF-CLIMB INDICATOR

The rate-of-climb indicator depicts airplane rale of ¢climb ordescent in
feet per minute. The pointer is actuated by atmospheric pressure changes
resulting from changes of altitude as supplied by the static source,

ALTIMETER

Airplane altitude is depicted by a barometric type altiimeter. A ltiob
near the lIower left porilion of the indicator provides adjustment of the
instrument’s barometric scale to the current altimeter setiing.

VACUUM SYSTEM AND INSTRUMENTS

An engine-driven vacuum system (see figure 7-10) is availlable and
provides the suction necessary fo operate the atiitude indicator und
directional indicator. The system consists of a vacuum pump on the
engine, a vacuum relief valve and vacuum system air filter on the aft side
of the firewall below the instrument panel, vacuum operated insiruments
on the left side of the instrument panel, and a suction gage on theright side
of the panel.

ATTITUDE INDICATOR

An attitude indicatorisavailableand givesa visual indicationof flight
attitude. Bank attitude is presented by a pointer at the top ot the indicutor
relative tothe bank scalewhich hasindex marks at £0°, 209, 307, 60, and 90°
either side of the center mark. Pitch and roll attitudes are presented by a
miniature airplane in relation to the horizon bar. A knob at the bottom of
the instrument is provided for in-flight adjustment of the miniature
airplane to the horizon bar for a more accurate flight aititude indication.

DIRECTIONAL INDICATOR
Adirectional indicator is available anddisplays aivplane headingon a
vompass card in relation to a fixed simulated airplane ima ge and index.

The directional indicator will precess slightly over a period of time.
Therefore, the vompass card should be set inaccordance with themagnetic
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compuss just prior to takeoff, and occasionally re-adjusted on extended
tlights. A knobon the lower left edge of the instrument is used to adjust the
compass card to correct for any precession,

SUCTION GAGE

A suction gage is located on the right side of the instrument panel when
the airplane is egquipped with a vacuum system. Suciion available for
operation of the attitude indicator and directional indicator is shown by
this gage, which is calibrated in inches of mercury. The desired suction
range is 4.6 to 5.4 inches of mercury. A suction reading below this range
may indicate a system malfunction or improper adjustment, and in this
case, the indicators should not be considered reliable.

STALL WARNING SYSTEM

The airplane is equipped with a vane-type stall warning unit in the
leading edge of the left wing. The unit is electrically connected to a duai
warning unit located above the right cabin door behind the headliner. The
vane in the wing unit senses the change in airflow over the wing, and
operates the dual warning unit, which produces a continucus tone over the
airplane speaker between 5 and 10 knots above the stall in all configura-
tions,

Ifthe airplane has a heated stall warning system, the vane-type unitin
the wing leading edge is equipped with a heating element. The heated part
of the system is operated by the PITOT HEAT switch, and is protected by
the FITOT HEAT circuit breaker,

The stall warning system should be checked during the preflight
inspection by momentarily turning onthe master switch and actuating the
vane inthe wing. The system isoperational if acontinuous toneisheardon
the airplane speaker as the vane is pushed upward.

AVIONICS SUPPORT EQUIPMENT

The airplane may, atthe owner's discretion, be equipped with various
types of avicnics support equipment such as an audio control panel.
microphone-headsets, and static dischargers, The following paragraphs
discuss these items.
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AUDIO CONTROL PANEL

Operaticn of radic equipment is covered in Section % of this handbook.
When one or more radios are installed, a transmitter/audio switching
system is provided (see figure 7-11}). The operation of this switching
system is described in the following paragraphs.

TRANSMITTER SELECTOR SWITCH

A rotary type transmitter selector switch, labeled XMTR SEL. is
provided to connect the microphone to the transmitter the pilol desires Lo
use, Tr select a transmitter, rotate the switeh tothe number curresponecing
torthat transmitter. The numbers 1. 2, and 3 abnove the switch correspond
the top. secnnd. and third transceivers in the avionics stack.

The audio amplifierinthe NAV/COMradio is required tor speaker and
trinsmitter operation. The amplifier is automatically selected. along with
the transmitter. by the transmitter selector switch. As an exampie. if the
number 1 transmitter is selected, the audio amplifier in the associnted
NAV/COMreceiver is also selected. and functions as the amplifier tor ALL
speaker audio, ln the event the audio amplifier in use fails. as evidenced by
lniss of all speaker audio and transmitting capability ot the selected
transmiticr, select another transmaitier. This should re-establish speakver
audiv and transmitter operation. Since headset awdiu is not afferied hy
audio amplifier operation. the pilot should be aware that, while utilizing &
headset, the unly indication of audic amplifier failure is loss of the selected
transmitter. This can be verified by switching to the speaker function.

AUTOMATIC AUDIO SELECTOR SWITCH

A toggle switch, labeled ATUTO, can be used to automatically match the
appropriate NAV/COM receiver audio to the transmitier being selected.
To utilize this automatic feature, leave all NAV/COM receiver switchesin
the OFF (center) position, and place the AUTQ selector swiich ineither the
SPEAKER or PHONE position, as desired. Once the AUTO selector switch
is positioned, the pilot mmay then select any transmitter and its associated
NAV/COM receiver audio simultaneousiy with the transmitter selector
switch. If automatic audic seleciion is not desired, the AUTO selector
switch should be placed in the OFF {center) position.

NOTE

Cessna radies are eqguipped with sidetone capabililty
{monitoring of the operators own voice transmission}.
Sidetone will be heard on either the airplane speaker or a
headset as selected with the AUTO selector switch. Side-
tone may be elimated by placing the AUTO selector switch
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AUTOMATIC AUDIO SELECTION
; N

SPEAKER
123 | NAV/COM A |

® 47,
Q——0 —0 — QOFF

Zﬁ«UTC)i'\.l"h"l.TIC AUDID\— AUDIO SELECTCR
SELECTOR SWITCH SWITCH (T YPICAL)

SELECTOR
SWITCH

Asillustrated, the number T {ransmitter is selected, the AUTO selector switch is in
the SPEAKER position, and the NAV/COM 1, 2 and 3 and ADF 1 and 2 audio
selector switches are in the OF € position, With the switches set as shown, the pilot
will transmit on the number 1 transmitter and hear the number 1 NAV/COM re-
cewver through the airplang spaaker,

INDIVIDUAL AUDIO SELECTION
g O\

SPEAKER
121 | NAV/COM ADF |

® AUTO 1 2

0——8— —@—B—QOFF
_/5":;[“_ |—\¥PHONE———| )
TRANSMITTER ), — < j

SELECTOR
SWITCH

ZMUTOM."H’iC AUDIO\—AUDIO SELECTOR
SELECTOR SWITCH SWITCH {TYPICAL)

As illustrated, the number 1 transmitter 1s selected, the AUTO selector switch is
in the OFF paosition, the number 1 NAV/COM receiver is in the PHONE positian,
and the number 1 ADF is in the SPEAKER position. With the switches set as
shown, the pilot will transmit on the number T transmitter and hear the aumber
1 NAV/COM receiver on a headset, while the passengers are listening ta the ADF
audio through the airplane speaker. If another audio selectar switch is placed in
atther the PHONE or SPEAKER position, it will be heard simultangously with
either the number 1 NAV/COM or number 1 ADF respectively.

Figure 7-11. Audic Controi Panel
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in the OFF position, and utilizing the individual radio
selector switches.

AUDIO SELECTOR SWITCHES

The audio selecior switches, labeled NAV/COM 1, 2and 3 and ADF' 1
and 2. allow the pilot to initially pre-tune all NAV/COM and ADF
receivers, and then individually select and lislen to any receiver ur
combination of receivers. To listen to a specific receiver. first chegl that
the AUTO selector switch is in the OFF (center) position, then ptace the
audio selector switch corresponding ta that receiver in either the SPEAK-
ER (up} ar PHONE (down} position, To turn off the audic of the selected
receiver, placethatswitch inthe OFF (center)position. If desired. the audio
selector switches can be positioned to permit the pilot lo listen to one
receiver on a headsetwhile the passengers listen toanother receiveron e
airplane speaker,

The ADF ! and2 switches may be used anytime ADF audivisdesived. If
the pilot wants only ADF audio. for station identification orotherreasons.
the AUTO selector switch (if in use) and all other audio selector switclies
should be in the OFF pesition. If simultanecus ADF and NAV/COM audio
is acceptable to the pilot, no change in the exisling switch positions is
required. Place the ADF { or 2 switch in either the SPEAKER or PHONE
position and adjust radio velume as desired.

NOTE

If the NAV/COM audio selector swiich corresponding to
the selected transmiiter is in the PHONE position with the
AUTO selector switch in the SPEAKER position. all audio
selector switches placed in the PHONE position will
automatically be connected to both the uirplane speaker
and any headsets 1n use.

MICROPHONE-HEADSET

The microphone-headset combination consists of the microphone wnd
headset combined in a single unit and a microphone keyiny switeh located
on the left side of the pilot's conirel whesl. The microphone-headset
permiis the pilot te conduct radio comimnunications without interrupting
other control operations to handle a hand-held microphone. Also, pus-
sengers need not listen to all communications, The microphone and
headset jacksare located nearthe lower left corner of the instrument panel.
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STATIC DISCHARGERS

If frequent IFR flights are planned, installation of wick-type static
dischargers is recommended to improve radio communications during
flight through dust or various forms of precipitation (rain, snow or ice
crystals). Under these conditions, the build-up and discharge of static
electricity from the trailing edges of the wings. rudder, elevator, propeller
tips, and radio antennas can result in loss of usable radio signals on all
communications and navigation radic equipment. Usually the ADF isfirst
to be affected and VHF communication equipment is the lustio be atfected.

Installation of static dischargers reduces interference from precipita-
tion static. but it is possible to encounter severe precipitation static
conditions which might cause the loss of radic signals, e ven with static
dischargers installed. Whenever possible, avoid known severe precipita-
tion areas to prevent loss of dependable radio signals. If avoidance is
impractical, minimize airspeed and anticipate temporary loss of radio
signals while in these areas.
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INTRODUCTION

This section contains factory-recommended procedures for prope:
vround handling and routine care and servicing of your Cessna. [t alsc
identifies certain inspection and maintenance requiremenis which must
be followed if your airplane is to retain that new-plane periormance anc
dependability. It is wise to follow a planned schedule of lubrication anc
preventive maintenance based on climatic and flying conditions encoun
tered in your locality.

Keep in touch with your Cessna Dealer and talke awdvantape of his
knowledge aund experience. He Rnows your airplane and how to maintain
it. He will remind you when lubrications and oil changes are necessary
and about other seasonal and periodic services.

IDENTIFICATION PLATE

All correspondence regarding your airplane should include the SE-
RIAL NUMBER. The Serial Number, Model Number, Production Certifi
cate Number (PC) and Type Certificate Number (TC) can be found on the
Identification Plate. located on the lower part of the left forward doorpost
Located adjacent to the Identification Plate is a Finish and Trim Plaie
which contains a code describing the interior color scheme and exterio:
paint combination of the airplane. The code may be used in conjuncticn
with an appiicable Parts Catalog if finish and trim information is needed.

OWNER FOLLOW-UP SYSTEM

Your Cessna Dealer has an Owner Follow-Up System to notify you
when he receives information that applies to your Cessna, In addition, if
vou wish, you may choose to receive similar notification, in the form of
Service Letters, directly from the Cessna Customer Services Department.
A subscription form is supplied in your Customer Care Program hock for
your use, should you choose to request this service. Your Cessna Dealer
will be glad to supply you with details concerning ihese follow-up
programs. and siands ready, through his Service Depariment. to supply
you with fast, efficient. low-cost service,

PUBLICATIONS

Various publications and flight operation aids are furnished in the
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airplane when delivered from the factory. These items are listed below.
¢ CUSTOMER CARE PROGRAM BCOK

¢ PILOT'S OPERATING HANDBOOK/SUPPLEMENTS FOR YOUR
AIRPLANE
AVIONICS AND AUTOPILOT

e PILOT'S CHECKLISTS

* POWER COMFPUTER

e SALES AND SERVICE DEALER DIRECTORY
e DO'S ANDDONTS ENGINE BOOKLET

The following additional publications. plus many other supplies that
are applicable to your airplane, are available from your Cessna Dealer.

e SERVICE MANUALS AND PARTS CATALOGS FOR YOUR
AIRPLANE
ENGINE AND ACCESSORIES
AVIONICS AND AUTOPILOT

Your Cessna Dealer has a Customer Care Supplies Catalog covering
all available items, many of which he keeps on hand. He will be happy to
place an order for any item which is not in stock

AIRPLANE FiLE

There are miscellaneous data, information and licenses that are a part
of the airplane file. The following is a checklist for that file, In addition, a
periadic check should be made of the latest Federal Aviation Regulations
to ensure that all data requirements are met.

A. To be displayed in the airplane at all times:
1. Alircraft Airworthiness Certificate (FAA Form 8100-2).
2.  Aircraft Registration Certificate (FAA Form 8050-3).
3. Aircraft Radio Station License, if transmitter installed (FCC Farm
556).

B. Ta be carried in the airplane at all times:
1. Weight and Balance, and assaciated papers {latest copy of the
Repair and Alteration Form. FAA Form 237, if applicable}.
2. DEquipment List.
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. To be made available upon request:
1. Airplane Log Book.
2. Engine Log Book.

Most of the items listed are required by the United States Federal
Aviation Regulations. Since the Regulations of other nations may require
other documents and data, owners of airplanes not registered in the United
Staies should check with their own awviation officials to determine their
individual requirements.

Cessna recommends that these items, plus the Pilot's Operating
Handbogk, Pilot's Checklists, Power Computer, Customer Care Program
bank and Customer Care Card, be carried in the airplane at all times.

AIRPLANE INSPECTION PERIODS
FAA REQUIRED INSPECTIONS

Asrequired by Federal Aviation Regulations, all civil aircraft of U.S.
registry must undergo a complete inspection (annual)each twelve calend-
ar months. In addition to the required ANNUAL inspection, aircraft
operated comrercially (for hire) must have a complete inspection every
100 hours of operation.

The FAA may require other inspections by the issuance of airworthi-
ness directives applicable to the airplane. engine, propeller and compo-
nents. It is the responsibilily of the owner/operator to ensure compliance
with all applicable airworthiness directives and. when the inspections are
repetitive, to take appropriate steps to prevent inadvertent noncom-
pliance.

In lieu of the 100 HOUR and ANNUAL inspeciion requirements, an
airplane may be inspected in accordance with a progressive inspection
schedule, which allows the work load to bedivided into smaller operations
that can be accomplished in shorter time periods.

The CESSNA PROGRESSIVE CARE PROGRAM hag been developed
to provide a modern progressive inspection schedule that satisfies the
complete airplane inspection requirements of both the 100 HOUR and
ANNUAL inspections as applicable to Cessna airplanes. The program
assists the owner in his responsibility to comply with all FAA inspection
requirements, while ensuring timely replacement of life-limited parts and
adherence to factory-recommended inspection intervals and maintenance
procedures.



SECTICN 8 CESSNA
HANDLING, SERVICE MODEL 2i0M
& MAINTENANCE

CESSNA PROGRESSIVE CARE

The Cessna Progressive Care Program has been designed io help you
realize maximum utilization of your airplane at a minimum cost and
downtime. Under this program, your airplane isinspected and maintained
in four operations at 50-lour intervals during & 200-hour period. The
operalions arte recycled each 200 hours and are recorded in a specially
provided Aircraft Inspection Log as each operation is conductled.

The Cessna Aircraft Company recommends Progressive Care for
airplanes that are being flown 200 hours or more per year, and the 100-hour
inspection for all other airplanes, The procedures for the Progressive Care
Program and the 100-hour inspection have been carefully worked out by
the factory and are followed by the Cessna Dealer Organization. The
complete familiarity of Cessna Dealers with Cessna eguipment and
factory-approved procedures provides the highest level of service possi-
Lle al lower cost o Cessna owners.

Regardless of the inspection method selected by the owner. he should
keepinmindthat FAR Part 43 and FAR Part Bl estahlishes the requirement
that properly certified agenciesor personnel accomplish all required FAA
inspections and most of the manufacturer recommended inspections.

CESSNA CUSTOMER CARE PROGRAM

Specific benefits and provisions of the CES5NA WARRANTY plus
other important benefits for you are contained in your CUSTOMER CARE
PROGRAM book supplied with yourairplane. You will wanito thoroughly
reyview your Customer Care Program book and keep it in ¥ our airplane at
all times.

Coupons attached to ihe Program Dboak entitle you to an initial
inspection and either a Progressive Care Operation No. 1 or the first 100-
hour inspection witbin the firsi 8 months of ownership atnochargetoyou.
[t you take delivery from your Dealer. the initial inspection will have been
performed before delivery of the airplane to you. If you pick up your
airplane at the factory, plan to take it to your Dealer reasonably soon after
vou take delivery, so the initial inspection may be performed allowing the
Dealer to make any minor adjustments which may be necessary.

You will also want te return to your Dealer either at 50 hours for your
first Progressive Care Operation, or at 100 hours for your first 100-hour
inspection depending on which program you choose to establish for your
airplane, While these important inspections will be performed for you by
any Cessna Dealer, in most cases you will prefer to have the Dealer from
whom you purchased the airplane accomplish this work.
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PILOT CONDUCTED PREVENTIVE
MAINTENANCE

A certified pilot who cwns or operates an airplane not used as an air
carrier is authorized by FAR Part 43 to perform limited maintenance on his
airplane. Refer to FAR Part 43 for a list of the specific maintenance
operations which are allowed.

NOTE

FPilots operating airplanes of other than U.S. registry
should refer to the regulations of the country of certifica-
fion for information on preventive maintenance that may
be performed by pilots.

A Service Manual should be obtained prior to performing any preven-
tive maintenance to ensure that proper procedures are followed. Your
Cessna Dealer should be contacted for further information or for required
maintenance which must be aocomplished by appropriately licensed
personnel,

ALTERATIONS OR REPAIRS

It is essential that the FAA be contacted prior to any alterations on the
airplane to ensure that airworthiness of the airplane is not violated.

Alterations or repairs to the airplane must be accom plished by licensed
personnel.

GROUND HANDLING
TOWING

The airplane is most easily and safely maneuvered by hund with the
tow-bar attached to the nose wheel. When towing with a vehicle. do not
exceed the nose gear turning angle of 35° either side of center, or damage to
the gear will result. If the airplane is towed or pushed overa rough surface
during hangaring, watch that the normal cushioning action of the nose
strut does not cause excessive veriical movement of the tail and the
resulting contact with low hangar doors or structure. A flat nose tire or
deflated strut will alsc increase tail height.

PARKING

When parking the airplane, head into the wind and set the parking
hrakes. Do not set the parking brakes during cold weather when accumu-
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lated moisture may freeze the brakes, or when the brakes are overheated.
Close the cowl fiaps, install the control wheellock and chock the wheels. In
severe weather and high wind conditions. tiethe airplane down as outlined
in the following paragraph,

TIE-DOWN

Proper tie-down procedure is the beslt precaution against damage w0
the parked airplane by gusty or strong winds. To tie-down the airplane
securely. proceed as follows:

1. Set the parking brake and install the contro! wheel lock.

2. Install a surface control lock over the fin and rudder.

1. Tie sufficiently strong ropes or chains (700 pounds teunsile
strength) to the wing and tail tie-down fittings and securc gach
rope or chain to a rump tie-down.

4. Tie a rope (no chains or cables) to the nose gear torque link and
secure o a ramp tie-down.

5. Install a pitot tube cover,

JACKING

Wlien a reguirement exists to jack theentireairplane off the ground. or
when wing jack poinls are used in the jacking operation, refer to the
Service Manual for specific procedures and equipment required

Individual main gear may be jacked by using the jack pad which is
incorporated in the main landing gear strut step assembly. When using the
individual gear strut jack pad. flexibility of the gear strut will cause the
main whee!l to slide inboard as the wheel 15 raised. tilting the jack. The jack
must then be lowered for a second jacking operation. Donot jack both main
wheels simultaneously using the individual main geur jack pads,

If nose pear maintenance is required, the nose wheel may be raised off
the ground by pressing down on a taiicone bulkhead, just forward of the
horizontal stabilizer, and allowing the tail {o rest on the tailtie-down ring.

NOTE

Do not apply pressure onthe elevator or outboard horizon-
tal stabilizer surfaces. When pushing on the tailcone,
always apply pressure at a bulkhead to avoid buckling the
skin.

To assist in raising and bolding the nose wheel off the ground, weight

down the tail by placing sand-bags, or suitable weights, on each side of the
horizontal stabilizer, next to the fuselage, If ground anchors are available,
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the tail should be securely tied down.
NOTE

Ensuyre that the nose will be held off the ground under all
conditions by means of suifable stands or supports under
weight supporting bulkheads near the nose of the airplane.

LEVELING

Longitudinal leveling of the airplane is accomplished by placing a
level on the leveling screws located on the left side of the tailcone. Deflate
the nose tire and/or lower or raise the nose strut to properly center the
bubble in the level. Corresponding points on either the upperor lower main
door siils may be used o level the airplane laterally.

FLYABLE STORAGE

Airplanes placed in non-operational storage for a maximum of 30 days
or those which receive only intermittent operational use for the first 25
hours are considered in flyable storage status. Every seventh day during
these pericds, the propeller should be rotated by hand through five
revolutions, This action “limbers” the oil and prevents any accumulation
of corrosion on engine ¢ylinder walls,

WARNING

For maximum safety. check that the ignition switch is
OFF. the throttle is closed, the mixture conirol isintheidle
cut-off position. and the airplane is secured before rotating
the propeller by hand. Do not stand within the arc of the
propeller blades while turning the propeller.

After 30 days. the airplane should be fiown for 30 minutes ora ground
runup should be made just long encugh to produce an oil temperature
within the lower green arc range. Excessive ground runup should be
avoided.

Engine runup also helps to eliminate excessive accumulations of
water in the fuel systemn and other air spaces in the engine. Keep fuel tanks
full to minimize condensation in the tanks. Keep the battery fully charged
to prevent the electrolyte from freezing in cold weathes, If the airplaneis lo
be stored temporarily, or indefinitely. refer to the Service Manual for
proper storage procedures,
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SERVICING

In addition to the PREFLIGHT INSPECTION covered in Section 4.
COMPLETE servicing, inspection, and test requiretuents for yourairplane
are detailed in the Service Manual. The Service Manual outlines all items
which require attention at 50, 100, and 200 hour intervals plus those items
which require servicing, inspection, and/or testing at special intervals.

Since Cessna Dealers conduct all service, inspection. and lest proce-
dures in accordance with applicable Service Manuals. it is recommended
that you contact your Cessna Dealer concerning these requirements and
begin scheduling your airplane for service at the recommended intervals.

Cessna Progressive Care ensures that these requirements are accomp-
lished at the required intervals to comply with the 100-hour or ANNUAL
mnspection as previously covered.

Depending on various flight operations., your local Government
Aviation Agency may reguire additional service, inspections. ortests. For
these regulatory requirements, owners should check with local aviation
officials where the airplane is being operated.

For quick and ready reference, quantities, materials, and specitica-
tions for frequently used service itemns are as follows:

ENGINE OIL

GRADE -- Aviation Grade SAE 50 Above 4°C {40°F).

Aviation Grade SAE 10W30 or SAE 30 Below 4"C (40°F).
Mulii-viscosity oil with a range of SAE 10W30 is recommended for
improved starting in cold weather. Ashless dispersantoil. conforming
to Continentu! Molors Specification MHS-24A, must be used.

NOTE

Your Cessna was delivered from the factory with a corro-
sion preventive aircraft engine cil. If oil must be added
during the first 25 hours. use only aviation grade straight
mineral oil conforming to Specification No. MIL.-L-6082.

CAPACITY OF ENGINE SUMP -- 10 Quarts.
Do not operate on less than 7 quarts. To minimize loss of oil through
breather. fill to8 quart level for normal flights of less than 3hours. For
extended flight, fill to 10 quarts. These quantities refer to oil dipstick
level readings, During oil and cil filter changes. one additicnal quartis
required when the filter is changed.
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QOIL AND OIL FILTER CHANGE --

After the first 25 hours of operation, drain engine oil sump and clean
the il pressure screen. If an oil filter is installed, change the filter at
this time. Refill sump with straight mineral eil and use until a total of
50 hours has accumulated or oil consumption has stabilized; then
change to dispersani oil. On airplanes not equipped with an cil filter,
drain the engine oil sump and clean the oil pressure screen each 50
hours thereafter. On airplanes which have an oil filter, the oil change
interval may be extended to 100-hour intervals, providing the oil filter
is changed at 50-hour intervals. Change engine oil at leust every B
months even though less than the recommended hours have accumu-
lated. Reduce intervals for prolonged operation in dusty areas. cold
climates. or when short flights and longidle periodsresult in sludging
conditions.

FUEL

APPROVED FUEL GRADES (AND COLORS) --
100LL Grade Aviation Fuel (Blue).
100 (Formerly 100/130) Grade Aviation Fnel {Green).
CAPACITY EACH TANK -- 45 Gallons,
REDUCED CAPACITY EACH TANK {(WHEN FILLED TG BOTTOM OF
FUEL FILLER NECK) -- 32,5 Gallons,

LANDING GEAR

NOSE WHEEL TIRE PRESSURE -- 50 PSI on 5.00-5, 6-Ply Rated Tire.
MAIN WHEEL TIRE PRESSURE -- 55 PSI on 6.00-6, 8-Ply Rated Tires.
NOSE GEAR SHOCK STRUT --
Keep filled with MIL-H-53606 hydraulic [luid and inflated with air 1o 90
PSI. Do not over-inflate.

HYDRAULIC FLUID RESERVQIR -- Check every 25 hours and service
wiih MIL-H-5608 hydraulic fluid. At first 25 hours, first 50 hours, and
each 100 hours thereafter, clean the filter on the right side of the
Ireservoir.

OXYGEN

AVIATOR'S BREATHING OXYGEN -- Spec, No, MIL-0-27210,
MAXIMUM PRESSURE (cylinder temperature stabilized atter filling) --
1800 P8I at 21°C {T0°F).
Reler to Oxygen Supplement {Section 9) for filling pressures.
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HYDRAULIC FLUID RESERVQIR -- Check every 25 hours and service
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each 100 hours thereafter, clean the filter on the right side of the
Ireservoir.
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CLEANING AND CARE
WINDSHIELD-WINDDWS

The plastic windshield and windows gshould be cleaned with ap aircraft
windshield cleaner. Apply the cleaner sparingly with soft cloths, and rub
with moderate pressure until all dirt, oil scum and bug stains are removed.
Allow the cleaner to dry, then wipe it off with soft flannel cloths.

If a windshield cleaner is not available, the plastic can be cleaned with
soft cloths moistened with Stoddard solvent to remove oil and grease,

NOTE

Never use gasoline, benzine, alcohol, acetone, carhon
tetrachloride, fire extinguisher or anti-ice fluid, lacquer
thinner or glass cleaner to clean the plastic. These mate-
rials will attack the plastic and may cause it to craze.

Follow by carefully washing with a mild detergent and plenty of water.
Rinse thoroughly, then dry with a clean moist chamois. Do not rub the
plastic with a dry cloth since this builds up an electrostatic charge which
aliracts dust. Waxing with a good commercial wax will finish the cleaning
job. A thin, even coat of wax, polisbed out by hand with clean soft flannel
cloths, will fill in minor scratches and help prevent further scratching.

Do not use a canvas cover on the windshield unless freezing rain or
sleet is anticipated since the cover may scratch the plastic surface,

PAINTED SURFACES

The painted exterior surfaces of your new Cessria have a durable, long
lasting finish and, under normal conditiong, require no polishing or
buffing. Approximately 15 days are required for the paint {o cure com-
pletely; in most cases, the curing period will have been completed priorto
delivery of the airplane. In the event that polishing or buffing is required
within the euring period, it is recommended that the work be done by
scmeocne experienced in handling uncured paint. Any Cessna Dealer can
accomplish this work.

(Generally, the painied surfaces can be kept hright by washing with
water and mild soap, followed by a rinse with water and drying with cloths
oracheamoeis. Harsh or abrasive soaps ordetergents which cause corrosion
or scratches should never be used. Remove stubborn oil and grease with a
cloth moistened with Btoddard solvent.

Waxing is unnecessary o keep the painted surfaces bri ght. However, il
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desired, the airplane may be waxed with a good automotive wax. Aheavier
coating of wax on the leading edges of the wings and tail and on the engine
nose cap and propeller spinner will help reduce the abrasion encountered
in these areas,

When the airplane is parked outsidein cold climates and it is necessary
to remove ice before flight, care should be taken to protect the painted
surfaces during ice removal with chemical liquids. A 50-50 solution of
isopropyl alcohol and water will satisfactorily remove ice accumulations
without damaging the paint. A solution with more than 50% alcohol is
harmiul and should be avoided. While applying thede-icing solution, keep
it away from the windshield and cabin windows since the alcohol will
attack the plastic and may cause it to craze.

PROPELLER CARE

Preflight inspection of propeller blades for nicks, and wiping them
occasionally with an oily cloth to clean off grass and bug stains will agsure
long, trouble-free service. Small nicks on the propeller, particularly near
the tips and on the leading edges, should be dressed out as soon as possihle
since these nicks produce stress concentrations, andif ignored, may result
in cracks, Never use an alkaline cleaner on the blades; remove grease and
dirt with carbon tetrachloride or Btoddard solvent.

LANDING GEAR CARE

Cessna Dealer's mechanics have been trained in the proper adjustment
and rigging procedures on the airplane hydraulic sysitem. To assure
trouble-free gear operation, have your Cessna Dealer check the goar
regularly and make any necessary adjustments. Only properly trained
mechanics should attempt to repeir or adjust the landing gear.

ENGINE CARE

The engine may be cleaned with Stoddard solvent, or equivalent, then
dried thoroughly.

CAUTION

Particular care should be given to electrical equipment
before cleaning. Cleaning fluids should not be allowed to
enter magnetos, starter, alternator and the like. Protect
these components before saturating the engine with sol-
vents. All other openings should also be covered before
cleaning the engine assembly. Caustic cleaning solutions
should be used cautiously and should always be properly
neutralized after their use.
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INTERIOR CARE

To remove dust and loose dirt from the upholstery and carpet, clean the
interior regularly with a vacuum cleaner.

Blot up any spilled liquid promptly with cleansing tissue or rags.
Don't pat the spot; press the blotting material firmly and hold it for several
seconds. Continue blotting until no more liquid is taken up. Scrape off
sticky materials with a dull knife, then spot-clean the area.

Oily spote may be cleaned with household spot removers, used
sparingly. Before using any solvent, read the instructions on the container
and test it on an obacure place on the fabric to he cleaned. Never saturate
the fabric with a volatile solvent; i may damage the padding and backing
materials.

Soiled upholstery and carpet may be cleaned with foam-type deter-
gent, used according i{o the manufacturer's instructions. To minimize |
wetting the fabric, keep the foam as dry ae possible and remove it with a
vacuum cleaner.

If your airplane is equipped with leather seating, cleaning of the seats
is accomplished using a eoff cloth or sponge dipped in mild soap euds. The
soap suds, used sparingly, will remove traces of dirt and grease. The soap
should be removed with a clean damp cloth.

The plastic trim, headliner, instrument panel and control knobe need
onlybe wiped off with a damp eloth. Qil and grease onthe control wheel and
control knobs can be removed with a cloth moistened with Stoddard |
solvent. Volatile solvents, such as mentioned in paragraphs on cara of the
windshield, must never be used aince they soften and craze the plastic.
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INTRODUCTION

This section consists of a series of supplements, each covering asingle
optional system which may be installed in the sirplane. Each supplement
coniains a brief description, and when applicable, operating limitations,
emergency and normal procedures, rnd performence. Qther routinely
installed items of optional equipment, whose function and operational
procedures do not require detailed instructions, are discussed in Bection 7.
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PILOT’S OPERATING HANDBOOK EMERGENCY LOCATOR
SUPPLEMENT TRANSMITTER (ELT)

SUPPLEMENT

EMERGENCY LOCATOR
TRANSMITTER (ELT)

SECTION 1
GENERAL

The ELT conasists of a self-contained dual-frequency radio transmiiter
and battery power supply, and is activated by an impact of 5g or more as
may be experienced in a crashlanding. The ELT emits an omni-directional
signal on the international distress frequencies of 121.5 and 243.0 MHz=.
{(Some ELT units in export aircraft transmit only on 121.5 MHz.) General
aviation and commercial aircraft, the FAA, and CAFP monitor 121.5 MHz,
and 243.0 MHz is monitored by the military, Following a crash landing, the
ELT will provide line-of-sight transmission up to 100 miles at 10,000 feet.
The ELT supplied in domestic aircraft transmits on both distress frequen-
cies eimultaneocusly at 75 mw rated power output for 48 continuous hours
in the temperature range of -40°F to +131°F (-40°C to +55°C}. The ELT unitin
export aircraft transmits on 121.5 MHz at 25 mw rated power output for 100
continuous hours in the temperature range of -40°F to +131°F (-40°C to
+55°C).

The ELT is readily identified as s bright orange unit mounted behind
the haggage compartment wall in the tailcone. To gain access to the unit,

remove the baggage compartment wall. The ELT is operated by a control
panel at the forward facing end of the unit (see figure 1.)

SECTION 2
LIMITATIONS

There is no change to the airplane imitations when this equipment is
installed.
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EMERGENCY LOCATOR PILOT'S OPERATING HANDBOOK
TRANSMITTER (ELT) SUPPLEMENT

I.—_---—Y—-——-J
PEMOTE AUTG- DFF-ON
o RERLALE BATTERY BY

1. FUNCTION SELECTOR EWITCH (3-position toggle switch):

ON - Activaies transmitter instanily. Used for test purposes and if“'g"" switch
is inoperative.

OFF - Deactivates tranemitter. Used during shipping, storage and [ollowing
rescue,

AUTO - Activales transmitter only when "g" switch receives 5g or more impact.
2. COVER - Hemovable for access to battery paclke

3. ANTENNA RECEPTACLE - Connecis io antenna mounted on top of taileone.

Figure 1. ELT Control Panel

SECTION 3
EMERGENCY PROCEDURES

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

1. ENSURE ELT ACTIVATION --Turn & radio transceiver ON and
select 121.5 MHz. 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 acceas to the ELT and place the
function selector switch in the ON position.



FILOT'S OPERATING HANDBOOK EMERGENCY LOCATOR
SUPPLEMENT TRANSMITTER (ELT}

2. PRIOR TO SIGHTING RESCUE AIRCRAFT -- Congerve airplang
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 radiotransceiver set
to a frequency of 121.5 MHe. If no contact is established, return the
function selector switch to ON immediately.

4, FOLLOWING REBCUE -- Place ELT function selector switch in the
OFF position, terminating emergency transmissions.

SECTION 4
NORMAL PROCEDURES

As long s the function selector switch remains in the AUTO position,
the ELT automatically activates following an impact of 5g or more overa
sbort pericd of time.

Following a lightning strike, or an exceptionally hard landing, the
ELT may activate although no emergenoy exists. To check your ELT for
inadvertent activation, select 121.5 MHz on your radio transceiver and
listen for an emergency tone transmission. If the ELT can be heard
transmitting, placethe function gelector swiich in the OFF position and the
tone should cease. Immediately place the function selector switch in the
AUTO position to re-set the ELT for normal operation.

SECTION 5
PERFORMANCE

There is no change to the airplane performance data when this
equipment is installed.

3/(4 blank)



PILOT'S OPERATING HANDEOOK ELECTRIC ELEVATOR
SUPPLEMENT TRIM SYSTEM

{(MODEL 210)
SUPPLEMENT

ELECTRIC ELEVATOR
TRIM SYSTEM
(MODEL 210)

SECTION 1
GENERAL

The electric elevator trim system provides a simmple method of reliev-
ing pitch control pressures without interrupting other control operations
to adjust the manual elevator trim wheel. The system is controlled by a
slide-type trim switch on the top of the left control wheel grip,adisengage
switch on the left side of the control wheel pad and a switch type circuit
breaker on the sidewall circuit breeker panel. Pushing the trim switch to
the forward position, labeled DN, moves the elevator trim tab in the “nose
down' direction: conversely, pulling the switch aft to the UP position
moves the tab io the “nose up' direction. When the switch is released, it
sutomatically returns to the center off position, and elevator trim tab
motion stops. Ths disengage switch, labeled ELEC TRIM DISENGAGE,
disables the system when placed in the DISENGAGE position. The
€levator trim circuit breaker is provided as a secondary control of all
electrical power to the system and can be pulled out in case of system
malfunction.

A servo unit (which includes a motor and chain-driven, solenoid-
operated clutch) actuates the trim tab to the selected position. When the
elutch is not energized (trim switch off) the electric portion of the trim
system freewheels so that manual operation is not affected. The electric
trim systemn can be overridden at any time by manually rotating the
elevator trim wheel, thus overriding the servo that drives the trim tah.

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this trim system is
ingtalled. However. the following information is presented on a placard
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ELECTRIC ELEVATOR PILOT'S OPERATING HANDBOOK
TRIM SYSTEM SUPFLEMENT
(MODEL 210)

near the bottom of the ingtrument panel:

Maximum Altitude Loss During
Electric Trim Malfunction - 250 ft.

SECTION 3
EMERGENCY PROCEDURES

Elevator Trim Disengage Switch -- DISENGAGE.

NOTE

For maximum altitude loss during an eleciric trim mal-
function, refer to placarding on the instrument panel.

Elevator Trim Circuit Breaker -- PULL TO DISABLE system for

the remainder of the flight.
Manual Trim -- A5 REQUIRED.

SECTION 4
NORMAL PROCEDURES

To operate the electric elevator trimm system, proceed as follows:

S

Master Switch -- ON.

Elevator Trim Disengage Switch -- ON.
Trim Switch -- ACTUATE as desired.
Elevator Trim Position Indicator -- CHECHK.

NOTE

To check the operation of the disengage switch, actuate the
elevator trim swiich with the disengage switch in the
DISENGAGE position. Observe that the manual trim
wheel and indicator do not rotate when the elevator trim
switch is activated.

SECTION 5
PERFORMANCE

There is no change to the airplane performance when this trim system
is instalied.



FILOT'S OPERATING HANDBOOK OXYGEN SYSTEM
SUPPLEMENT {MODEL 210)

SUPPLEMENT

OXYGEN SYSTEM
(MODEL 210)

SECTION 1
GENERAL

A six-place oxygen systern provides the supplementary oxygen
necessary for continuous flight at high altitude. In this system, four
oxygen cylinders, loocated in the fuselage cabin top, supply the oxygen.
Cylinder pressure is reduced to an operating pressure of 70 PSI by a
pressure regulator/shutoff valve assembly atiached to the left front
cylinder. An oxygen cylinder filler valve is located on the bottom of the
right wing just cutboard of the rear door post under a round cover plate.
Cylinder pressure is indicated by a pressure gage located in the overhead
conscle above the pilot and front passenger's seats,

Six oxygen outlets are provided; two each in consoles above the front
seats and center passenger seats, and one each in two separate consoles
near the aft passenger seats. One permanent, microphone equipped mask
is provided for the pilet, and five disposable type masks are provided for
the passengers. All masks are the partial rebreething type, equipped with
vinyl plastiic hoses and flow indicators.

NOTE

The hose provided for the pilot is of a higher flow rate than
those for the passengers; it is color-coded with an crange
hand adjacent to the plug-in fiiting. The passenger hoses
are colorcoded with a green band. If the airplane owner
prefers, he may provide higher flow hoses for all pas-
sengers. In any case. it is recommended that the pilot use
the larger capacity hose. The pilot’s mask is equipped with
a microphone to facilitate use of the radio while using
oxypgen. An adapter cord is furnished with the
microphone-equipped mask to mate themask microphone
lead to the anxiliary microphone jack located on the left
side of the instrument panel. To connect the oxygen masl
microphone, connect the mask lead to the adapter cord and
plug the cord into the auxiliary microphone jack. (If an
optional microphone-headset combination has been in
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OXYGEN SYSTEM PILOT'S OPERATING HANDBOOK
(MODEL 210) SUPPFLEMENT

use, the microphone lead from this equipment is already
plugged into the auxiliary microphone jack. It will be
necessary to disconnect this lead from the auxiliary
microphone jack so that the adapter cord from the oxygen
mask microphone can be plugged into the jack.) A switch
is incorporated on the left hand control whesl to operate
the microphone.

A remote shutoff valve control in the overhead console above the pilot
and front passenger’'s seat is used to shut off the supply of oxygen to the
system when not in uge. The control is mechanically connected to the
shutoff valve at the cylinder. With the exception of the shutofffunction, the
system is completely automatic and requires no manual regulation for
change of altitude.

The oxygen cylindera, when fully charged, contain a total of approxi-
mately 74 cubic feet of aviator’s breathing oxygen (Spec. No. MIL-0O-27210),
under a pressure of 1800 PSI at 21°C (70°F). Filling pressures will vary,
however, due to ambient temmperature in the filling area, and the tempera-
ture rise resulting from compression of the oxygen. Because of this,
merely filling to 1800 PSI will not result in property filled cylinders. Fill to
pressures indicated on the table below for ambient temperatures.

| WARNING I

0il, grease or other lubricants in contact with oxygen
create a serious fire hazard, and such contact must he
avoided when handling oxygen equipment.

AMBIENT FILLING AMBIENT FILLING
TEMPERATURE PRESSURE TEMPERATURE PRESSURE

OF P5IG 9f PSIG

0 1600 56 1825
10 1650 60 1875
20 1700 70 1925
30 1725 BO 1975
40 1775 90 2000

Figure 1, Oxygen Filling Pressures
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OXYGEN DURATION CHART
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Figure 2. Oxygen Duration Chart

For FAA requirements concerning supplemental oxygen, refer to FAR
91.32. Supplemental oxygen should be used by all occupants when cruising
above 12,500 feet. As described in the Cessna booklet “Man At Altitude,” it
is often advisable to use oxygen at altitudes lower than 12,500 feet under
conditions of night flying, fatigue, or periods of physiclogical or emo-
tional disturbances. Also, the habitual and excessive use of tobacco or
alpohol will usually necessitate the use of oxygen at less than 10,000 feet.
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The Oxygen Duration Chart (figure 2) should be used in determining
the usable duration (in hours) of the oxygen supply in your airplane. The
following procedure outlines the method of finding the duration from the
chart.

1. Note the available oxygen pressure shown on the pressure gage.

2. Locate thie pressure on the scale on the left side of the chart, then
go across the chart horizontally to the right until you intersect the
line representing the number of persons making the flight. After
intersecting the line, drop down vertically to the botiom of the
chart and read the duration in hours given on the scale,

3. As an example of the above procedure, 1200 PS1 of pressure will
safely sustain the pilot only for nearly 8 hours and 10 minutes. The
same pressure will sustain the pilot and three passengers for
approximately 3 hours and 20 minutes.

NOTE

The Oxygen Duration Chart is based on a standard config-
uration oxygen systermn having one crange color-coded
hose assembly for the pilot and green color-coded hoses for
the passengers. If orange color-coded hoses are provided
for pilot and passengers, it will he necessary to compute
new cxygen duration figures due to the greater consump-
tion of oxygen with these hoses. This is accomplished by
computing the total duration available {0 the pilot only
(from PILOT ONLY line on chert), then dividing this
duration by the number of persons (pilot and passengers}
using oxygen.

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when oxygen equipment
is installed.

SECTION 3
EMERGENCY PROCEDURES

Thereisnochange to the airplane emergency procedures when oxygen
squipment is installed.



PILOT'S OPERATING HANDBOOK OXYGEN SYSTEM
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SECTION 4
NORMAL PROCEDURES

Prior ta flight, check to be sure that there is an adequete oxygen supply
for the trip, by noting the oxygen pressure gage reading, and referring to
the Oxygen Duration Chart (figure 2). Also, check that the face masks and
hoses are accessible and in good condition.

l WARNING I

For safety reasons, no smoking should be allowed in the
airplane while oxygen is heing used.

When ready to use the oxygen system, proceed as follows:

1.

2,

Magk and Hose -- SELECT. Adjustmask to face and adjustmetallic
nose strap for snug mask fit,

Delivery Hose -- PLUG INTQ QUTLET nearest to the seat you are
occupying.

NOTE

When the oxygen system is turned on, oxygen will flow
continuously at the proper rate of flow for any altitude
without any manual adjustments.

Oxygen Supply Control Knob -- ON.

Face Mask Hose Flow Indicator -- CHECK. Oxygen isflowing if the
indicator is being forced toward the mesk.

Delivery Hose -- UNPLUG from outléet when discontinuing use of
oxygen. This automatically stops the flow of oxygen.

O=xygen Supply Control Knob -- OFF when oxygen is no longer
required,

SECTION b
PERFORMANCE

There is no change to the airplane performance when oxygen equip-
ment is installed.
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PILOT'S OPERATING HANDBOOK WING AND STABILIZER
SUPPLEMENT DE-ICE 85YSTEM

(MODEL 210)
SUPPLEMENT

WING AND STABILIZER
DE-ICE SYSTEM
(MODEL 210)

SECTION 1
GENERAL

Pneumatic de-icing boots, installed on the leading edges of the wings
and horizontal stabilizer, provide a measure of protection if nnexpected
icing conditions are encountered. Controls forthede-icing system consists
of a spring-loaded on-off rocker switch on the left switch and control panel,
a pressure indicator light on the upper left side of the instrument panel,
and a 5-amp circuit breaker switch on the left sidewall circuit breaker
panel. The two-position de-icing switch, laheled DE-ICE PRESS, is spring-
loaded to the normal off (lower) position. When pushed to the ON (upper)
position and released, it will activate one de-icing cycle. Each time a cycle
i% desired, the swilch must be pushed to the ON position and released. The
pressure indicator light, labeled DE-ICE PRESSURE, should come on
within four seconds after the eycle is initiated and remain on for two to
three seconds if the system is operating properly.

De-icing boots have a special electrically-conductive coating to bleed
off static eleciricity which causes radio interference and could perforate
the boots. Fueling and other servicing should be done carefully to avoid
damage {0 the conductive coating or tearing of the boot. Keep the boots
clean and free from oil and grease which can swell the rubher. Wash them
with mild soap and water, using benzol or unleaded gascline to remove
stuhborn grease. Do not scrub the boois, and be sure to wipe off all solvent
before it dries. Small tears and abrasions can be repaired temporarily and
the conductive coating can he renewed, without removing the boots. Your
Cesena Dealer has the proper materials and know-how to do this correctly.

An ice detector light is also installed to facilitate the detection of wing
ice at night or during reduced visibility. The ice detector light system
consists of a light installed on the left side of the cowl deck forward of the
windsbield which is positioned to illuminate the leading edge of the wing,
and a rocker-type switch located on the left switch and conirol panetl,
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WING AND STABILIZER PILOT'S OPERATING HANDBOOK
DE-ICE SYSTEM SUPPLEMENT
{MODEL 210}

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when the de-ice system
is installed; intentional flight into known icing conditions is prohibited,
regardless of installed ice protection equipment.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when the de-
ice system is installed.

SECTION 4
NORMAL PROCEDURES

De-icing boots are intended for removal of ice after it hag accumulated
rather than prevent its formation. If ice accurnulation is slow, hest results
can he obtained by not using the de-ice system until approximately 1/2
inch of ice has accumulated. Clearthe accumulation with one ortwo cycles
of operation. Do not repeat de-icing procedure until ice has again accumu-
lated.

Cycling the de-icing boots procedures no adverse aerodynamic effects
in any attitude within the allowahle flight limitations. Continual cycling of
the de-ice system, however, i3 not recommended as this may cause ice to
form outside the coniour of the inflated hoots, preventing its removal.

NOTE

Bince wing and horizontal stabilizer de-icer hoots alonedo
not provide adequate protection for the-entire airplane,
known icing conditions should be avoided whenever pos-
sible. If icing is encountered, close attention should be
given to the pitot-static system, propeller, induction sys-
tem and other components subject to icing.

PREFLIGHT INSPECTION

Prior to flight, make an exterior inspection to check the de-icing boots



PILOT'S OPERATING HANDBOOK WING AND STABILIZER
SUPFLEMENT DE-ICE SYSTEM
(MODEL 210)

for tears, abrasions, and cleanliness. Boots must be cleaned and damage
repaired prior to flight.

DURING ENGINE RUNUP
The system should be checked through several cycles as follows:

1. De-Icing Switch -- ON and release. Check inflation and deflation
cycle.

2. Pressure Indicator Light -- CHECK ON within four seconds after
the cycle is initiated. The light should remain on for two to three
seconds if the system is operating properly.

3. Boots - CHECK VISUALLY FOR COMPLETE DEFLATION to the
vacuum hold-down condition.

IN FLIGHT
Flight into known or forecast icing conditions is prohibited. If unex-
pected icing conditions are encountered, the following procedure is recom-
mended:
1. Iee Build-up -- MONITOR until approximately 1/2 inch thick on
the leading edges.
2, De-lcing Bwitch -- ON and release, The switch must be actuated
again if additional cycles are required.
NOTE
The de-ice systemn will operate upto & maximum altitude of

14,500 feet; however, at or near this altitude, engine RPM
must be & minimum of 2500 RPM.

AFTER LANDING

1. De-Icing Boois-- CHECK for damage and cleanliness. Removeany
accumulations of il or grease,

SECTION &
PERFORMANCE

There is no change tothe airplane performance when the de-ice system
15 installed.
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PILOT'S OPERATING HANDBQOOK PROPELLER ANTI-ICE
SUPPLEMENT SYSTEM

(MODEL 210)
SUPPLEMENT

PROPELLER ANTI-ICE SYSTEM
(MODEL 210)

SECTION 1
GENERAL

The propeller anti-ice system provides a measure of protection if
unexpected icing conditions are encountered. The systemn is operated by a
rocker-type switch located on the left switch and control panel. When the
switch is placed in the ON position, current flows io an anti-ice timer
which supplies electric powerin cycles every 20 seconds to elementsin the
anti-icing boots located gn the propeller blades. Operation of the anti-ice
system can be checked by monitoring s propeller anti-ice ammeter near
the upper left corner of the instrument panel. The system is protected by a
circuit breaker, labeled PROFP A/ICH, located on the left sidewall circuit
breaker panel.

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when the propelier anti-
ice systemn is inatalled; intentional flight into known icing conditions is
prohibited, regardless of installed ice protection equipment.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency pracedures when the
propeller anti-ice system is installed.
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PROPELLER ANTI-ICE
SYSTEM

(MODEL 210)

Flight into known or forecast icing conditions is prohibited. If unex-
pected icing conditions are encountered, the following procedure is recom-

SECTION 4
NORMAL PROCEDURES

mended:

1.
2.
3.

There is no change to the airplane performance when the propeller

Master Switch -- ON.
Propeller Anti-Ice Switch -- ON,

Propeller Anti-Ice Ammeter -- CHECK in green arc range (14 to 1B

amps).
NOTE

To check the heating elements and anti-ice timer for one
complete cycle, the system must be left on for approxi-
mately 1 minute. Ammeter rerdings must remezin in the
green arc except during momentary change.

NOTE

While using the anti-ice system, monitor the airplane
ammeter to ensure that the elecirical system does not
become overloaded. If the total electrical load is high,
resulting in a discharge indication, limit the use of other
olectrical equipment so that the airplane ammeter main-
tains a slight charge.

CAUTION

If the ammeter indicates unusually high or low amperage
during the 20-second cycle of operation, a malfunction has
occurred and it is imperative that the system be turned off,
Uneven anti-icing may result, causing propeller unbal-
ance and engine roughness.

Propeller Anti-Ice Swiich -- OFF when anti-icing is po longer

required.

SECTION S
PERFORMANCE

anti-ice system is installed,

PILOT'S OPERATING HANDBOOK
SUPPLEMENT



PILOT'S OPERATING HANDBOCK WINDSHIELD
SUPPLEMENT ANTI-ICE SYSTEM

(MODEL 210)
SUPPLEMENT

WINDSHIELD ANTI-ICE SYSTEM
(MODEL 210)

SECTION 1
GENERAL

The windshield anti-ice system assures adequate visibility for a
landing during flight conditions where ice may form on the windshield. A
detachable electrically-heated glass panel, 11.0 inches high by 5.5 inches
wide, mounts to the base of the windshield in front of the pilot. Quick
disconnects are provided to facilitate ease of installation and removal.
When not in use, a padded cover is provided for protection against
scratches, breakage, and wiring damage, and the panel may be stowed in
the seat pocket on the aft side of the pilot’s or copilot's seat back.
Windshield anti-icing is controlled hy a rocker-type switch, laheled W/S
A/ICE, on the left switch and control panel.

The heated glass panal should be installed whenever icing conditions
are a pogsibility on a proposed flight, especially if the freezing level is near
or at the surfacs,

SECTION 2
LIMITATIONS

There is no change to the airplans limitations when the windshield
anti-ice system is installed; intentional flight into known icing conditions

is prohibited regardless of installed ice protection equipment. Prolonged
operation of the syatern without the engine running should be avoided.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when the
windshield anti-ice system is installed.
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WINDSHIELD PILOT'S OPERATING HANDBOOK
ANTI-ICE SYSTEM SUPPLEMENT
(MODEL 210)

SECTION 4
NORMAL PROCEDURES :

The anti-ice system should be checked, priortoengine start, asfollows:

1, Anti-Ice Panel -- INSTALL,

2. Master Switch -- ON.

3. Windshield Anti-Ice Switch -- ON for one minute, /

4. Anti-IcePanel -- CHECK FOR WARMTH (step outsidethe airplane
to feel for warmth in the panel).

5. Windshield Anti-Ice and Master Switches -- OFF.

CAUTION

Inadventent prolonged operation of the heated anti-icing
panel without the engine rinning may cause damage to the
panel and crazing of the windshield.

Flight into known or forecast icing conditions is prohibited, If unex-
pected icing conditions are encountered, the following procedure is recom- (
mended:

1. Windshield Anti-Ice Switch -- ON 5 to 10 minutes in advance of its
need. The anti-ice system may become ineffective if a large
accumulation of ice is allowed to form.

2. Windshield Anti-Ice Switch -- OFF when the possibility oficingno |
longer exists,

SECTION 5
PERFORMANCE

There is no change to the airplane performance when the windshield
anti-ice system is installed,



PILOT'S OPERATING HANDBOOQK CESSNA 300 NAV/COM
SUPPLEMENT {TYPE RT-3854A)

SUPPLEMENT

CESSNA 300 NAV/COM
(720-Channel - Type RT-38B5A)

SECTION 1
GENERAL

The Cessna 300 Nav/Com (Type RT-385A), shown in figure 1, consists
of & panel-mounted receiver-transmitter and a single or dual-pointer
remote course deviation indicator.

The set includes a 720-channel VHF commumications receiver-
transmitter and a 200-channel VHF navigation receiver, both of which may
be operated simulianeously. The communications receiver-transmitter
receives and transmits signals between 118.000 and 135.975 MHz in25-kHz
steps. The navigation receiver receives omni and localizer signals
between 108.00 and 117,95 MHz in 50-kHz steps. The circuils required to
interpret the omni and localizer signals are located in the coursedeviation
indicator. Both the communications and navigation operating frequencies
are digitally displayed by incandescent readouts on the front panel of the
Nav/Com.

A DME receiver-transmitter or a glide slope receiver, or both, may be
interconnected with the Nav/Com set for automatic selection of the
associated DME or glide slope frequency. When a VOR frequency is
selected on the Nav/Com, the associated VORTAC or VOR-DME station
frequency will also be selected automatically; likewise, if a localizer
frequency is selected. the associaled glide slope frequency willbe selected
auntomatically.

The course deviation indicator includes either a single-pointer and
related NAV flag for VOR/LOC indication only, or dual pointers and
related NAV and GS flags for both VOR/LOC and glide slope indications.
Both types of courss deviation indicators incorporate a back-courss lamp
{BC) which lights when optional back course (reversed sense) operationis
selected. Both types may be provided with Automatic Radial Centering
which, depending on how it is selected, will automatically indicate the
bearing TQ or FROM the VOR station,

All controls for the Nav/Com, except the standard omni bearing

selector (OBS) knobor the optional antomatic radial centering (ARC) knob
located on the course deviation indicator, are mounted on thefront panel of
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PILOT'S OPERATING HANDBOOK CESSNA 300 NAV/COM
SUFPLEMENT {TYPE RT-385A)

10,

1L

i2.

13,

14,

L5,

17

NAVIOATION OPERATING FREQUENCY READQUT.

ID-VOX-T SWITCH - With VOR or LOC station selscted, in [D position, station
idemtifier signal is audible; in VOX (Voice) position, identifier signal ia sup-
pressed; in T (Momentary On) position, the VOR navigational aslf-test function is
selacted,

NAVIGATION RECEIVER FRACTIONAL MEGAHERTZ SELECTOR - Selects
Nav frequency in .05-MH2 steps between .00 and .95 MHz; simultaneously selscts
peired glide slope frequency and DME channel.

NAV VOIL CONTHRHOL - Adjusts volume of navigation recaiver audto,

NAVIGATION RECEIVER MEGAHERTZ SELECTOR - Selects NAV frequency
in 1{-MHz steps between 108 apd 117 MHz; simultapeously selects paired glide
slope frequancy and DME channel.

COMMUNICATION RECEIVER-TRANSMITTER FRACTIONAL MEGAHERTZ
BELECTOR - Dapending on position of 5-0 switch, selects COM frequency in .05-
MH?z sleps baiween .000 and 975 MHe, The 5-0 switch identifies the lasl digit as
gither ¥ or 0.

SQUELCH CONTROL - llaed to adjust signal threshold necessary to activale
COM teceiver audlio. Clockwise rotation increases background noise (decreases
squeleh action) counterclockwise rotation decreases background noise.

COMMUNICATION RECEIVER-TRANSMITTER MEGAHERTZ SELECTOR -
Selects COM frequency in 1-MHz steps between 118 and 135 MH=.

COM QFF-VOL CONTROL - Combination on/off switck and volume control;
turns on NAV/C0OM sst and controls volume of communications receiver andio,

BC LAMF - Amber light illuminates when the autopilot or reverse sense option
is installed and the reverse sense switch or antopilot’s back-course function is
engaged; indicates course deviation pointeris reversed on salected receiver when
tuned to a localizer frequency.

COURSBE INDEX - Indicates selacted VOR course.

CQURSE DEVIATION POINTER - Indicates course deviation from selected
omni course or localizer centerline.

GLIDE SLOPE “GS" FLAG - When vigible, red GE flagindicales unraliable glida
slope signal ot improperly operating equipment, Flagdisappears when a reliable
glide slope signal is being received.

GLIDE SLOFE DEVIATION POINTER - Indicates deviation from ILS glide
slopa.

NAV/TO-FROM INDICATOR - Operates only with & VOR or localizer signal.
Red NAV position {Flag) indicates unusable signal. With usable VOR signal,
indicutes whether selected coursa is TQ or FROM station. With usable localizer
signal, shows TQ,

Figure 1. Cessna 300 Nav/Com (Type RT-385A), Operating Controls

and Indicators (Sheet 3 of 3)



CHSSNA 300 NAV/COM PILOT'S OPERATING HANDBOGK

{(TYPE RT-380A) SUPPLEMENT
14, RECTIPROCAL COURSE INDEX - lndicates reciprocal of selected VOR cotlirse.
18 OMNI BEARING SELECTOR {(OBS) - Hotates course card to selecl desired

COUrse.

20, AUTOMATIC RADIAL CENTERING (ARC - PUSH-TO/ PULL-FR)SELECTOR -
In center detent, functions as conventional QBS. Pushed to inner {Momentary On)
position, turns OBS course card to center course deviation pointer witha TO flag,
then returns to conventional OBS selection. Pulled to cuter detent, continuounsly
drives OBS course card 0 indicate bearing from VOR station, keeping course
deviativn pointer centered, with a FROM flag. AIRRC function will not uperate on
localizer frequencies.

21, AUTOMATIC BADIAL CENTLHRING (ARC) LAMID - Amber light iHuininates
when Automatic Radid Ceateringe is in use,

22 COURSE CAND - Indicates selected VOR course under course mndex,

Figure 1. Cessna 300 Nav/Com (Type RT-38534), Operating Conlrols

und Indicators (Sheet 2 of 3)



PILOT'S OPERATING HANDBOOK CESSNA 300 NAV/COM
SUPPLEMENT (TYPE RT-385A)

the receiver-transmitter. In addition, when two or more radios are
installed, aireraft mounted transmitier selector and speaker/phone
switches are provided.

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipment is installed. Howewver, the pilot should be aware that on many
Cessna airplanes equipped with the windshield monnted glide slope
antenna. pilots should avoid use of 2700 + 100 RPM (or 1800+ 100 RPM witha
three bladed propeller} during ILS approaches to avoid oscillations of the
glide slope deviation pointer cansed by propeller interference.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic eguipment is installed, However, if the frequency readouts fail, the
radio will remain operational on the last frequency selected. The fre-
guency conirols should not be moved due to the difficulty of obtaining a
known frequency under this condition.

SECTION 4

NORMAL PROCEDURES
COMMUNICATION RECEIVER-TRANSMITTER OPERATION:

1. COM OFF/VOL Conirol -- TURN ON; adjust to desired audic level.

2, XMTR SEL Switch -- SET to desired 300 Nav/Com {on audio
control panel).

3. SPEAKER/PHONE (or AUTQ} Switch -- SET to desired mode (on
audio control panel).

4. 3-0 Practional MHz Selector Switch -- SELECT desired operating
freguency (does not affect navigation frequencies).

5. COM Freguency Selector Switches -- SELECT desired operating
frequency,

6, 54 Control -- ROTATE counterclockwise to decrease background
naoise as required.



CESSNA 300 NAV/COM PILOT'S OPERATING HANDBCOOK
{TYPE RT-385A) SUPPLEMENT

7. Mike Buiten:
i. To Transmit -- DEPRESS and SPEAK into microphone.

NOTE

Sidetone may be selected by placing the AUTO selector
switch {on audio control panel) in either the SPEAKER or
PHONE position. Adjustment of sidetone may be accomp-
lished by adjusting the sidetone pot located inside the
audio contrel panel.

b. ‘I'no Receive -- RELEASE mike button.

NAVIGATION OPERATION:

1. COM OFF/VOQOL Conirol -- TURN ON.
2. SPEAKER/PHONE (or AUTQ) Switch -- SET to desired mode (on
audio control panel).
3. NAV Freguency Selector Knobs -- SELECT desired operating
frequency.
4. NAV VOL -- ADJUST to desired audio level.
5. TD-VOX-T Switch:
a. To Identify Station -- SET to ID toc hear navigation station
identifier signal.
b. To Filter Out Station IdentifierSignal -- SET to VOX to include
filter in audio circuit,
6. ARC PUSH-TO/PULL-FROM Knob (if Applicable}:
a. To Use As Conventional OBS -- PLACE in cenler detent and
select desired course.
L. To Obtain Bearing TO VOR Station -- FUSH { ARC/PUSH-TG)
knob to inner (momentary on} position,

NOTE
ARC lamp will iluminate amber while the course card is
moving to center with the course devintion pointer. After
alignment has been achieved to reflect bearing to VOR,
automatic radial centering will automatically shut down,
causing the ARC lamp to go out.

c. To Ohtain Continucus Bearing FROM VOR Station -- PULL
(ARC/PULL-FR} knob to ocuter detent.

NOTE

ARC lamp will illuminale amber, ORBS course card wil)



PILOT'S OPERATING HANDBOOK CESSNA 300 NAV/COM
SUFPPLEMENT (TYPE RT-3B5A)

turn to center the course deviation pointer with a FROM
flag to indicate hearing from VOR station.

7. OBS Knob (If Applicable) -- SELECT desired eourse.
VOR SELF-TEST OPERATION;

1. COM OFF/VOL Conirol -- TURN ON.

2. NAV Frequency Selector Switches -- SELECT usable VOR station
signal.

3. 0BS5S Knob -- SET for 0° course at course index; course deviation
pointer centers or deflects telt or right. depending on bearing of
signal; NAV/TO-FROM indicator shows TO or FROM.

4. IDYVOX/T Switch -- PRESS to T and HOLD at T; course deviation
pointer centers and NAV/TO-FROM indicator shows FROM.

5. OBS Knob -- TURN to displace course approximately 10° to either
stde of 0% (while holding ID/ VOX/T toT). Course deviation peinter
deflects full scale in direction corresponding to course displace-
ment, NAV/TO-FROM indicator shows FROM,

6. ID/VOX/T Switch -- RELEASE for normal operation.

NOTE

This test does not [ulfili the requirements of FAR 91.25.

SECTION 5
PERFORMANCE

There is no change to the airplane performance when this avionic
equipmentis installed. However, the installation of an externally mounted
antenna or several related cxternal antennas. will result in a minor
reduction in ¢ruise performance.
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PILOT'S OPERATING HANDBOOK CESSNA 300 NAV/COM
SUPPLEMENT (RT-385A) WITH CESSNA
400 RNAV (RN-4784)

SUPPLEMENT

CESSNA 300 NAV/COM
{Type RT-385A)

WITH

CESSNA 400 AREA

NAVIGATION SYSTEM
(Type RN-478A)

SECTION 1
GENERAL

The Cessna 300 Nav/Com (Type RT-380A) Set with Cessna 400 Area
Navigation (RNAV-Type RN-47BA) consists of & R'T-385A Nav/Com, u B-
476A DME system. a RN-478A Area Navigation Computer and a IN-442AR
Course Deviation Indicator. The RN-478A includes circuits which combine
the VOR navigation informalion with distance information from the R-
476A DME system to provide data for areanavigation. QOperating informa-
tion for the communication set and for VOR/localizer navigation is
presented in this supplement. Operating information for area navigation
und for DME is presented in separate supplements.

The RT-385A Receiver-Transmitter includes a 720-channel VHF com-
munication receiver-transmitter which receives and transmits signals
between 118,000 MHz and 135.975 MHz in 25-kHz steps. It also includes a
200-channel VHF navigation receiver which receives VOR and localizer
signals between 108.00 MHz and 117.95 MHz in 50-kHz steps. The communi-
cation receiver-transmitter and the navigation receiver can he operated
simultaneously.

The VOR or localizer signal from the navigation receiver is applied to
the converter circuils in the EN-478A Area Navigation Computer. The

Lot &






PILOT'S OPERATING HANDBOOK CESSNA 300 NAV/COM
SUPPLEMENT (RT-385A) WITH CES5NA

3.

-1

Hi

I

12

400 RNAY (RN-478A)

NAVIGATION OPCRATING FREQUENCY READOUT.

[D-VOX-T SWITCH - With VOR or LOC statian selected. o [D position. stabion
identilier signal is audible; in center VOX (Volce) position, identifier signal is
suppressed; in T (Momentary On) position. the VOR navigational self-test
function is selectled,

NAVIGATIONAL HECEIVER FARACTIONAL MECAHERTZ FHEQUENCY
SELECTOR - Selecis NAVY frequency in .05 MHz steps belween 00 and 895 Mile
simultancously selects palred glide slope frequencey aid DME channel.

NAV VOLUME CONTROL{VOL) - Adjusts volume of navigation receiver audio.
Clockwise rolation inereases audio level,

NAVIGATION RECEIVER MEGAHERTZ FREQUENCY SELECTOR - Selects
NAV {requency in 1-MHz steps between 108 and 117 MHY; simultancously sclects
paired glide slupe freguency and DME channel,

COMMUNICATION RECEIVER-TRANSMITTER FRACTIONAL MH=z FRE-
QUENCY SELECTUR - Depending on position of the 5-0 Swilcli, selecis COM
frequency in .05 MHz steps between 000 and 875 MHz. The 5-0 switeh idenlifiss the
last diprit as either o or 0.

SQUELCH CONTHRQL - Used to adjust signal threshold necessary to activate
COM receiver sudio. Clockwise rolaetinbn increases backpround noise {decreases
squelch actiony countercluckwise rotation decreases background noise.

COMMUNICATION RECEIVER-TRANSMITTER MHz FHRHEQUENCY
SELECTOR - Selects COM frequency 1o 1 MHz steps belween 118 and 135 MHz

COM QFF-VOL CONTROL - Combination on/off switch and volume control
tirns un NAV/COM Set and RNAV Compoter eircutts: eontrols volume of
comimunicalion receiver audio,

COUREE CARD - Indicates selected VOR course under course index.

BACK CQURSE LAMF (BC) - Amber bight iiluminates when an aulopilut with
reverse sense feature 18 installed and the reverse sense switch or the autopilot’s
bavk-course tunction is engaged and receiver 1s tuned to 4 Incaliser lrequency

indivites course deviatinn pointer is reversad.

AREA NAV LAMP RN - When green light is tlTumnnatled. indicates that TR AV
vperation is seleciard.

OMMI BEARING SELECTOR (0OR3S) - Hotales course vird [12) to selecl des rerl
braring wu or from o VOR station or to w selected BINAY waypoinl

COURSE INDEX - Indicates sciected VOR or BNAY cotirse (bearing).

COURSE DEVIATION POINTER - Iadwwates deviation from selectad VO o
HNAV course ar localicer ceunterline,

I'1igure 1. Cessna 300 Nav/Com Sei, Oparating Controls and Indicarors

{Sheet 2 of 3)



CESSNA 300 NAV/COM PILOT'S OPERATING HHANDBOOK
(RT-380A) WITH CESSNA SUPPLEMENT
400 RNAV (RN-478A)

v OFF/TO-FROMINDICATOR - Operates only with VOHT or localizor signal. ORI
posttion (flag) ndicates unusable sipnel. With usable YOR sipnal, when GFE
position disappears. indicates whether sclected course 15 TO or FROM stutionor
waypoint, With usuble localizer signal, shows TO.

18, RECIPHOCALCOURSE INDEX - Indicates reciprocal ef selected VOR or RNAY
COuTsE.

Figure 1. Cessna 300 Nav/Com Set, Operating Controls and Indicators
(Sheet 3 of 3)



PILOT'S OPERATING HANDBCOK CESENA 300 NAV/COM
SUPPLEMENT (RT-385A) WITH CESSNA
430 RNAV (RN-47BA)

converter processes the received navigation signal to provide omai
bearing or localizer information for display by the course indicator.

CAUTION

If the RN AV set is removed from the airplane or becomes
inoperative, the associated VHF navigation indicator will
be inoperative,

The course indicator inecludes a Course Deviation Indicator (CD1), an
Omni Bearing Selector {OBS) and OFF/TO-FROM Indicator Flags. It also
ineludes an RNAV lamp (RN) which lights when area navigation opera-
tion is selected, and a back-course lamp (BC)} which lights when back-
course operation is selected. The IN-442AR is offered as the standard
Course Deviation Indicator,

All operating controls and indicators for the Cessna 300 Nav/Com are
included on the front panel of the RT-385A Receiver-Transniitter and the
associated Course Deviation Indicator. These controls and indicators are
shown and described in Figure 1. Operating controls for the RN-4784 Area
Navigation Computer, which are used for area navigation, and operating
controls for the associated Type R-476A DME are shown intheappropriate
supplements in this manual.

SECTION 2
LIMITATIONS

There is no change to the airplane iimitations when this avionic
eguipment is installed. However, the pilet should be aware that on many
Cessna airplanes equipped with the windshield mounted glide slope
antenna, pilots should avoid use of 2700 +100 RPM on airplanes equipped
with a two-bladed propetler or 1800+:00 RPM on airplanes equipped with a
three-bladed propeller during ILS appreaches to avoid oscillations of the
glide slope deviation pointer caused by propeller interference.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic equipment is instalied. However, if the frequency readouts fail, the
radic will remain operational on the last frequency selected. The fre-
gquency controls should not be moved due to the difficulty of obtaining a
known frequency under this condition.

m



CESSNA 300 NAV/COM PILOT'S OPERATING HANDBOOK
(RT-385A) WITH CESSNA SUPFPLEMENT
400 RNAV (RN-4784A)

SECTION 4
NORMAL PROCEDURES

COMMUNICATIONS TRANSCEIVER OPERATION:

COM OFF/VOL Control -- TURN ON: adjust to desired audio level.
XMTR SEL Switch -- SET to desired 300 NAV/COM (on audic
control panel),

SPEAKER PHONE {or AUTO} Switch -- SET to desired mede (on
audio control panel).

5-0 Fractional MHz Selector Switch -- SELECT desired operaling
frequency (does net affect navigation frequencies).

COM Freguency Selector Knobs -- SELECT desired operating
frequency.

5Q Control -- ROTATE counterclockwise to decrease background
noise as required.

Mike Button:

a. To Transmit -- DEPRESS and SPEAK into microphone,

NOTE

Sidetone may be selected by placing the AUTO selector
switch (on audio conirol panel) in either the SPEAKER, or
PHONE positicn, Adjustment of sidetone may be accomp-
lished by adjusting the sidetone pot located inside the
dudio control panel.

b. To Receive -- RELEASE mike button,

NAVIGATION RECEIVER OPERATION:

6.

COM QFF/VOL Control -- TURN ON.

SPEAKER/PHONE (or AUTQ) Switch -- SET to desired mode (on

audio contrcl panel).

NAV Frequency Selector Knobs -- SELECT desired operating

frequency.

NAV VOL Control -- ADJUST to desired audio level.

ID-VOX-T Switch:

a. To ldentify Station -- SET to ID} to hear navigation station
identifier (Morse Code) signal.

b. To Filter Qut Station Identifier Signal -- BET to VOX (center}
pesition to include filter in audio circuit,

{BS Knob -- SELECT desired course.

TO SELF TEST VOR NAVIGATION CIRCUITS.

1.
2.

COM OFF/VOL Control -- TURN ON.
NAYV Frequency Selector Switches -- SELECT usable VOR station
signal.



PIiLOT'S OPERATING HANDBOOK CESSNA 300 NAV/COM
SUPPLEMENT (RT-3B5A) WITH CESSNA
400 RNAV (RN-478A)

3. OBS Knob -- SET for 0° course at index; CIDI pointer centers ar
deflects left or right, depending on bearing of signal; OFF/TO-
FROM indicator shows TO or FROM.

4. ID-VOX-TSwitch -- PRESS to T and HOLD at T; CDI pointer should
center and OFP/TO-FROM indicator should show FROM.,

5. OBS Knob-- TURN to displace course approximately 10° to either
side of 0° (while holding ID-VOX-T switch at T); CDI pointer should
deflect full scale in direction corresponding to course displace-
ment. OFF/TO-FROM indicator should still show FROM.

NOTE

This test does not fulfill the requirements of FAR 91.25,

SECTION 5
PERFORMANCE

There is no change to the airplane performance when this avionic
equipment is installed. However, the installation of an externally mounted
antenna or several related external antennas, will result in a minor
reduction in cruise performance,

7/i8 bhlank}



PILOT'S OPERATING HANDBOOK CESSNA 300 ADF¥
SUPPLEMENT {(TYPE R-546E)

SUPPLEMENT

CESSNA 300 ADF
(Type R-546E}

SECTION 1
GENERAL

The Cessna 300 ADF is a4 panel-mounted, digitally tuned automatic
direction finder, U is designed to provide contimuous 1 kHz digital funing
in the frequency range of 200 kHz to 1, 689 kHz and eliminates the need for
mechanical band switching, The system is comprised of a receiver, loop
antenna, bearing indicator and a sense antenna. In addition, when two or
more radios are inslalled, speaker-phone selector switches are provided.
Each control function is described in Figure 1.

The Cossna 300 ADF can be used for position plotting and homing
procedures, and for aural reception of amplitude-modulated (AM) signals.

With the function selector knoh at ADF, the Cessnn 300 ADF provides
4 visual indication, on the Dearinp indicutor, of the bearing to the trans-
mitiing slation relative to the nose of the airplane. This is done by com-
bining signals from the sense antenna with signals from the loup antenna,

Wwith lhe function selector knoly at REC, the Cessna 300 ADF uses unly
the sense antenna and uperales as a convenlional low-Irequency receiver.

The Cessna 300 ADF is designed to receive transmission from the

[ollowing radio facilities: commercial broadceast stations, lew-freguency
range stations, FAA radiv beacons, and ILS compass locators.

l1ofb






PILOT'S OPERATING HANDBOOK CESSNA 300 ADF
SUPPLEMENT {TYPE R-546E)

3. FUNCTION SWITCH:

BFO: Selects operation as communication receiver using
omly sense antenna and activates 1000-Hz tone beat
frequency oscillator to permit coded identifier of
stations transmitting keyed CW signals (Marse
Code) to be heard.

REC: Selects operation as standard communication re-
ceiver using only sense antenna.

ADF: Set operales as automatic direction finder using luop
and sensc antennas.

TEST: Moumentary-on posilion used during ADF operation
to test bearing reliability. When held in TEST
position, slews indicator pointer clockwise; when
released, if bearing is reliable, pointer returns
fo original bearing position,

4. INDEX (ROTATABLE CARD} - Indicates relative, magnetic, or
true heading of aircraflt, as selected by HD{: control.

5. POINTER - Indicates station bearing in deprees of azimuth,
relative to the nose of the aireraft. When heading control is
adjusted, indicates relative, magnetic, or true bearing of
radic sirnal.

6. HEADING CONTROL (HDGY - Rotates card to set in relative,
magnelic, or truc bearing information.

Figure 1. Cessna 300 ADF Operating Controls and Indictlurs (Sheet 2 of 2)



CESSNA 30 ADF PILOT'S GPERATING HANDBOOK
(TYPE R-G846E) SUPPLEMENT

SECTION 2
LIMITATIONS

There is no chunge to the airpline Hmitations when this avionic
equipment i5 installed.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
aviunic equiprment is installed.

SECTION 4
NORMAL PROCEDURES
TO OPERATE AS A COMMUNICATIONS RECEIVER ONLY:

{1}y OFF/VOL Control -- ON,

{2} Function Selector Knob -- REC.

{3} Freqguency Selector Knubs -- SELECT aperating {requency,
(4} ADF SPEAKER/PHONE Switch -- SELECT speaker or phune
pusition as desired.

{5) VOL Control -- ADJUST to desired listening level.

TO OPERATE AS AN AUTOMATIC DIRECTION FINDER:

(1) OFF/VOL Control -~ ON.

{2} Frequency Selector Knubs -- SELECT operating {requency.

(3) ADF SPEAKER/PHONE Switch -- SELECT speaker or phone
position,

(4} Function Selector Knob -- ADT position and note relative bearing
on indicator,

{5} VOL Control -- ADJUST to desired listening level.

TO TEST RELIABILITY OF AUTOMATIC DIRECTION FINDER:

{1) Function Sclector Knob -- ADF position and note relative bearing
on indicator.

{Z) Function Sclecior Knob ~- TEST position and observe that pointer
muves away from relative bearing at least 10 to 20 degrees.

{3) Funclion Selector Knob -- ADF position and observe that pointer
returns to same relative bearing as in siep (1),



PILOT'S OPERATING HANDBOOK CESSNA 300 ADF
SUPPLEMENT (TYPE R-548E)

TO OPERATE BFO:

(1) OFF/VOL Control -- ON.

{2} TFunction Selector Knob -~ BFO.

(3) Frequency Selector Knobs -- SELECT aoperating frequency,
(4) ADF SPEAKER/PHONE Switch ~- SELECT speaker or phone
pesition,

(5) VOL Control -- ADJUST to desired listening level.

NOTE

A 1000-Hz tone is heard in the audio output when a2 CW
signal (Morse Code) is luned in properiy.

SECTION 5
PERFORMANCE
There is no change to the airplane performance when this avionie
equipment is installed. However, the installation of an exfernally mount-

ed antenna or several related cxternal antennas, will result in a minor
reduction in cruise performance.

5/(6 blank)



PILOT'S OPERATING HAKND BOOK CESSNA 300 TRANSPONDER
SUPPLEMENT AND ENCODING ALTIMETER

SUPPLEMENT

CESSNA 300 TRANSPONDER
(Type RT-359A)
AND
OPTIONAL ENCODING ALTIMETER

{Type EA-401A)

SECTION 1
GENERAL

The Cessna 300 Transponder (Type RT-3584), shown in Figure 1, is
the uirborne cumpnenent of an Air Trallie Control Radar Beacon Sysfem
{ATCRDBS), The fransponder enables the ATC ground countroller to “see!
and identify the aircrall, while in flight, on the contrnl venler's radar-
scope maore readily.

The Cessna 300 Trunsponder consists of a panel-mounted unil and an
externallv-mounied anlenna. The transponder receives interrugating pulse
signals on 1030 MHz and lransmits coded pulse-train reply sitnals on 1090
MHz. [t is capable of replying to Mode A {aircralt identification) and
Mode C (altitude reporting} interrogations on a gelective reply basis on uny
uf 4,006 information cude gelections.  When an optional panel-mounted
EA-401A Encoding Altimeter {nol part of a standard 300 Transponder sys-
tem) is included in the avionic configuration, the transponder can provide
altitude reporting in 100-foot increments between -1000 and +35, 000 feet,

All Cessna 300 Transponder operating controls, with the exception of
the gptional altitude encoder’s altimeter setting knob, are located on the
front panel of the unit. The altimeter setting knob is localed on the encoding
altimeter. Functions of the operating contrels are described in Figure 1.
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PILOT'S OPERATING HANDBOOK CESSNA 300 TRANSPONDER
SUPPLEMENT AND ENCODING ALTIMETER

10,

11.

12.

13,

IDENT {{D) SWITCH - When depressed, selects special puise
identifier to be transmitted with transponder reply to

effect immediate identification of aircraft on ground con-
troller's display. (Reply Lamp will glow steadily during
duration of IDENT pulse transmission. )

DIMMER (DIM) CONTROL - Allows pilot to control brilliance of
reply lamp,

SELF-TEST (TST) SWITCH -- When depressed, causes trans-
ponder o generate a self-interrogating signal to provide a check
of transponder operation. (Reply Lamp will glow steadily to
verify self lest operuiion,

REPLY-CODE SELECTOR KNOBS (4) - Select assigned
Maode A reply code.

REPLY-CODE INDICATORS (4} - Display selected Mode A
reply code.

1000-FOOT DRUM TYPE INDICATOR - Provides digital alli-
fude readout in 1000-{oot iucrements between -1000 feet and

+35, 000 feet. When altitude is below 10, 000 feet, a diagonally
striped flag appears in the 10, 000 foot window.

OFF INDICATCR WARNING FLAG - Flag appears across alfi-
tude readout when power is removed from the altimeter to indi-
cale that readout is not reliable,

100-FOOT DRUM TYPE INDICATOR - Provides digitat aiti-
lude readuut in 100«Inot incremenls belween O feet and 1000 leet.

20-FQOT INDICATOR NEEDLE - Indicates altitude in 20-font
increments between 0 feef and 1000 lect.

ALTIMETER SETTING S3CALE - DRUM TYPE - Indicates se-
lected altimeter setting in the range of 27.9 to 31,0 inches of
mercury on the standard aitimeter or 950 to 1050 millibars
on the optional altimeter,

ALTIMETER SETTING KENOB - Dials in desired altimeter
setting in the range of 27.9 to 31.0 inches of mercury on the
standard altimeter or 950 to 1050 millilbars on the optional
altimefer.

Figure 1. Cessna 300 Transponder and Encoding Altimeter {Sheet 2 of 2)
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PILOT'S OPERATING HANDBOOK
AND ENCODING ALTIMETER

SUPP LEMENT

SECTION 2
LIMITATIONS

There is nu change to the airplane limitations when this avionic equip-
ment is installed.

SECTION 3

EMERGENCY PROCEDURES
TO TRANSMIT AN EMERGENCY SIGNAL:

{1} Funetion Switch -- ON.
{2} Reply-Code Sclector Knobs -- SELECT 7700 nperating code,

{3} ID Swileh -- DEPRESS then RELEASE to ellect immediate identi-
lieation of aireralt om ground conlvoller's display.

TC TRANSMIT A SIGNAL REPRESENTING LOSS OF ALL
COMMUNICATIONS (WHEN IN A CONTROLIL.ED ENVIRONMENT:
(1Y Function Swilch -- ON.

{2y Reply-Code Selector Knobs -- SELECT 7700 operating code
(or 1 minute; then SELECT 7600 operating code fur 15 minules and
then REPEAT this procedure al same inlervals for remainder of
fliwht.

{3 ID Swilch -- DEPRESS then RELEASE at intervals tn effect
immediale identification of aircralt on ground controlier’s display.

SECTION 4
NORMAL PROCEDURES
BEFORE TAKEOFF:

{1} Function Switeh -- SBY,

TO TRANSMIT MODE A (AIRCRAFYT IDENTIFICATION) CODES [N
FLIGHT:

1} Reply-Code Selector Knobs -- SELLECT assicned caode,



PILOT'S OPERATING HANDBOOK CLESSNA 300 TRANSPOKRDER
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{2y Function Switch -- ON.
{3} DIM Conlrol -- ADJUST light brilliasce of reply lamp.

NOTE

During normal operalbion with function switch in ON posi-
tion, reply lamp flashes indicating Lrunspunder replies
to inlerrogalions.

{4) 1D Button -- DEPRESS momentarily when inslructed Ly ground
cuntroller to "squawk IDENT" (reply lamp will glow steadily, in-
dicating IDENT operation).

TO TRANSMIT MODE C (ALTITUDE REPORTING} CODES IN FLIGHT:

{1} Off indicator Warning Flay -- VERIFY that Flar is out of view on
encoding allimeter.

(2) Allitude Encoder Altimeter Setting Knob -~ SET IN assigned
lucal altimeter setling,

{3} Reply-Code Selecior Knobs -- SELECT assiened code,

{4} Function Switch -- ALT.

NOTE

When directed by ground controller to “stop altitude
squawk'’, turn Function Switch lo ON for Mnde A
operation only.

NOTE

Pressure altilude is transmilted by the (ransponder
fur altitude squawk and conversion i indicaled alti-
tude is done in ATC computers. Altitude squawked
will only arree with indicated allitude when the lucal
altimeter getling in use by the pround controller is
set in the encoding altimeter.

{5) DIM Control -- ADJUST light brilliance of reply lamp.

TO SELF-TEST TRANSPONDER OPERATION:

f1) Function Switeh -- SBY and wail 30 seconds [or equipnment Lo
warm-up.
{2} Function Switeh -- ON or ALT.

o



CESSNA 300 TRANSPONDER PILOT'S OPERATING HANDBCOOK
AND ENCODING ALTIMETER SUPPLEMENT

(33 TST Bulton -- DEPRESS and HOLD (reply lamp should light wilh
full Lrillianee regardless of DIM control sefting).
{4y TST Butlrn -- Release [ar normal operation.

SECTION 5
PERFORMANCE

Therc 15 no change to the airplane performance when this avionic
equipment is installed. However, the installation of an externally mount-
ed antenna or several related external antennas, will result in a minor
reduction in cruise performance,



PILOT'S OPERATING HANDBOOK CESSNA 300 TRANSPONDER
SUPPLEMENT AND ALTITUDE ENCODER (BLIND)

SUPPLEMENT

CESSNA 300 TRANSPONDER
(Type RT-359A}
AND
OPTIONAL ALTITUDE ENCODER (BLIND)

SECTION 1
GENERAL

The Cessna 300 Transponder (Type RT-359A), shown in Figure 1, is
the airborne component of an Air Traffic Conircl Radar Beacon System
(ATCRBS). The transponder enables the ATC ground controiler tuv "see"
and identify the aircraft, while in flight, on the control center's radarscope
more readily.

The Cessna 300 Transponder system consists of a panel-mounted unit
and an externally-mounted antenna. The transponder receives interroga-
tion pulse signals on 1030 MHz and transmits pulse-{rain reply signals cn
1090 MHz. The transponder is capable of replying to Made A (aircraft
identification) and also Mode C {altilude reporting) when coupled to an op-
tional altitude encoder system. The transponder is capable of replying on
both modes of interrogation cn a selerctive reply basis on any of 4, 09§ in-
formation ccde selections. The optional altitude encoder syslem (not part
of a standard 300 Transpander system) required for Mode C (altitude re-
porting) operation consists of a completely independent remote-mounted
digitizer that is connected to the static system and supplies encoded al-
titude information to the transponder, When the allitude encoder system
is coupled to the 300 Transponder system, altitude reporting capabilities
are available in 100-foot increments between -1000 and +20, 000 [eet.

All Cessna 300 Transponder operating conirels are located on {he front

panel of the unit, Functions of the operating contreols a re described in
Figure 1,
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PILOT'S OPERATING HANDBOOK CESSNA 300 TRANSPONDER
SUPPLEMENT AND ALTITUDE ENCODER {BLIND)

3. IDENT (ID) SWITCH - When depressed, selects special pulse
identifier to be transmitted with transponder reply to effect
immediate identification of aircralt on pround controller's dis-
play. (Reply lamp will glow steadily during curation of IDENT
pulse transmigsion.)

4. DIMMER (DIM) CONTROL - Allows pilot to control brilliance of
reply lamp.

5. SELF-TEST (TST) SWITCH - When depressed, causes trans-
ponder o generate a self-interrogating signal to provide a check
of transponder operation. {Reply lamp will glow steadily to
verify sell-test operation.)

6. REPLY-CODE SELECTORKNOBS {4) - Selcct assigned Mode A
reply code,

7. REPLY-CODE INDICATORS (4) - Display selected Mode A
reply code,

8. REMOTE-MOUNTED DIGITIZER - Provides an dllitude reporting
code range of -1000 feet up to lthe airplane's maximum service
ceiling.

Figure 1. Cessna 300 Transponder and Altitude Encoder (Blind)
{Sheet 2 of 2)
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SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic equip-
ment is installed. However. a placard labeled "TALTITUDE ENCODER
EQUIPPED™ must be installed near the altimeter.

SECTION 3
EMERGENCY PROCEDURES
TO TRANSMIT AN EMERGENCY SiGNAL:
{1} Function Switch -- ON.
{2) Reply-Code Selector Knobs -- SELECT 7700 uperating code.

{3) ID Switch -- DEPRESS then RELEASE to effect immediate identi-
fication of aireraft on pround controller's display.

TO TRANSMIT A SIGNAL REPRESENTING LOSS OF ALL
COMMUNICATIONS {(WHEN IN A CONTROLLED ENVIRONMENT):
{1} Function Switch -- ON,
{2) Reply-Cade Selector Knobs -- SELECT 7700 operating code for
1 minute; then SELECT 7600 operating code for 15 minutes and then
REPEAT this procedure at same inlervals for remainder of flight.

(3) ID Switch -- DEPRESS then RELEASE at intervals to effect
immediate identification of aircraft on ground controller's display,

SECTION 4
NORMAL PROCEDURES
BEFORE TAKEOFF:
(1) Function Switch -- SBY.
TO TRANSMIT MODE A (ATRCRAFT IDENTIFICATION) CODES IN FLIGHT:

{1) Reply-Code Selector Knobs -- SELECT 2ssigned code.
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(2) Function Switch -~ ON,
(3) DIM Contrul -- ADJUST light brilliance of reply lamp,

NOTE

During normal operation with function switch in ON posi-
tion, reply lamp flashes indicating transponder replies
to interrogations.

(4} 1D Button -- DEPRESS momeniarily when instructed by ground
controller to “squawk IDENT" (reply lamp will glow steadily, in-
dicating IDENT operation).

TO TRANSMIT MODE C{ALTITUDE REPORTING) CODES IN FLIGHT:

{1} Reply~Code Selector Knobs -- SELECT assigned code.
{2) Function Switch =~ ALT.

NOTE

When directed by graand controller to V'stop allitude
squawk', turn Function Switch to ON for Mode A
operalion only.

NOTE

Pressure altitude is transmitted by the transponder
for altitude squawlk and conversion to indicated alli-
tude is dnne in ATC computers. Altitude sguawked
will unly agree wilh indicated altitude when the local
altimeter selling in use by the pround contraoller is
sel in the aircrafl altimeter,

(3} DIM Control -- ADJUST light brilliance of reply lamp.

TO SELF-TEST TRANSPONDER OPERATION:

(1) Function Switch -- SBY and wait 30 seconds for equipment to
warni-up,

{2) TFunecilion Switeh -- ON or ALT,

(3) TST Buiton -- DEPRESS (reply lamip should light brightly
regardless of DIM contrnl setting).

{4) TST Button -~ Release for normal operation.
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AND ALTITUDE ENCODER (BLIND) SUPPLEMENT
SECTION 5
PERFORMANCE

There is no chanpge to the airplane performance when this avionic
equipment is installed. However, the installation of an externally mounted
antenna or several relaled exlernal antennas, will result in a minor re=
duction in cruise performance.



PILOT'S OPERATING HANDBQOK HF TRANSCEIVER
SUPPLEMENT {TYFE PT10-A)

SUPPLEMENT

HF TRANSCEIVER
(TYPE PT10-A)

SECTION 1
GENERAL

The PT10-A HF Transceiver, shown in Figure 1, is a 10-channel AM
transmitter-receiver which operates in the frequency range of 2.0 to 18.0
Megahertz. The transceiver is automatically tuned to the operating
frequency by a Channel Selector. The operating controls for the unit are
mounted on the front panel of the transceiver. The system consists of a
transceiver, antenna load box, fixed wire antenna and associated wiring,

The Channel Selector Knoh determines the operating frequency of the
transmitier and receiver. The frequencies of operation are shown on the
frequency chari adjacent to the channel selector,

The VOLUME control incorporates the power switch for the trans-
ceiver. Clockwise rotation of the volume control turns the set on and
increases the volume of audio.

The meter on the face of the transceiver indicates transmitter output.

The system utilizes the airplane microphone, headphone and speaker.

When two or more radios are instalied, a transmittier selector switch and a
speaker-phone switch are provided.

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipment is installed.
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PILOT'S QPERATING HANDBOQOK HF TRANSCEIVER
SUPPLEMENT (TYPE PT10-A)

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic equipment is installed.

SECTION 4

NORMAL PROCEDURES
COMMUNICATIONS TRANSCEIVER OPERATION:

1. XMTR SEL Switch -- SELECT transceiver (on audio control
panel).

2. SPEAKER/PHONE (or AUTQ) Switch -- SELECT desired mode
(on audio control panel).

3. VOLUME Control -- ON (allow equipment to warm up and adjust

audio to comfortable listening level),

Frequency Chart -- SELECT desired operating frequency.

Channel Selector -- DIAL in frequency selected in step 4.

SENSITIVITY Control -- ROTATE clockwise to maximum posi-

tion.

o s

NOTE

If receiver becomes overloaded by very sirong signals,
back off SENSITIVITY control until background noise is
barely audible.

NOTE
The antenna tuning meter indicates the energy flowing
from the airplamne’s transmitter into the antenna. The
optimum power transfer is indicated by the maximum
meter reading.

7. Mike Button:
a. To Transmit -- DEPRESS and SPEAK into microphone.

NOTE

Sidetone may be selected by placing the AUTO selector
switch in either the SPEAKER or PHONE positions.

b. To Receive -- RELEASE mike button,



HF TRANSCEIVER PILOT'S OPERATING HANDBQOK
(TYPE PT10-A) SUPPLEMENT

SECTION 5
PERFORMANCE

There is no change to the airplane perfermance when this avionic
equipment is installed. However, the installation of an externally mounted
antenna or several related external antennas, will result in a minor
reduction in cruise performance.
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SUPPLEMENT

SSB HF TRANSCEIVER
(TYPE ASB-125)

SECTION 1
GENERAL

The ASB-125 HF transceiver is an nirborne. 10-channel, single side-
band {8SB) radiec with a compeatible amplitude modulated (AM)
tfransmitting-receiving system for long range voice communications in
the 2 to 18 MHz frequency range. The sygtem consists of a panel mounted
receiver/exciter, a remote mounied power amplifier/power supply, an
antenna coupler and an externally mounted, fixed wire, medinm/high
frequency antenna.

A channel selector knob determines the operating frequency of the
transceiver which has predetermined crystals installed to provide the
desired operating frequencies. A mode selector control is provided to
supply the type of emission required for the channel, either sideband, AM
or telephone for public correspondence. An audio knob, clarifier knob and
squelch kmob are provided to assist in audio operation during receive. In
addition to the aforementioned controls, which are all located on the
receiver/exciter, a meter is incorporated to provide antenna loading
readouts,

The system utilizes the airplane microphone, headphone and speaker.

When two or more radios are installed, a transmitter selector switch and a
speaker-phone swiich are provided.
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PILOT'S OPERATING HANDBOOK SSB HF TRANSCEIVER
SUFPLEMENT (TYPE ASB-125)

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipment is installed. However, the pilot should be aware of the two
following radio limitations:

1.

For sideband operation in the United States, Canada and various
other countries, only the upper sideband may be used. Use of lower
sideband is prohibited.

Only AM transmissions are permitted on frequencies 2003 kHz,
2182 kHz and 2838 kHz. The selection of these channels will
automatically select the AM mode of transmission.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic equipment is installed.

SECTION 4
NORMAL PROCEDURES

COMMUNICATIONS TRANSCEIVER OPERATION.

1.

2,

R

XMTR SEL Switch -- SELECT transceiver {(on audio control
panel).

SPEAKER/PHONE (or AUTQO) Switch -- SELECT desired mode
{on audio control panel).

ON-AUDIO Control -- ON (allow equipment to warm up for &
minutes for sidehand or one minute for AM operation and adjust
audio to comfortable listening level}.

Channel Selecior Conirol -- SELECT desired frequency.

Mode Selector Control -- SELECT operating mode,

Squelch Control -- ADJUST the audio gain counterclochwise for
normal noise output, then slowly adjust clockwise until the
receiver is silent.

Clarifier Control -- ADJUST when upper single sidehand RF
signal is heing received for maximum clarity.



S58B HF TRANSCEIVER PILOT'S OPERATING HANDBOOK
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8. Mike Button:
a. To Transmit -- DEPRESS and SPEAK into microphone.
NOTE

Sidetone may be selected by placing the AUTO selector
switch in either the SPEAKER or PHONE positions.

b. To Receive -- RELEASE mike button.
NOTE

Voice communications are not available in the LSB mode.
NOTE

Lower sideband (LSB) mode is not legal in the U.5.,
Canada, and most other countries.

SECTION b
PERFORMANCE

There is no change to the airplane performance when this avionic
equipment is installed, However, the installation of an externally mounied
antenna or several related external antennas, will result in a minor
reduction in cruise performance.



PILOT'S OPERATING HANDBOQOK CESSNA 400 NAV/COM
SUPPLEMENT (TYPE RT-485A)

SUPPLEMENT

CESSNA 400 NAV/COM
(720-Channel - Type RT-485A)

SECTION 1
GENERAL

The Cessna 400 Nav/Com (Type RT-485A). shown in Figure 1.consists
of & panel-mounted receiver-transmiiter and a single or dual-pointer
remote 300 or 400 Series course deviation indicator.

The set includes a 780-channel VHF communications receiver-
transmitter and a 200-channel VHF navigation receiver, both of which may
be operated simultaneously. The communications receiver-transmitter
receives and transmits signals between 118.000 und 135,975 MHz in 25-kHz
sleps. The navigation receiver receives onini and localizer signals
between 108.00 and 117.95 MHz in 50 kHz steps. The circuits required to
interpret the omni and localizer signdls are located in the course deviation
indicalor. Microprocessor frequency managenient provides storage for &
preset NAV and 3 preset COM frequencies in MEMORY. A “keep-alive”
voltage prevents loss of the preset fregquencies when the Nav/Com is
turncd off. Both the communicaiions and navigation operating frequen-
cies are digitally displayed by incandescent readouts on the front panel of
the Nav/Com.

A DME receiver-transmitter or a glide slope receiver. or both, may he
interconnected with the Nav/Com set for automatic selection of the
ussaciated DME or glide slope frequency. When a VOR frequency is
selected on the Nav/Com, the associated VORTAC or VOR-DME stalion
frequency will also be selected aulomatically: likewise, if a localizer
frequency is selected, the associuted glide slope frequency will be selecied
automatically.

' 400 Naw/ Com nray be insiabhed willh either 2300 or G0 Serros conbrse

desiatient andicators, The 400 Series Noav/Com indicators incorporate
Auntormatie gl Centering and o Course Datuin syoeliro s stivdioed
teatures, The 300 SBeries course deviation mdicators do ot ieorporate i

Course Datumn synehro bat are olfered with, or withoo!, Aulomatie Radal
Cemlering.

NOTH
The Course Datwen synehro meorporaled in o0 Sores
conrse deviation indicalors 15 only operational when

Iievision | 1ot
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coupled to o slaved direclional gyro syslem wineh is
voupled to a H00A or 400B Autopilot or Integrated Flight
Control System.

Both the 300 and 400 Series course deviationindicators include eithera
singlec-pointer and related NAV flag for VOR/LOC indicationonly, crdual
pointers and related NAV and GS flags for bolth VOR/LOC and plide slope
indications. Both types of indicalors ineorporate a back-course lamp (BCj
which lights when back course (reversed sense} operation is selected.
Indicators with Automatic Radial Centering will. when selected, automati-
cally indicate the bearing 'TO or FROM the VOR statlion.

The Cessna 400 Nav/Com incorporates g variable thresheld automatic
squelch, With this squelch system, you set the threshold level for
autlomatic operation - the further clockwise the lower the threshold - or the
mare sensitive the set. When the signal is above this level, it is heard even
if the noise is very close to the signal, Below this level, the squelch is fully
automatic $0 when the background noise is very low, very weak signals
{that ure above the noise) are let through. For normal operation of the
squelch cirenit. just turn the sqguelceh clockwise until noise is heard - then
back off siightly until it is quiet, and you willhave automatic squelch with
the lowest practical threshold. This adjustment should be recheched
periodically during each iflight o ussure optimum reception.

All conirols for the Nav/Com. excepl the omni hearing selector {OBS}
knob or aulomatic radial centering (ARC) knob, which is lorated on the
vourse deviation indicator, are mounted on the front panel of the receiver-

It.ra.nsmitter. The audio control panel used in conjunction with this radio is
shown and described in Section 7 of this handbook.

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
cquipment is installed.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avivnic equipment is installed. However. if the frequency readouts tuil, the
freguency controls should not be moved due to the difficulty of obtuining &
known frequency under this condition. The radio will remain operationul
onthe lastfrequency selected, and the preset frequencies in MEMORY may
be selected by pressing the appropriate MEMORY pushbution.

2 Revision 1






CESSNA 400 NAV/COM PTLOT'S OPERATING HANDBOOXK
(ITYPE RT-480A) SUPPLEMENT

CUMMEMORY 1, 2& 3 PUSHBUTTONS - When o COM MEMORY pushuullen is
pressed. the preset selected frequency will appearin the COM reguency window
for use as the sclected operating frequency. Bach pushbullon witl itluminate
wiite when pressed and the hight will g0 out on the previouslty selected pusnbut-
ton. Three preset frequencies may be stored in MEMORY and selected as desired,
by mercly pressing the appropriate COM MEMORY pushbutton 1o recull the
desired operating frequency, If electrical power Lo the sel's “Keep-ahive circoit
his not been interrupted, upon turn-on, the set will automaticaly coeall the last
COM MEMORY fregquency selected by the MEMORY pusthbutton. If elecvtrical
puwer is removed from the get's "Heep-alive” cirguit {such as radio remuvul ur
hatlery replacement) for more than 13 seconds, upon turn-on, the COM MEMORY
cireuails wikl have to be reset and COM 1 MEMORY will avtomatically be selecioed
with the lowest operating Irequency (118.000 Milz) selected,

COMMUNICATION OPERATING FREQUENCY READOUT - Indicates COM
trequency 1o use, Third decimal place not shown,

CYCLE BUTTONICY - Selects lastilluminated decimal place on COM freguency
inuse. iflastdevinmial placeis 2or?, pressing © pushbullun changes number to 5 or
), respectively. If last decimu] place is 3 ur . pressing C pushbulton chunges
number to 7 or 2, respectively. When the last illumninated digit on the setis2 o017,
the third digit an Lhe set {(not shawn) will always be 5. When the lazt illominagted
digil on lhe set is 0 or 5. the third digit on the set{pot shown}will alwuys be D Also
pruvides test function by holding C pushbutlon pressed for more than 1.7 geconds.
This lights each COM and NAYV MEMORY pushbutton 1n turn, and displays the
corresponding presel frequenay in MEMORY.

NAVIGATION OPERATING FREQUENCY READOUT - Incicates WAV fre-
gquency in use.

NAV MEMORY 1.2 & 3PUSHBUTTONS - Whena NAV MEMGRY pushbution s
pressed, the proset selected fregquency will appear in the NAV frequency window
for use as the selected operating frequency. Each pushibutton wil! tllunnnete
white when pressed and the light will go out on the previously selected pushhut-
tun, Three presetfrequencles may be stored in MEMORY and selecied a5 desired.
by merely pressing the appropriate NAYV MERMORY pushbuaiton Ly vecall the
desired operating lrequeacy. If elecirical power to the set s “leeep-alive” owreuil
has not been interrupled, upon lurn-en, the set will automatically vecall Lthe last
NAY MEMODRY frequency selected by the MEMORY pushbuttun. If alectirical
power i removed lrom the set's “heep-alive” circuit {such us radin removal or
ballery replacement) fnr mare than 13 seconds, upon turn-on, e NAYV MEMORY
cirenits will have to be teset and NAY | MEMORY will automatically be selected
wilh the fowesl operating frequency (108000 MHz) selected.

IL-VOX-T BWITCH - 1o i positwn, station dentifier signal 15 audible: in VOX
1Vince) position, identifier signal 15 suppressed: in T tMomentary On) posihon,
the self-test function is selected. wnd the AP/CPLD annuncialor illimiinutes
amber und the XMIT annunciator iluminales green.

NAVIGATION RECEIVER FREQUENCY SELECTOINRS - Outer knob changes
MNAY frequency in L-MIlz steps between WA and 117 MHz: inner knob cliwnges
NAV frequency in 05-M1z steps belweon 00 and 55 Mz stmultaneously selects
puaired glide slope {requeency wnd UDME chanoel.

Figure 1. Cessna 400 Nav/Com (Type RT-485A). Cperating Controls and

[ndicators (Sheet 2 of 4)
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14,

14,

14,

21,

AUTOPILOT COUPLED ANNUNCIATOR {AP/CPLD) - Hluminales amber
when a 4008 or 400B IFCES autopilot is coupled to NAV VOR/LOC canverter
nutput {nen-operational with 2004, 300A. 300, 400A and 400A IFCS autopilots)

NAV VOLUME CONTROL(VOL) - Adjusts volumeninavigation receiveraudio

S@RUELCH CONTROL - Usad to adjust signal threshold necessary to activate
COM receiver audio. Clockwise rotation increases background noise {decreases
squelch action); counterclockwise rotation decreases background noise.

TRANSMIT ANNUNCIATOR (XMIT) - [lluminates gresn when transmiiter
ocitpul is normal while mike is keyed.

COMMUNICATION RECEIVER FREQUENCY SELECTORS - Cuter knob
changes COM frequency in 1-MHz steps between 118 and 135 Mz, inner konob
changes COM frequency in .05 MHz steps between .025 und 875 MHz or belween
000 and 850 MHz depending on selection of C button,

COM OFPF-VOLUME CONTROL (OFF-VOL) - Combination ON/OFF switch and
volume control; turns on Nav/Com set and controls vaolume of COM receiver
audit,

BACK-COURSE LAMP (BC} - Amber hight itlluntinates when a aulopilot with
reverso sense feature is installed and the reverse sense switch oraulopilol'sback-
course function is engaged and receiver is tuned to a localizer frequency
indicates course deviation pointer is reversed.

COURSE INDEX - Indicates selected VOR COURSE,

COURSE DEVIATION POINTEHR - lodicates course deviation from sclected
pimni course or loealizer centerling.

GLIDE SLOPE"GS' FLAG - When visible, red GE flag indicates unretishleghde
slope s1gnzl orimproperiy operating aquipment. Flag disappears when a relable
zlide slope sipnul is being received.

GLIDE SLOPE DEVIATION POINTEH - Inodicales deviution trom LS rlide
sinpe.

NAV/TO-FROM INDICATOR - Operates only wilh a VOH or localizer signal.
Hed WAV position (Flag) indicates unusable signal, With usable VOR signal
inflicates whether selected VOR course is TO or FHOM station. With asable
loealiver signal, shows TO.

HECIPROCAL COURSE INDEX - Indwrates reciproeil of selected VOR cooyse

AUTOMATIC RADIAL CENTERING ( ARC) PUSILTO/PULL-FR SELECTOR -
In center delent, (unctions as conventicnal OHS, Pushed Lo inpnee s Maneniary U
pesition, rotates OBS course card to center course deviabion pomler with i T
flag. then returns to conventional QRS selection. Pulled to outer detent, conting-
ously drives (JBS course card to indicate beociag Tront VORI stalion, Keepingg

Figure 1. Cessna 400 Nav/Com (Type RT-485A), Operuting Controls and

Indicators (Sheet 3 of 4)
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course deviation pointer centered, with a FHROWM flag. ARC function will not
uperate on loculizer frequencies.

NOTE
Engaging either Automatic Radial Centering (AHC) functions will

alier the airplane’s course anytime the autopilot 1s enguged and
voupled to any frequency other than a localizer frequency.

22, AUTOMATIC RADIAL CENTERING (ARC) LAMP - Amber light illuminates
when Automatic Radial Centering is in use.

23 COURSLE CARD - Indicales selected VOH course under vourse index.

24, OMNI REARING SELECTOR (OBS) - Routales course card io select desired
course,

25, TOVFHOM INDICATOR (TO/FH) - Operates only with ausable VORar loculizer
signal. When white flag is 10 view. indicates whether selected course is TOQ or
FROM station. With usable localizer signal. shows TO.

26, NAV INDICATOR FLAG - When in view, red NAY position (Flag) indicates the
selected VOR or lucalizer signal is unusable.

Figure 1. Cessna 400 Nav/Com (Type RT-4B5A), Operating Controls and
Indicators (Sheet 4 of 4)



PILOT'S OPERATING HANDBQOK CESSNA 400 NAV/COM
SUPPLEMENT (TYPE RT-482A)

SECTION 4
NORMAL PROCEDURES

PRESETTING NAV/COM FREQUENCIES IN MEMORY:

COM OFF/VOIL CONTROL -- TURN ON: adjust 1o desirecd aucio
level.

MEMORY 1 Pushbuiton -- PRESS desired NAV or COM pushbui-
ton 1 momentarily to alert the memory bank of a fortheoming
frecqquency to be slored.

FREQUENCY SELECTORS -- MANUALLY ROTATE vorrespond-
ing NAV or COM fregquency selectors (press C pushbutlon s
requiived to select the desired third fractional COM digit) until the
desired frequency is shown in the operating requency readout
window. The frequency displayed will be auntomatically trans-
ferred into MEMORY 1

NOTE

0 nol press the C pushhutton more than about & secunds
while selecting fractional frequencies or you witl activale
the MEMORY test function.

MEMORY 2 and 3 Pushbuttons -- REPEAT STEPS 2 und 3 using
nextdesired NAV or COM MEMORY to be stored. Up ta 3 NAV ind
3 COM frequencies may be stored for automalic recall frequency
selection.

NOTE

The operating fregqueney set in the selected MEMORY
position will automatically be changed in the MEMORY
bank any time the aperating freguency is msanually
changed.

COMMUNICATION RECEIVER-TRANSMITTER OPERATTON:

1.

COM OFF/VOL Control -- TURN ON.

XMTR SEL Switch (on audio control panel) -- SET 1 desired 400
Nav/Cnm.

SPEAKER/PHONE (or AUTO) Switch {on audia control jumel) --
SKET to desired mode.

COM Frequency Seleciinn -- SELECT desired operating fregueney
by either pressing a COM MEMORY 1. 2 or 2 pushbutlon o recalta
presel frequency, or by manually selecting the desired aperating
frequency usiny the COM frequency selectors and C pushbutton.
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@ o

VOL Control -- ADJUST to desired audio level.

S@ Contreol -- ROTATE counterclockwise to Just eluninate
background noise. Adjustment should be checlted pericdically to
assure optimum recepiion.

Mike Button:

a. To Transmit -- DEPRESS and SPEAK into microphone.

NOTE

Sidetone may he selected by placing the AUTQ selector
switch (on audio control panel} in either the SPEAKER or
PHONE position. Adjustment of sidetone may be accomp-
lished by adjusting the sidetone pot located inside the
audio control panel.

b, NMIT Annunciator Light -- CHECK ON (green light illumi-
nated}.

c. To Receive -- RELEASE mike button.

NAVIGATION OPERATION:

NOTE

The pilot should be aware that on many Cessna airplanes
equipped with the windshield mounted glide slope an-
tenna. pilots should avoid use of 2700 100 RPM on air-
planes equipped with a {wo-bladed propeller or 1800 =10
RPM on airplanes equipped with a1 three-bladed propeliler
during [L.S approaches to avoid oscillations of the glide
slope deviation pointer caused by propeller interference.

COM OFF /VOL Contrel -- TURN ON.

SPEAKER/PHONE {(or AUTQ) Switch {on audio contrel panel) --

SET to desired mode.

NAV Frequency Selection -- SELECT desired operating frequency

by either pressing a NAVMEMORY 1.2 or 3 pushbutlon torecalla

preset requency, or by using NAV frequency seleclors.

NAV VOL Control -- ADJUST to desired audie level.

ID-VOX-T Switch:

a. To Identify Station -- SET to 1D to hear navigation station
identifier signal.

b, Tou Filler OutStation Identifier Signal -- SET to VOX toinclude
filter in audio circuit,

ARC PUSH-TCQ/PULL-FROM Kneb {If Applicable):

a. To Use As Conventional OBS -- PLACE in center detent and
select desired course.

b, To Obtwin Bearing TO VOR Station -- PUSH (ARC/PUSH-TO)
kneb to inner (Momentary On) position,

Revision 1
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NOTE

ARC lamp will illuminate amber while the course card is
moving to center the course deviation pointer. After
alignment has been achieved to reflect bearing TO VOR.
automatic radial centering will automatically shut down,
causing the ARC lamp to go out and the ARC Kknobto return
to the center detent position and function as a normal OBS.

¢. To obtain Continuous Bearing FROM VOR Station -- PULI
{ARC/PULL-FR} knob to cuter detent.

NOTE

ARC lamp will illuminate amber, OBS course card will
turn to center the course deviation pointer with a FROM
flag to indicate bearing from VOR station. This system
will continually drive to present the VOR vadial the
aireraft is on until manually returned to the center detent
by the pilot.

7. AP/CPLD Annunciator Light -- CHECK ON {light is only
operational if a 400B Autopilot or 400B IFCS is engaged). amber
light itluminated,

VOR SELF-TEST OPERATION:

1. COM OQFF;VOL Control -- TURN ON.

2. NAV Frequency Selector Switches -- SELECT usable VOlistation
signal.

3. OBS Knob -- SET for 0" course at course index: course deviation
pointer centers or deflects lett or right, depending on hewring of
signal: NAV/TO-FROWM indicator shows TO or FROM.

4. ID/VOX/TSwitech -- PRESS to T and HOLD at T; course deviation

pointer centers, NAV/TO-FROM indicator shows FROM and

AP/CPLD and XMIT annunciators light.

OBS Knob -- TURN to displace course approximately 10~ (o either

side of 0° {while holding ID/VOX/Tto T). Coursedeviation pointer

deflects full scale in direction corresponding to course displace-
ment. NAV/TO-FROM indicator shows FROM.

6  ID/VOX/T Switch -- RELEASE for normal operation.

vl

NOTE

This test does not fulfill the requirementis of FAR 31.25.

Heviswm | b
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MEMORY TEST OPERATION:

1. C Pushbutton -- PUSH for about 2 seconds. Each COM and NAV
MEMORY pushbution (1, 2 & 3) will illuminate white, in turn, with
the corresponding preset frequency displayed.

NOTE

If the "keep-alive” circuit has not been interrupted. the
MEMORY test will always start with the last COM ME
MORY selected and cycle through the remaining COM nnd
NAY preset frequencies, The MEMORY test will always
stop on the last selected COM and NAV preset frequencics,

SECTION 5
PERFORMANCE

There is no chanpge to the airplane performance when this avionic
equipment is instalied, However, the installation of an externaliv mounted
antenna or several related external antennas, will result in a minor
reduction in cruise performance,

10 Reviswon 1



PILOT'S OPERATING HANDBOOK CESSNA 400 NAV/COM
SUPPLEMENT {RT-485A) WITH CESSNA

400 RNAV (RN-478A)
SUPPLEMENT

CESSNA 400 NAV/COM
(Type RT-485A)

WITH

CESSNA 400 AREA

NAVIGATION SYSTEM
{Type RN-478A)

SECTION 1
GENERAL

The Cessna 400 Nav/Com {Type RT-485A) Set with Cessna 400 Area
Navigation (RNAV-Type RN-478A) consists of a RT-485A Nav/Com, a R-
476A DME system, a RN-478A Area Navigation Computer and a Course
Deviation Indicator with, or without, the optional Automatic Radial
Centering (ARC) feature. The RN-47BA includes circuits which combine
the VOR navigation information with distance information from ihe R-
476A DME system to provide data for area navigation. Operating
information for the communication set and {for VOR./localizer navigation
is presented in this supplement, Operating information for area naviga-
tion and for DME is presented in separate suppilements. Microprocessor
frequency management provides storage for 3 preset NAV and 3 preset
COM freguencies in MEMORY. A “keep-alive” voltage prevents loss of the
preset frequencies when the NAV/COM Switch, Avionics Power Switch,
or Master Switch is turned QFF.

The RT-4B5A Receiver-Transmitter includes a 720-channel VHF
comrmunication receiver-transmitter which receives and transmits sig-
nals between 118.000 MHz and 135.975 MHz in 25-kHz steps. It also includes
a 200-channel VHF navigation receiver which receives VOR and localizer
signals between 108.00 MHz and 11795 MHz in 50-kHz steps. The
communicaiion receiver-iransmitter and the navigation receiver can be
operated simultaneously.

The VOR or localizer signal from the navigation receiver is applied to

tof 10
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the converter circuits in the RN-473A Area Navigation Computer. The
converter processes the received navigation signal to provide ommni
bearing or localizer information for display by the course indicator.

CAUTION

If the RNAV set is removed from the airplane or becomes
inoperative. the assceiated VHF navigation indicator will
be inoperative.

The course indicator includes a Course Deviation Indicator {CD1), an
Omni Bearing Selector (OBS) or Automatic Radial Centering (ARC) knob,
and OFF {or NAV)/To-From Indicator Flags. It also includes an RNAV
lamp {RN) which lights when area navigation operation is selected, and a
back-course lamp (BC) which lights when back-course operation is
selected. The IN-442AR is offered as the standard Course Deviation
Indicator and an optional IN-1048AC Course Deviation Indicator is also
offered when Automatic Radial Centering (ARC) is desired. When the
optional IN-1048AC Course Deviation Indicator is installed, an Automatic
Radiul Centering lamp {(ARC) is incorporated in the CI3 to alert the pilot
that the Automatic Radial Centering feature has been selected.

All operating controls and indicators for the Cessna 400 Nav/Com are
included on the front panel of the RT-485A Receiver-Transmitter and the
associated Course Deviation Indicator. These conirols and indicators are
shown and described in Figure 1. Operating controls for the RN-478A Area
Navigation Compuler, which are used for area navigation, and operating
controls for the associated Type R-47V6A DME areshown inthe appropriate
supplements in this manual.

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipment is installed. However, the pilot should be aware that on many
Cessna airplanes equipped with the windshield mounted glide slope
antenna, pilois should avoid use of 2700 £100 RPM on airplanes equipped
with a two-bladed propeller or 1860 :100 RPM on airplanes equipped witha
three-bladed propeller during [LS approaches to avoid oscillations of the
glide siope deviation pointer caused by propeller interference.
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2,

™

=l

i,

11.

COMMUNICATION OPERATING T'REQUENCY READOUT - Indicates CO
frequency in use. Third dacimal plave not shown.

CYCLE BUTTON{C) - Selectslast illumnated decimal place on COM frequency
i use, flastdecinalplaceis2 or?, pressing C pushbution changes numberto 5ot
U, respoctively. If last decimal place is 3 or 0. pressing C pushbutton changes
number ta ¥ or 2, respeclivaly, When the last illuminaled digit onthe setis2or 7,
the third digit on the set (not shown} will always be 5. When the last illuminated
digiton the set is 0 or 5, the third digit on the set (not shown will alwavsbe 0. Alsn
provides test function by holding C pushbutton pressed formore than 1,7 seconds,
This lights each COWM and NAV MEMORY pushbution in turn, and displays the
erorresponding preset frequency in MEMORY.

NAVIGATION OPERATING FREQUENCY READOUT - Indicates NAV [va-
gquency in use.

NAVMEMORY 1.2 & 2PUSHBUTTONS - When a NAV MEMORY pushbulten 1s
pressed, the preset selected frequency will appear o the NAVY frequency windosw
lar use as the selected operating frequency. Each pushbutton will illuminate
while when pressed and the ligh! will go out on the previously selected pushhbut-
ton. Three preset frequencies may be stored in MEMORY and selected as desired,
by marely pressing the appropriate NAYV MEMORY pushbution to recull the
dezired operating frequency. Tf electrical power to the set’s "keep-alive” vircuit
has not been interrupted, upon Lurn-con, the set will automatically recall the last
NAV MEMORY frequency selected by the MEMORY pushbutton. If electrical
power is removed [rom the set's "keep-alive’ circuit (such as radio removal or
battery replacement) for more than 15 seconds, upon turn-on, the NAY MEMORY
cireuits will have to be reset and NAV 1 MEMORY will automatically he selucted
with the lowesl operating frequency {108.000 MHz) selected.

1D-VOX-T SWITCH - 1o 1D position, station identifier signal is audible: in VOX
{Voice} position, idenlifier signal i5 suppressed: in T (Momentary On) posilion.
the self-tegt function is selected, and the AP/CPLD anuunciator illuminates
amber and the XMIT annuncistor itluminates green.

NAVIGATION RECEIVER FREQUENCY SELECTORS - Outler knob chanpges
NAY frequency in 1-Miiz steps between 108 and 117 MHz: inner knob changes
NAV [requency in .05-MHz sleps between .00and 85 MHz: simullaneously selects
paired glide slope frequency and DME channel.

AUTOPILOT COUPLED ANNUNCIATOR (AFP/CPLD)  Illuminalses wmber
wlen a 4008 or 300B IFCS antopilot is coupled to NAV VOR/LOC gonverter
outpul (non-operational with 200A, 3004, 400A and 400A II'CS autopilots).

NAV VOLUME CONTROL(VOL) - Adjusts volumeafnavigation receiver gudio,
SQUELCH CONTRCL - Uszed to adjust signeil threshold necessary to activaty
COM receiver audio. Clockwise rotation increnses background noise (decreases

squelch action); counterclockwise rotation decrsases background noise

TRANSMIT ANNUNCIATOR (XMIT) - [lluminates green when transmitter
output is normal while mike is heyed.

Figure 1. Cessna 400 Nav/Com Set, Operating Conirols and Indicators

(Sheet 2 of 4)
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12,

1a.

4

21,

22,

23.

400 RNAV (RN-478A)

COMMUNICATION HRECEIVER FREQUENCY SELECTORS - Outer Hnob
changes COM froquency in 1-MHz steps beiween 118 and 135 MHz; inner knob
changes COM frequency in .05 MHz steps between 025 and 975 MHz or between
000 und 850 MHz dapending on setting of C button,

COM OFF-VOLUME CONTHOL {OFF-VOL} - Combination ON/OFF switch and
volume control; turns on Mav/Com set and controls volume of COM receivaer
audio.

COURSE CARD - Indicates seiectad VOHR course under course index.

BACK-COURSE LAMP (BC) - Amber light illuminates when an autopilot with
reverse sense feature isinstalled and the reverse sense swilch or autopilot's back-
course function is engaged and receiver is tuned to a localizer frequenny:;
1ndicates course deviation pointer is reversed,

AREA NAV LAMP (HIN} - When green light isilluminated, indicates that RNAV
operation 15 selectgd,

OMNI BEARING SELECTOR (OBS} - Rotates course card (12) to select desired
bearing o or [rom a VOHR slation or to a selected RNAY waypuoint.

COURSE INDEX - Indicates selected VOR or RNAV course (hearing).

COURSE DEVIATIONM POINTER - Indicates course deviation from salected
YVOR or RNAY course or localizer centerline.

OFF/TO-FROM INDICATOR. - Operates enly with VOR orlocalizer stgnal. OFF
position {flay) indicates unusable signal. With usable VOR signal, when OFF
position disappears, indicates whether selected course is TO or FROM station or
waypoinl. Wilh usable lovalizer signal, shows TO.

RECIFPROCAL COURSE INDEX - Indicates reciprocal of selecled VORor RNAY
course.

NAV INDICATOR FLAG - When in view, red NAV position {Flag) indicates the
selected VOR or Jocalizer signal is unusable. -

AUTOMATIC RADIAL CENTERING (ARC - PUSH-TO/PULL-FRISELECTOR -
In center detent, functivus as ronventional OBS. Pushed o inner (Momentary On)
pasition, turns OBS course card {14} to center course deviation pointer (14) with e
TO flag {20 or 24), than returns to conventional OBS salection. Pullsed to auter
detent, continunusly drives OBS course card {14) Lo indicate bauring from VOR
slation, keeping course deviation pointer (19} centered, with a FROM flag (20 or
24). ARC function will not operale ou localizer frequencies.

NOTE
Engaging either Automatic Radial Centering tARC) functions will

aller the airplane's course anylime the auvtopilot s eogaged and
coupled to any frequency other than a loealizer frequency.

Figure 1. Cessna 400 Nav/Com Set, Operating Controls and Indicators

(Sheet 3 of 4)
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24, INDICATOR (TO/FR) - Operates only with a usable VOR or localizer signal.
When white flag is in view. indicates whether selected course is T0 or FROM
station. With usable localizer signal, shows TO.

25 ALUTOWNMATIC RADIAT, CENTERING (ARC) LAMD - Amber light itluminates
when Automatic Hadial Centering is in use.

Figure 1. Cessna 400 Nav/Com Set, Operating Controls and Indicators
(Sheet 4 of 4)
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SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic equipment isinstalled. However, if the frequency readouts fail, the
frequeney rantrols should not be mmoved due to the difficulty of obtaining a
known frequency under this cendition. The radio will remain operational
on the lastirequency selected, and the preset frequenciesin MEMORY may
be selected by pressing the appropriate MEMORY pushhution,

SECTION 4

NORMAL PROCEDURES
PRESETTING NAV/COM FREQUENCIES IN MEMORY:

1. COM OFF/VOL CONTROL -- TURN ON; adjust ic desired audio
level.

2. MEMORY 1 Pushbutton -- PRESS desired NAV or COM pushbut-
ton 1 momentarily to alert the memory bank of a forthcoming
frequency to be stored.

3. FREQUENCY SELECTORS -- MANUALLY ROTATE correspond-
ing NAV or COM frequency selectors (press C pushbuiton as
required to select the desired third fractional COM digit} until the
desired frequency is shown in the operating frequency readout
window, The frequency displayed will be automatically trans-
ferrcd intc MEMORY 1.

NOTE

Do not press the C pushbutton more than about 2 seconds
while selecting fractional frequencies or you will activate
the MEMORY test function.

1. MEMORY Zand 3 Pushbutten-- REPEATSTEPS 2and 3using next
desired NAV or COM MEMORY to be stored. Up to 3 NAV and 2
COM frequencies may be stored for automatic recall frequency
selection.

NOTE

The operating frequency set in the selected MEMORY
position will automatically be changed in the memory
bank anytime the operating frequency is manually
changed.

-]
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COMMUNICATION RECEIVER-TRANSMITTER OPERATION;

1. COM OFF/VOL Cantrol -- TURN ON.

2. XMTR SEL Switch -- SET to desired 400 Nav/Com (on audio
control panel).

3. SPEAKER/PHONE (or AUTQ) Switch -- SET to daesired mode ton
audio control panel).

4. COM Frequency Selection -- SELECT desired operating frequency
by either pressing a COM MEMORY 1, 2 or 3 pushbutton torecall a
preset frequency, or by manually selecting the desired operating
frequency using the COM frequency selectors and C pushbutton.

5. VOL Control -- ADJUST to desired audio level,

6. S@Q Conirol -- ROTATE counterclockwise to decrease backpground
noise as required.

7. Mike Button:

a. To Transmit -- DEPRESS and SPEAK inte microphone.

NOTE

Sidetone may be selected by placing the AUTO selector
switech (on audic control panel) in either the SPEAKER or
FHONE position. Adjustment of sidetone may be accomp-
lished by adjusting the sidetone pot located inside the
audic contrel panel,

b, XMIT Annunciator Light -- CHECK ON (green light illumi-
nated}.
c. To Receive -- RELEASE mike button.

NAVIGATION OPERATION:

1, COM OFF/VOL Contrel -- TURN ON, adjust to desired audio level.

2, SPEAKLER/PHONE (or AUTQ) Switch -- SET to desired mode (on
audio control panel).

3. NAYV Frequency Selection -- SBELECT desired operating frequency
by either pressing a NAV MEMORY 1, 2 or 3 pushbutton torecalla
preset frequency, or hy using NAV frequency seleciors.

4. NAV VOL Control -- ADJUST to desired audio level.

5. ID-VOX-T Switch:

a. To ldentify Station -- SET to 1D to hear navigation station
identifier signal.

b. To Filter Ount Station Identifier Signal -- SET to VOX to include
filter in audio circuit,

6. ARC PUSH-TO/PULL-FROM Knob (If Applicable}:

a. To Use As Conventional OBS -- PLACE in center detent and
select desired course,
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b. To Obtain Bearing TO VOR Station -- PUSH kool to inner
{Momentary Cn) position.

NOTE

ARC lamp will illuminale amber while the course card is
moving to center the course deviation pointer. After
alignment has been achieved to reflect bearing TO VOR.
automatic radial centering will automatically shut down,
causing the ARClamptogooutand the ARC knob to return
to center detent position and function as 2 normal OBS,

. To obtain Continuous Bearing FROM VOR Statinn -- PULI
(ARC/PULL-FR) knob 1o cuter detent.

NOTE

ARC lamp will illuminate amber. OBS course card will
turn to center the course deviation pointer with a FROM
flag to indicate bearing from VOR station., This sysiem
will continualiy drive to present the VOR radial the
aircraft is on until manually returned to the center detent
by the pilot.

7. AP/CPLD Annunciator -- CHECK ON (if 400B or 400B IFCS
autopilot is engaged), amber light illuminated.

NOTE

The AF/CFLD annunciatorlightisoniy operational with a
40GB or 400B IFCS antopilot installation.

VOR SELF-TEST OPERATION:;

1. COM OFF/VOL Coatrol -- TURN ON.

2. NAV Frequency Selector Switches -- SELECT usable VOR station
signal,

3. OBS5 Knob -- SET for 0° course at course index; course deviation
painter centers or defiects left or right. depending on bearing of
gignal; NAV/TO-FROM indicator shows TO or FROM.

4. ID/VOX/T Switch -- PRESS to T and HOLD at T course deviation
pointer centers, NAV/TO-FROM indicator shows FROM and
AP/CPLD and XMIT annunciators light,

5. OBS Knob -- TURN todisplace course approximately 107 ta either
side of 0° (while holding ID/VOX/Tto T). Coursedeviation pointer
deflects full scale in direction corresponding to course displace-
ment, NAV/TO-FROM indicator shows FROM.
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6. ID/VOX/T Switch -- RELEASE for normal operation.
NOTE
This test does not fulfill the requirements of FAR 91.25.
MEMORY TEST OPERATION:

1. C Pushbuiton -- PUSH for about 2 seconds. Each COM and NAV
MEMORY pushbutton {1, 2 & 3) will illuminate white, in turn, with
the corresponding preset frequency displayed,

NOTE
If the “keep-alive” circuit has not been interrupted, the
MEMORY test will always start with the last COM
MEMORY selected and cycle through the remaining COM
and NAV preset frequencies. The MEMORY test will

always stop on the last selected COM and NAV preset
frequencies.

SECTION 5
PERFORMANCE

There is no change to the airplane performance when this avionic
equipment is installed. However, the installation of an externally mounted
antenna or several relaled external antennas, will result in a minor
reduction in cruise performance.

10
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SUPPLEMENT

CESSNA 400 AREA NAVIGATION
SYSTEM
(Type RN-478A)

SECTION 1
GENERAL

The Cessna 400 Area Navigation System (Type RN-478A) consists of
an RN-478A Ares NAV Computer {RNAV), a compatible VHF navigation
receiver and course deviation indicator, and the Type R-476A distance
measuring equipment (DME). The ANAV includes converter circuits
which operate with the VHYF navigation receiver and produce positional
information for display by the course deviation indicator. It also includes
computer circuits which combine the bearing information from the
navigation set with the distance information from the R-4764A DME tio
establish navigation data for selected waypoints., During RNAV opera-
tion, a course scalloping suppressor circuit suppresses the spurious
navigation signal phases to provide stable waypoint information which
enhances autopilot operation. The 400 RNAV is coupled to the number 2
Nav/Com and includes storage for 3 waypoints,

Ground speed/time-to-stationinformation to the selected VOR (not the
waypoint) is available on this system. This capability. along with the
course scalloping suppression (radial straightening), may be used to an
advantage while tracking inbound or outbound from the VOR station by
programming a waypoint directly over the associated VOR (000.0°/000.0
nautical miles) and using RNAV for course smoothing while enroute.

CAUTION

If RNAV set is removed from the airplane or becomes
inoperative, the associated VHF navigation indicator will
be inoperative,

Alloperating controls and displays which are part of the RN-478A are
shown and described in Figure 1. Other controls required for operation of
the Cessna 400 Area Navigation System are included on the VHF naviga-
tion receiver and on the R-476A DME control; thesecontrols are shown and
described in the respective supplements included for this equipment.

1of6
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SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipment is installed, However, the fellowing RNAV IFR epproach
limitation should be adhered to during airplane operation.
OPERATING LIMITATION:

1. IFR Approaches -- Follow approved published RNAV instrument
procedures.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic equipment is installed.

SECTION 4
NORMAL PROCEDURES

YOR/LOC OPERATION
VOR NAVIGATION CIRCUITS VERIFICATION TESTS:

1. See appropriate Nav/Com supplement.
VOR/LOC NAVIGATION:

As a convenience to the pilot, a separate supplement {Avionic Opera-
tion Guide) is supplied to explain the various procedures for using the

VHY Navigation Set for VOR and locelizer navigation. Refer to the
Avionic Operations Guide for flight procedures.

AREA NAVIGATION OPERATION
NOTE

Proper RNAV operation requires valid VOR and DME
inputs to the RNAV system. In certain areas, the ground
station antenna patterns and transmitter power may be
inadequate to provide valid signals to the RNAV. For this
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reason, intermittent ANAV signal loss may be oxpe-
rienced enroute, Prolonged loss of RNAV signal shall
require the pilot to revert to other navigational proce-
dures.

WAYPOINT PROGRAMMING:

i,

e Lo b

mNom

10.
11.

12,

13.

Using a VFR sectional, enroute instrument chart. instrunient
approach plate, or enroute RNAV chart -- DETEHRMINE distance
and bearing for desired waypoint{s) from approprizte VOR/DME
stations.

VHF Navigation Receiver -- ON,

DME TEST/ON-QFF Switch -- ON.

UME Mode Selector Switch -- RNAV.

RNAV DSPL Switch -- L

NOTE

When DSPL and FLY switches are not set to the same
waypoint number, the display/{ly light slowly blinks on
and off as a reminder to the pilot that values displayed are
not those being used for navigation. This dues not affect
operation of the unit.

BEARING Minilever Switches -- SET to first waypoint bearing.

DISTANCE Minilever Switches -- SET to [irst waypoint distance.

XFER Pushbutton Switch -- PUSH in.

a. First waypoint bearing and distance are placed in memory as
waypoint 1,

b. BEARING Display Readout -- DISPLAYS readout of first
waypeint bearing.

c. DISTANCE Display Readout -- DISPLAYS readout of rirst
waypoint distance,

ANAV DSPL Switch -- SET to 2.

BEARING Minilever Switches -- SET tosecond waypointbearing.

DISTANCE Minilever Switches -- SET to second waypoint dis-

tance.

XFER Fushbutton Switch -- PUSH in.

a. Second Waypoint Readout -- BEARING and DISTANCE are
placed in memory as waypoint 2.

b, BEARING Display Readput -- DISPLAYS readout of second
waypoint bearing.

c. DISTANCE Display Readout -- DISPLAYS readout of second
waypoint distance.

BREARING Minilever Switches -- SET t{o standby waypoint bear-

ing.
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14.

DISTANCE Minilever Switches -- SET to standby waypoint dis-
tence.

NOTE

Ag first waypoint is reached, it can be replaced with the
third “'standby"” waypoint (elready set) before placing the
RNAV “DSPL” switch to 2. Then a fourth waypoint, if
necessary, can he set with the minilever selectors.

DISPLAY RELIABILITY TESTS:

NOTE

This test must be conducted following the "Waypoint
Programming” procedures with the VHF Navigation
Receiver and DME TEST/ON-OFF switches still in the ON
position.

VHF Navigation Receiver Frequency Selector Switches -- SET to

VOR frequency.

RNAV DSPL and FLY Bwitches -- DSPL set {o 1, FLY set to 2.

a. Readout--DISPLAYSfirst waypointbearinganddistancethat
was selected in Waypoint Programming.

b. Fly/Display Lamp (On RNAV Control Head) -- FLASHES.

RNAV DSPL and FLY Switches -- DSPL set to 2, FLY set to {.

a. Readout -- DISPLAYS second waypoint bearing and distance.

b. Fly/Display Lamp (On RNAV Conatrol Head) -- FLASHES.

RNAYV DSPL and FLY Switches -- BOTH SET to same number.

&. Readout -- DISPLAYS waypoint bearing and distance as
selected by DSPL switch.

b. Fly/Display Lamp (On RNAV Control Head) -- NOT
LIGHTED.

DME Mode Selector Switch -- SET to RNAV.

a. Both RN and NM Annunciators on DME -- LIGHTED.

b, RN Lamp on Course Deviation Indicator -- LIGHTS.

VHF Navigation Receiver Frequency Selector Switches -- SET to

LOC frequency.

a. Both RN and NM Annunciators -- LIGHTED,

b. RN Lamp on Course Deviation Indicator -- LIGHTED.

c. Course Deviation Indicator OFF{or NAV}Y/ TO-FROM Indica-
tor -- OFF (or NAV} flag in view,

DME Mode Selector Switch -- SET to NAV 1, NAV 2, or HOLD.

NM Annunciator on DME .- LIGHTED.

RN Apnunciator on DME -- NOT LIGHTED.

RN Lamp ¢on Course Deviation Indicator -- NOT LIGHTED.

Course Indicator OFF(or NAV )}/ TO-FROM Indicator -- Shows

TO if a usable signal is received.

o OB
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8. DME Mode Selector Switch -- RNAV.
9. DME TEST/ON-OFF Switch -- HOLD to TEST.
a. DME RN/NM Distance Display -- READQOUT is 883.8.
b. DME KTEZ/MIN Ground Speed/Time-to-Station Display --
READOUT ig 888
c. HNAYV BEARING Display -- READQUT is 888.8,
d. HNAV DISTANCE Display -- READOUT is 188.8.

AREA NAVIGATION CIRCUITS SELF-TEST:

1. VHF Navigation Receiver -- ON.
2. VHF Navigation Receiver Frequency Selector Switches--8ET toa
usable VOR/DME frequency.
3. DME TEST/ON-OFF Switch -- ON.
4. DME Mode Selector Switch -- RNAV,
a. RN Lamp on Course Deviation Indicator -- LIGHTED.
3. RNAYV Computer -- PROGREAMMED tc waypoint.
6. DSPL and FLY Switches -- SET both to waypoint to be tested.
a. BEARING Display -- READQUT is waypeint bearing.
b. DISTANCE Dispiay -- READOQUT is waypoint distance.
c. Course Indicator -- RN LAMP lights,
7. Course Indicator OBS (or ARC) -- SET to waypoint bearing.
8. VHF Navigation Receiver [D/VOX/T Switch -- HOLD in T posi-
tion.
a. Course Deviation Pointer -- CENTERS,
b. Course Deviation Indicator OFF{or NAV)/TO-FROM Flag --
Shows TO.
¢. DME Distance Display -- READOUT is the same as the RNAV
DISTANCE readout.

NOTE

After releaging the navigation receiver test (T) switch, the
return to accurate computed bearing and distance data can
take up to 60 seconds depending upon airplane position
and waypoint.

SECTION 6
PERFORMANCE

There is no change to the airplane performance when this avionic
equipmentis installed. However, the installation of an externally mounted
antenna or several related extermal antennas, will result in a minor
reduction in cruise performance.
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CESSNA 400 ADF
{Type R-446A)

SECTION 1
GENERAL

The Cessna 400 ADF is an automatic direction finder set which
provides continuous, visual bearing indications of the direction from
which an RF signal is being received. It can be used for plotling position,
for homing. and for aural recepticn of AM signals between 200 kHz and
1699 kHz, In addition, a erystal-controlled, beat frequency oscillator (E¥FQ)
permits ceded identifier of stations transmitting keyed CW signals (Morse
Code) to be heard.

The basic units of the Cessna 400 ADF are an R-446A Receiver with
dual frequency selectors, a goniometer-indicator {IN-346A). and sense and
loop antennas. The receiver and goniometer-indicator are panel-mounted
units, The sentse and loop antennas are mounted on the external airplane
surfaces. Operating controls for the Cessna 400 ADF are mnounted on the
receiver front panel. The goniometer-indicator presents station bearing in
degrees of azimuth. An automatic pointer-stow feature alerts the operator
to non-ADF aperation by slewing the poinier to Lhe 3:00 o'clock position
when the REC mode is selected.

The frequency range of the Cessna 400 ADF is electronically divided
into three bands: 200-399 kHz. 400-799 kHz, and 800-1899 kHz. Fregquency
spacing within each band is in 1-kHz inerements. The cperating frequency
and band are selected by a four-seciion Minilever switch which displays a
digital readout of the frequency selected and supplies a binary code to
control the logic circuits within the set. A secondary (standby)} operating
frequency is selected by another four-section Minilever switch. Frequency
control of the ADF is switched to the primary or the secondary operating
frequency by a toggle switch. The operating modes (ADF and REC) are
selected by individual pushbutton switches., Additional pushbution
switches are used te select the BFO and fo test signal reliability during
ADF operation. Operating controls for the Cessna 400 ADF arc shown and
described in Figure 1,
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w

LtHS

PRI (PRIMARY FRHEQUENCY SELECTOR) - Selects and displays “primary”
frequuncy.

1-2 - The "1" position activates "primuary” (PRI} frequency. The "2" position
activates “secondary” (SEC) frequency.

SEC {(SECONDARY FREQUENCY SELECTOR) - Selects and displays "secon-
dary’ fregquency.

SECONDARY RESELECT LAMPE - Lamp will flash only when “secondary”
(SEC) [requency selection is sutside of cperating range of the receiver and 1-2
switch is in the "2 position.

THEST - Momentary-on switch used only with ADF [unction to test bearing
retiability, When held depressed. slews indicaler pninter: when released. if
bearing is realiable, pointer returns to original position.

BFO - FPushed in: Activates beat fregquency onscillator tons to permit coded
identifier of stations transmitting keyed CW sipnals {Morse Codel to be heard.

REC - Fushed in: Selects recelve mode (sat operates as ¢ standard communici-
tions receiver using sense antenna only).

NOTE
in this positivn anautomatic pointer stow feature will alert the pilot
to non-ADF operation by positioning and retaining the pointer al

the 3:00 o'vlock position when the 300 ADF iy in the REC function.

ADF - Pushed in: Selevts ADF mode (set operates as automatie direction finder
using loop wnd sense antennas),

PRIMARY RESELECT LAMP - Lamp will (lash only when “primarcy’” (PRI)
frequency selection is outside of operating range of the receiver und 1-2 switch is
in lthe "17 pousitioo.

QFF-VOL - Turns set on or off and adjusts receiver volunte.

INDEX - Fixed reference line [or dial rotation adjustment.

POINTER - When HDG control is adjusted, indicates either relutive, mapnetic. or
lrue bearings ol a radio station.

HIDWG - Hotules dial to facilitate relative, marnetic, ur Lrue bearing intermation.

Figure 1. Cessna 400 ADF Operating Controls and Indicator
{Sheset 2 of 2)
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SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avicunic
equipment is installed.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procecdures when this
avionic equipment is installed.

SECTION 4

NOBRMAL PROCEDURES
TO OPERATE AS A COMMUNICATIONS RECEIVER ONLY:

i, OFF/VOL Control -- ON,
2. REC Pushbutton -- PUSH in.

NOTE

ADF indicator pointer will stow at a 90-degree position to
alert the pilot to non-ADF operation.

FI1I Frequency Selectors -- SELECT desired operating frequency.
SEC Frequency Selectors -- SELECT desired operating frequency.
1-2 Selector Switch -- 1 position.

o Bl

NOTE

1-2 selector switch can be placed in the 2 position for
operation on gecondary frequency. The re-select lamp will
flash only when frequency selection is outside of operat-
ing range of the receiver.

6. ADF SPEAKER/PHONE Switch -- SELECT speaker or phone
position.
7. VOL Control -- ADJUST to desired listening level.
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TO OPERATE AS AN AUTOMATIC DNRECTION FINDER.

OFF/VOL Control -- ON,

PRI Frequeney Selectors -- SELECT desired operating frequency.
SEC Frequency Selectors -- SELECT desired operating frequency.
i-2 Selector Switch -- 1 position.

B Ll B0

NOTE

1-2 selector switch can be placed in the 2 position for
operation on secondary frequency. The re-select lamp will
flash only when frequency selection is outside of operat-
ing range of the receiver.

&

ADF SPEAKER/PHONE Switch -- SELECT speaker or phone

positinn as desired.

6. ADF Pushbution -- PUSH in and note relative bearing on ADF
indicator.

7. HDG Conirol -- SET goniometer-indicator dial so that index
indicates 0°, magnetie, or true heading of airplane. Pointer then
indicales relative, magnetic, or true bearing to station.

8. VOL Control -- ADJUST to desgired listening level.

NOTE

When switching stations, place function pushbutton in the
REC position. Then, affer station has been selected, place
function pushbutton in the ADF position to resume auto-
matic direction finder operation. (This practice prevents
the bearing indicator from swinging back and forth as
frequency dial is rotated.)

TO TEST RELIABILITY OF AUTOMATIC DIRECTION FINDER:

1. ADF Pushbutton -- PUSH in and noterelativebearing on indicator.
2, TEST Pushbutton -- PUSH in and held TEST button unit indicutor
pointer slews off indicated bearing at least 10 to 20 degrees.

3. TEST Pushbutton -- RELEASE and OBSERVE that indicator

pointer refurns to the seme relative bearing as in step (1),

TO OPERATE BFO:

1. OFF/VOL Control -- ON.

2. ADF SPEAKER/PHONE Switch -- SELECT speaker or phone
positicn.

3. BFO Pushbutton -- PUSH in,

4. 1-2 Selector Switch-- SELECT 1 position to activate PRI frequency

o
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or 2 to activate SEC frequency that is transmitting keyed CW
signals (Morse Code).
5. VOL Control -- ADJUST to desired listening level.

NOTE

A 1000-Hz tone isheard in the audic output when CW signal
{(Morse Code) is tuned in properly.

SECTION b
PERFORMANCE

There is no change to the airplane perfermance when this avionic
equipment is installed. However, the installation of an externally mounted
antenna cor several related external antennas, will result in a minor
reduction in c¢ruise performance.
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SUPPLEMENT

CESSNA 400 DME
(TYPE R-476A)

SECTION 1
GENERAL

The Cessna 400 DME (Type R-476A) is the airborne “interrogator”
portion of a navigation system which supplies continuous, accurate, slant
range distance information from a fixed ground station to an aireraft in
flight.

Except for selection of the operating channel, which is selected by the
VHF navigation receiver frequency selector switches, the Cessna 400 DME
is capable of independent operation. The equipment consists of a panel-
mounted C-476A Control Unit which contains ali of the operating controls
and displays, and a remotely mounted RTA-476A Receiver-Transmitter.
The RTA-476A transmits interrogating pulse pairs on 200 channels
between 1041 MHz and 1150 MHz: it receives associated ground-to-air
replies between 978 MHz and 1213 MHz. The C-478A Conirol Unit digitally
displays distances up to 200 nautical miles and either ground speed or
time-to-station information, as selected. All operating controls and dis-
plays for the DME are shown in Figure 1, and the functions of each are
described,

SECTION 2
LIMITATIONS

There 1s no change to the airplane emergency procedures when this
avionic equipment is installed.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic equipment is installed.
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3

TEST/ON-OFF SWITCH - Controls application of power ro DME cireuits (turns
eguiprent on or off ) selects display lamp test for DME and RNAV displayvs.

CGHOUND SPEEDRY TIME DISPLAY - Displays pround speod in knots or time-tn-

station 1 minnutes, as foliows:

4. With GS/TTS Switeh sel tno GS, displuys ground speed commponent to o from
station in knats (aircraft must be flving directly to or from the VOR/DWE
station for tree ground speed indication).

h. With G5/TTS Switch sct to TT5, displays tune to VOW/DME station in
minutes at the ground speed component indicated.

. With GS/TTS in RNAV minde will hisplay ground spead component nr tyme-
to-station ut that speed to the selected VOR (1ot the wavpoint).

Figure 1. Cessna 400 DME (Type R-4764) (Sheet 2 of 2)



CESSNA 400 DME PILOT'S CPERATING HANDBQOK
{TYPE R-476A) SUPPLEMENT

SECTION 4
NORMAL PROCEDURES

DME OFERATION:

1. TEST/ON-OFF Switch -- SET to ON.

2. DME Mode Selector Switch -- SET to NAV 1 or NAV 2.

2. NAV 1 and NAV 2 VHF Navigation Receivers -- ON: SET FRE-
QUENCY selector switches to VOR/DME station fregquencies, as
required.

NATE

When the VOR frequency is selected, the appropriate DME
frequency is automatically channeled. Therefore, the sys-
temn does not provide independent operation of the DME for
reception of the DME Morse Code identifier.

GS/TTS Switch -- SBET as desired.

TEST/ON-OFF Switch -- HOLD to TEST:

a. Distance-to-Station Disgplay readout is 188.8.

b. Knots/Minutes Display readout is 888.

6. TEST/ON-OFF Bwitch -- RELEASE to ON; display readouts
return to normal.

o

SECTION S5
PERFORMANCE

There is no change to the airplane performance when this avionic
eqguipment is installed. Howeverthe installation of an externally mounted
antenna or several related external antennas, will result in a minor
reduction in cruise performance.
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SUPPLEMENT

CESSNA 400 MARKER BEACON
(Type R-402A)

SECTION 1
GENERAL

The system consisis of a 75 MHz marker beacon receiver, three
indicator lights, a speaker/phone seleclor switch, alight dimming control,
an ON/OFF/VOILUME control. and a 75 MHz marker beacon antenna. In
addition, a HI-LO-TEST switch is provided on all airplanes except the 152
series airplanes for sensitivity selection and test selection. On 152 series
airplanes, a HI-LO sensitivity selector switch is provided with a separate
press-to-test button.

This system provides visual and aural indications of 75 MHz ILS

marker beacon signals as the marker is passed. The following table lists
the three most currently used marker facilities and their eharacterisiics.

MARKER FACILITIES

MARKER IDENTIFYING TONE LIGHT"
Inner Continuous 6 dots/sec (300 Hz) White
Middle Alternute dots and dashes (1300 Hz) Amber
Outer 2 dashes/see (400 Hzj Blue

© When the identilying tone is keyed, lhe respective indicating
ligrht will blink accordingly.

Operating controls and indicator lights are shown and deseribed in
Figure 1.
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ar

O/ VOLUME CONTROL - The small, inner control lurns e set an or off and
adpasts Lthe audio listening level. Clockwise rotation ilurns the sct on and
Increases the audio level,

DIM/BRT CONTRHOL - The lurge. cuter contre] provides light dimming for the
muarker liphts, Clochkwise rotation increases light intensity.

TESTSWITCH - {152 Mudel Series Only) When the press-to-test switeh button is
depressed, the marker beacon hights will tlluminatle. indicating the lights are
operational (the test position is a lamp test function only).

LOyHISENS SWITCIE - (152 Model Series Only) In the L,O position (Up), receiver
sensitivily is positioned for ILS approaches. In the HI position |Down}, receiver
sensitivily is positioned for airway flying.

SPEAKER/PIIONE SWITCH - Selects speaker or phune for aural reception.

MABKER BEACON INDICATOR LIGHTS - Indicates pussape ol outer. middle
wnd inner murker beacons, The OUTER light is blue, the MIDDTLE light iz amber
and the INNER light is white,

HI;LO/TESTSWITCH - tAll Models Except 132 Model Series) In the i positinn
(Up). receiver sensitivily is positioned for zirway flying. In the LO position
{Cenisr). receiver sensitivity is positioned for ILS approaches. In the TEST
pasition {Down), the marker lights will illuminate, indicating the lights are
operational (the test position is o lomp test function only).

Figurc 1. Cessna 400 Marker Beacon Operaling Controls and Indicator

Lights (Sheet 2 nf 2)
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SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipment is installed.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the atrplane emergency procedures when this
avionic equipment is installed.

SECTION 4
NORMAL PROCEDURES
TG OPERATE:

1. OFF/VOL Control -- VOL position and adjust io desived listeningg
level

2. LO/HI SENS Switch -- SELECT HI position for airway flying or
LO position for [[.8 approaches.

3. SPKH/PHONE Switch -- SELECT speaker or phone audio.

4. TEST Switch -- PRESS and ensure that marker beicon indicator
lights are operative.

5. BRT Caniral -- SELECT BRT (full clockwise). ADJUST as desired
when illuminated over marker Beacon.

SECTION 5
PERFORMANCE

There iz no change to the airplane performance when this avionic
eguipment is installed, However, the installation of an externally mounted
antenna or several related external antennas, will resull in a minor
reduction in cruise performance.
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SUPPLEMENT

CESSNA 400 TRANSPONDER
{(Type RT-459A)
AND
OPTIONAL ENCODING ALTIMETER
(Type EA-401A)

SECTION 1
GENERAL

The Cessna 400 Transponder (Type 459A), shown in Figure 1, is the
airburne component of an Air Tralfic Controcl Radar Beacou Sysiem
{ATCRPBS). The transponder enables the ATC ground conirvoller to "see'
and identily the aircralt, while in flight, on the control venter's radur
scope more readily,

The 400 Transponder consists of a panel-mounted unit and an exter-
nally-mounted anternu.  The transponder receives interroguting pulse
signals on 1030 MHz and transmils coded pulse-train reply signals on
1090 MHz. It is capable of replying to Mode A (aircraflt idenlilication)
and Mode C (allitude reporting) interrogations on a selective reply basis
on any ol 4,086 infurmation code selections. When an ouptional pancl
mounted BA-401A Encoding Altimeter (hut part of 400 Transpouder System)
15 included in the avienic conficuration. the transponder van provide alli-
tude repurling in 100-{ool increments between -1000 und +35.000 leet.

All Cessna 400 Transponder operating controls. wilh the exception of
fhe uptional altitude encoder's altimeler setting knob, arce located on the
front panel of the unit. The altimeter setting knob is located on Uie en-
cading altimneter, Funetiuns of the operating controls tre deseribed in
Figure 1.
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1.

5

10.

11,

12.

i3,

FUMCTION SWITCH - Controis applicaten of power and selects transpunder
uperating mirde as fallows:
OFF - Turns set ofl.
SBY -~ Turns set un for ggquipiment warm-up or slandby power.
ON - Turns set on and enables transponder W transnnt Mode A faircraft
ideptilication] reply pulges,
ALT - Turns sel on and enahles transponder Lo transmit either Mode A
rareradt idennficationt reply pulses ur Mode O {altitude reporting
plses gelected automatically by the loterrogabing signal,

BREPLY LAMP - Luamp flaghes o indicate transmigsion of reply pulses: glows
sleadily tu indicale transnission of IDENT pulae or satisfactory seli-test
operatom, (Reply Lamp will alav glow steadily during imtial warm-up perod. )

IDENT (I[N SWITCH - When dopressed, oelects speciul pulse wdentifier to be
trandmitted with transponder reply te effect ynmediate identificativa of air-
craft on ground controller's display. {Reply Lamp will glow steadily durlng

duration of IDENT pulse trarsmission,}

DIMMER (DM CONTROL - Allows mlol to eontrel brithianee of fReply Lamp.

SHLF TEET(THEET SWITCH - When dopressed, causos ra neponder to gen
erate 4 sell-interrogating signzal by provide o check of transponder operativ,
{Reply Lamip will g,luw steadily to verify sell tast operdtion. }

REFLY-CODE SELECTOR SWITCHES (4) - Select assigned Mode A Reply
Code,

REFLY-CODE INDICATORS {4) - Display selecied Mode A Reply Code,

1000-FOOT DRUM TYPE INDICATOR ~ Provides digital ultitude readnut
1 1038-{vot increments between « 1000 fect and +35, 000 feet. When alt)-
tude 19 belowy 10,000 feel, a dinuenally striped flay appears in Lhe

10, 000-foot window,

OFF INDICATOR WARNING FLAG - Flag appears across altitude readout
when power 13 removed from albimeler o imdicate that readeut is b reliable.

130-FOOT DRAUM TYPE INDECATOR - Provides digital altitode readout in
120-fout increments between O [eel and 1004 [eet,

20-FOOT INDICATOR NEEDLE - Indicates altilude in 20-foot increments
hetween 0 feet und 1000 feet.

ALTIMETER SETTING SCALE - DRUM TYPE - Indicates selected alti-
meter setting in the range of 28,1 to 30, 93 inches of mercury <m the stan-
dard altimeter or 846 to 1049 niillibars un the opliovnal altimmeter.

ALTIMETER SETTING KNGB - Dials in desired altimeler setting o the
range of 27,9 to 31, 0 inches of mercury on etandard altimeter or 950 to
1050 willibars on the mmticnal althmeter.

Figure 1. Cessna 400 Transponder and Encoding Altimeter
Operating Contruls (Sheet 2 of 2)
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SECTION 2
LIMITATIONS

There is nu change to the airplane Limitaiions when this avioniv
equipment is installed.

SECTION 3
EMERGENCY PROCEDURES
TO TRANSMIT AN EMERGENCY SIGNAL:

{1y Function Switch -- ON.

(2} Reply-Cude Seleclor Switches -- SELECT 7700 operating code.
{3) 1D Switch -- DEPRESS then RELEASE to effect immediate identi-
[ication of aircraft on ground conireller's display.

TO TRANSMIT A SIGNAL REPRESENTING LOSS OF ALL
COMMUNICATIONS (WHEN IN A CONTROLLED ENVIRONMENT}:

(1} Function Switch -- ON.

2} Reply-Code Selector Switches -- SELECT 7700 uperating code
for 1 minute; then SELECT 7600 operating code for 15 minutes und
then RETPEAT this procedure af same intervals {or remainder of
fligrht.

f3) ID Switch -- DEPRESS then RELEASE at intervals to cffect
tmmediate identification of airceraft on ground controller's display.

SECTION 4
NORMAL PROCEDURES
BEFORE TAKEOFF:
{1} Function Switch -- SBY.

TCO TRANSMIT MODE A {AIRCRAFT IDENTIFICATION) CODES IN
FI.IGHT:

{1} Reply-Code Selector Switches «- SELECT assigned code.
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(2} Function Switch -- ON.
(3) DIM Contral -- ADJUST light Lrilliance of reply lamp.

NOTE

Durinz normal operation with function switch in ON posi-
tion, REPLY lanp flushes indicaling transpondcer replies
to Interrogations.

{4) 1D Buttun -- DEPRESS momentarily when instructed by ground
controller to "squawk IDENT" (REPLY lamp will ¢low steadily, indi-
cating IDENT operalion).

TO TRANSMIT MODE C (ALTITUDE REPORTING) CODES IN FLIGHT:

(1) Off Indicator Warning Flug ~- VERITY that flag is out of view on
encoding, altimeler.

(2} Altitude Encoder Altimeter Setting Knob - SET IN assigned
lueal allimeter setting.

{3} Reply-Code Selector Switches -- SELECT assigned cude.

{4) Function Switch -- ALT.

NOTE

When directed by ground controller o "stop altitude
squuwk', turn Functinn Swiiwch to ON [or Mode A
operation only,

NOTE

Pressure ullitude is transmitted by the teansponder
for altitude squawk and conversinn to indiented alti-
tude is done in ATC computers, Allitude squawked
will oniy agree wilh indicated altitude when the locul
attimeter setting in use by the ground controller is
sel in the encoding altimeter.

{5} DIM Control -- ADJUST light brilliance of reply lamp.

TO SELF-TEST TRANSPONDER OPERATION:

(1) TFunction Swilch -- SDY and wail 30 seconds fur equipment to
warni-up.
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AND ENCODING ALTIMETER

{2) Function Switch ~~ ON or ALT.
(3) TEST Button -- DEPRESS and HOLD (Reply lamp should light

with full brilliance regardless of DIM control setting).
{4) TEST Button -- RELEASE for normal operation.

SECTION 5
PERFORMANCE

There is no change to the airplane performance when this avicnic
equipment is installed. However, the installation of an externally mount-
ed antenna or several related external antennas, will result in a minor
reduction in cruise performance.



PILOT'S OPERATING HANDBOOK CESSNA 400 TRANSPONDER
SUPPLEMLNT AND ALTITUDE ENCODER (BLIND)

SUPPLEMENT

CESSNA 400 TRANSPONDER
{(Type RT-459A)
AND
OPTIONAL ALTITUDE ENCODER (BLIND)

SECTION 1
GENERAL

The Cessna 400 Transponder {Type RT-459A), shown in Figure 1, is
the airborne component of an Air Traffic Control Radar Beacon System
(ATCRBS). The transponder enables the ATC ground controller to "'see™
and identify the aircraft, while in flight, on the control center’'s radar-
stope more readily,

The Cessna 400 Transponder sysiem consists of a panel-mounted unit
and an externaliy-mounted antenna. The transponder receives interroga-
ting pulse signals on 1030 MHz and transmits pulse-Lrain reply signals
on 1090 MHz. The transponder is capable of replying to Mode A (air-
craflt identification) and also to Mode C (altitude reporting) when coupled
to an optional altitude encoder systemn, The transponder is capable of re-
plying on both modes of interrogation on a selective reply basis on any of
4, 096 information code selections. The optional altitude encoder system
{not part of a standard 400 Transponder system) required for Mede C
{altitude reporting} operation, consists of a compleiely independent remote-
meunted digitizer thaf is connected to the static system and supplies en-
coded altitude information to the transponder, When the altitude encoder
system is coupled to the 400 Transponder system, altitude reporting
capabilities are available in 100-foot incremenis between -1000 feet and
the airplane’s maximum service ceiling,

All Cessna 400 Trangponder operating controis are located on the

front panel of the unit. Functions of the operating conirols are described
in Figure 1.
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PILOT'S OPERATING HANDBOOK CESSNA 400 TRANSPONDER
SUPPLEMENT AND ALTITUDE ENCODER (BLIND)

3. IDENT {ID) SWITCH - When depressed, selects special pulse iden-
tifier to be transmitted with transponder reply to effect immediate
identification of aircraft on ground controller's display. {Repily
lamp will glow steadily during duration of IDENT pulse trans-
mission. }

4. DIMMER {DIM) CONTROL - Allows pilot to control brilliance of
reply lamp.

5. SELF-TEST (TEST) SWITCH - When depressed, causes trans-
ponder to generate a self-interrogating signal to provide a check
of transponder operation. (Reply lamp will glow steadily to
verify self-test operation. )

6. REPLY-CODE SELECTOR SWITCHES (4) - Select assigned
Mode A reply code.

7. REPLY-CODE INDICATORS (4) - Display selected Mode A
reply code,

5. REMOTE-MOUNTED DIGITIZER - Provides an altitude reporting
code range of -1000 feet up to the airplane's maximum service
ceiling.

Figure 1. Cessna 400 Transponder and Altitude Encoder {Blind}
{Sheet 2 of 2)



CESSNA 400 TRANSPONDER PILOT'S OPERATING HANDBOOK
AND ALTITUDE ENCODER (BLIND! SUPPLEMENT
SECTION 2

LIMITATIONS

There is no change to the airplanc limitations when this avionic equip-
ment is installed,  However, a placard labeled "ALTITUDE ENCODER
EQUIPPED"” must be installed near the altimeter.

SECTION 3
EMERGENCY PROCEDURES
TO TRANSMIT AN EMERGENCY SIGNAL:
t1v Function Swilch -- ON,
(2) Reply-Cude Selector Switches ~- SELECT 7700 operating cuode.

{3) ID Switch -- DEPRESS ihen RELEASE o effect immediate identi-
fication of aircrait on ground controller’s display.

TO TRANSMIT A SIGNAL REPRESENTING LOSS OF ALL
COMMUNICATIONS (WHEN LN A CONTROLLED ENVIRONMENT):
(1) Function Swiktch -+ ON.
(2} Reply-Cuode Selector Switches -- SELECT 7700 opoerating code
fur 1 minute; then SELECT 7600 vperating code [or 15 minutes and
then REPEAT Lhis procedure al same intervils for reinainder of
flight,
{3) 1D Switch -- DEPRESS then RELEASE at intervais to effect
immediatle identification of aircruft vn ground controller's display.

SECTION 4
NORMAL PROCEDURES
BEFORE TAKEQFF:
{1) Funciion Switch -- SBY.
TO TRANSMIT MODE A (AIRCRAFT IDENTIFICATION) CODES [N FLIGHT:

(1} Reply-Code Selector Switches -- SELECT assigned code.
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SUFPPLEMENT AND ALTITUDE ENCODER (BLIND)

{2} Function Switch -- ON.
{3) DIM Conirol -- ADJUST light brilliance of reply lamp.

NOTE

During normal operation with function switch in ON posi-
tion, reply lamp flashes indicating transponder replies
to interrogations.

(4) (D Button -- DEPRESS momentarily when instructed by ground
controlier to "squawk IDENT" {reply lamp will glow steadily, in-
dicating IDENT operation).

TO TRANSMIT MODE C (ALTITUDE REPORTING) CODES IN FLIGHT:

{1} Reply-Code Selector Switches -~ SELECT assigned code,
{2) Function Switch -- ALT.

NOTE

When directed by ground controlier to "stop altitude
squawk’', turn Function Switch to ON for Muode A
operation only.

NOTE

Pressure altitude is transmitted by the transpondes
for altitude squawk and conversion to indicated alti-
tude is dome in ATC computers. Altitude squawked
will only agree with indicated altitude when the local
altimeter setting in use by the ground controller is
set in the aircraflt altimeter.

{3} DIM Control -- ADJUST light brilliance of reply lamp.

TO SELF-TEST TRANSPONDER OPERATION:

{1) Function Switch -- SBY and wait 30 seconds for equipment to
warm-up.

(2) Function Swiich -~ ON.

{3) TEST Button -- DEPRESS {reply lamp should light brightly
regardiess of DIM control setting).

(4} TEST Button -- RELEASE for normal operation.
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AND ALTITUDE ENCODER (BLIND) SUPPLEMENT
SECTION 5
PERFORMANCE

There is no change to the airplane performance when this avionic
equipment is installed. However, the installalion of an externally mount-
ed antenna or several related external antennas, will result in a minor
reduction in cruise performance.



PILOT'S OPERATING HANDBOOK CE3SSNA 400 GLIDE SLOPE
SUPPLEMENT {TYPE R-443D)

SUPPLEMENT

CESSNA 400 GLIDE SLOPE
(Type R-443B)

SECTION 1
GENERAL

The Cessna 400 Glide Slope is an a2irborne navigution receiver which
reccives and mterprets glide slope signals from a ground-baged Inslru-
ment Landing System (ILS)., It is used wilh the localizer funetion of a VHF
navigation sysiem when making instrument approaches o an aivport, The
elide slope provides vertical path cutdance while the loealizer provides
lmrizrtal track suidance,

The Cessna 400 Glide Slope syslent consisls of a remole-mounted
receiver cinupled (o an existing navigation system, a paael-mounted indi-
cator and an externally-mounted antenna,.  The glide slope receiver is
designed tu receive 1LS glide slope signals on any of 40 channels, The
channels are spaced 150 kHz apart wind cover a Irequency range of 329, 13
MHz throagh 335.0 MHz, When a localizer frequency is selecled on the
NAV receiver, the associated glide slope frequency is selected aulomati-
cally.

Operation of the Cessna 400 Glide Slope system is controlled by the
associated mavigation system. The functions and indications of typical
300 series glide slope indicators are pictured and described in Figure 1,
The 300 series ¢lide slope indicators shown in Figure 1 depict typical
indications for all Cessna-crafted glide slope indicators. However, re-
fer to the 400 Nav/Com ar HSI write-ups if they are listed in this section
as options for additional glide slope indicators,

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this ayvionic
equipment is insialled. However, the pilot should be aware that on many
Cessna airplanes equipped with the windshield mounted glide slope
antenna, pilots should avoid use of 2700 +100 RPM on airplanes equipped
with a two-bladed propeller or 1800 +100 RPM on airplanes equipped with a
three-bladed propeller during ILS approaches to avoid oscillations of the
glide slope deviation pointer caused by propeller interference.
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{TYPE R-443D} SUPPLEMENT

TYPICAL 300 SERIES GLIDE SLOPE INDICATORS

1, GLIDE SLOPE DEVIATION POINTER - Indicates devia~
tion from normal glide slope.

2. GLIDE SLOPE "OFF" OR "GS"” FLAG - When visible,
indicates unreliable glide slope signal! or improperly
operating equipment. The flag disappears when a re-
liable glide slope signal is being received.

[CAUTION}

Spurious glide slape signals may exisi in the area
of the localizer back course approach which can
cause the glide slope "OFF' or "GS" flag to dis-
appear and preseni unreliable glide slope informa -
tion. Disrepard all glide slope signal indications
when making a localizer back course approach un-
less a glide slope (ILS BC) is specified on the
approach and landing chart.

Figure 1, Typical 300 Series VOR/LOC /ILS Indicator
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SUPPLEMENT (TYPE R-443B)
SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic equipment is installed.

SECTION 4
NORMAL PROCEDURES
TGO RECEIVE GLIDE SLOPE SIGNALS:

{1) NAY Frequency Select Knobs -- SELECT desired localicer
irequency {(glide slope frequency is automatically selected),

{2) NAV/COM VOX-ID-T Switch -- SELECT ID pasition to
disconnect filter from audia circuit.

{3y NAV VOL Control ~=- ADJUST to desired listening level to
confirm proper localizer station.

[EAUTION)

When glide slope "OFF" ar "G3" flag is visible, glide
slope indications are unusable,
SECTION 5
PERFORMANCE

There is no change to the airplane performance when this avionic
equipment is installed.

3/(4 plank)



PILOT'S OPERATING HANDBOOK HSI
SUPPLEMENT (TYPE 1G-832C}

SUPPLEMENT

OPTIONAL
UNSLAVED
HORIZONTAL SITUATION

INDICATOR (HSI)
(TYPE iG-832C)

SECTION 1
GENERAL

The 1G-832C Horizontal Situation Indicator (HSI) is an additional
navigation indicator option which provides a heading reference with
respect to an unslaved directional gyro, a heading reference bug, VOR
course selection, and a pictorial presentation of the airplane position
relative to VOR and localizer courses and glide slopes. This indicator is
used with Cessna 300 and 400 Nav/Com radios. When dual Nav/Com radios
are installed, the HSI is coupled to the number 1 NAV/ COM and a standard
300 or 400 series VOR/LOC course deviation indicator is coupled to the
numhber 2 NAV/COM.

This system consists of a Horizontal Situation Indicator (HSI-Type
I1(3-832C) and a remote mounted VOR/LOC Converter (Type B-445A). The
indicator is unslaved and course datum is not available, When the H51 is
installed with a 300A, 400A or 400B Autopilot system, a BC light is
installed on the instrument panel, adjacent to the HSI, to alert the pilot of
back-course operation. Each control and indicator fun ction is described in
Figure 1.

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this ingtrument iz
installed.
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USED WiTH 400B AUTOPILOT USED WITH 400A AUTOPILOT
ON 270 SERIES MODELS OM 337 SERIES MODELS

1, HORIZONTAL SITUATION INDICATOR (HSI) - Provides a pictorial presenta-
tion of aircraft deviation relative to VOR radials and localizer beams. It also
displays glide slope deviations and gives heading reference with respeet to
mupnetic north when compeass card is set to agree with compass.

2, OMNIBEARING PCINTER - Indicates selected VOR course orlocalizer course
on compass card (6). The salected VOR radial or localizer heading remains seton
the compass card when the compass card (8) is rotated.

3. NAV FLAG - When flag is in view, indicates that the NAV receiver signal being
received is nol reliable.

Figure 1. Horizontal Situation Indicator (HSI) (Type 1G-832C)
{(Sheet 1 of 3)
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o

10.

11.

12,

13.

14,

15,

HEADING REFERENCE (LURBBER LINT) - Indicatesaircraft magnetic hoaading
on compass card (6]

HEADING WARNING FLAG (HDG} - When flag is in view, heading displuy 15
invatid due to the heading system power being interrupled or the HS1 vacuum
powered gyro being low.

COMPASS CARD - Rotates to display heading of airplene with reference to
lubber line (4}, Must be sat to agree with airceraft compass using Card Set Knob (93,

COURBE DEVIATION DOTS - Indicates aircraft dispiacement from VOR, or
localizer beam centsr, A fnll s¢ale {2 dots) course deviation bar (15) displacement
represents the following deviations from beam center:

8. WVOR = +10° approx.

b, LOC = +2-1/2° approx.

TO/FROM INDICATCOR FLAG - Indicates direction of VOR slation relative to
selected course.

HEADING SELECTOR AND CARD SET KNOB (PUSH & CAHRD 5ET) - When
rotated in normal {put) position, positions heading "bug” { 14}on compass card {8)
ter indicate selected heading for reference or [or autopilot tracking. When pashed
in and rotated, sets comnpess card (6) to agree with magnetic compass. The omni
bearing pointer (2), haading bug (14), and deviation bar (15) rotate with the
compass card (B),

NOTE

The compass card {6) must be reset pericdically to compensate for
precessional errors in the gyrao.

COURSE SELECTOR ( §} KNOB - When rotated, positions ompibearing poinler
{2} on the compass card (8) to select desired VOR radial or localizer course.

GLIDESLOPE BCALE - Indicates displacement from glide slope beam center. A
glide slope deviation bar displacement of 2 dots, represents full scale (0.7%)
deviation above or below glide slope beam centerline.

GLIDE SLOPE POINTER - Indicates on glide slope scale (11) airerafl displace-
ment from glide slope beam ceunter.

GLIDE SLOPE FLAG - When in view, indicalas glide slope receiver signalisnot
reliable,

HEADING BUG - Indicatss selacted reference hending relptive to compass card
(B).

COURSE (OMN1) DEVIATION BAR - Bar is center portinn of omni bearing
pointer and moves laterally to pictorially indicate relationship of aircratt to
selected courss. It relates in degrees of angulardisplacement from VOR radials or
Incalizer beam center (see Item 7).

Figure !. Horizontal Situation Indicator (HSI) (Type 1G-832C)
(Sheet 2 of 3)



HSI
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{TYPE 1G-B32C) SUPPLEMENT

16.

BACK-COURSE LIGHT (BC) (Installed in a remote position, as shown, with 300A,
400A and 400B autopilots only.) - The remote amber BC light will illnminate
when back-course pperation is selected by the REV SNS LOC 1 switch (17}
mounted on the left-hand instrument panel or the BC funciion of 3004 autopilot.

CAUTION

Wher back-course operation is selected, the course (omni) devia-
tion bar (15) on the HS5I does not reverse. However, selection of back-
cpurse pperation will always canse the localizer signal to the
autopilot to reverse for back-course operation.

BACK COURSE REVERSE SENSE (REV SNS) LOC 1 OR LOC 2 SELECTOR
SWITCH - With AP switch ON {on 400A or 400B Autopilot control units) and
either LOC 1 or LOC 2 selected, localizer signals to the Cessnou 4004 or 400B
Antopilots will reverse for back-course operation, With autopiiot ON or OFF, the
course {omni} deviation bar on the HSI will not reverse bul the standard CDI
pointer will reverse depending on the position of the REV SNS switch,

AUTOPILOT (A/P) WAV 1 OR NAY 2 BELECTOR SWITCH - (Installed with
400A and 4008 Aulopilots only) Selects appropriate signale from the desired
nevigation receiver to be coupled to the autopilot.

Figure 1. Horizontal Situation Indicator (HSI) (Type 1(G-832C)
(Sheet 3 of 3)



PILOT’S OPERATING HANDBOOK HSJ
SUPPLEMENT (TYPE 1G-832C)

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
instrument is installed.

SECTION 4
NORMAL PROCEDURES

Normal procedures for operation of this system differ littlefrom those
required for the more conventional Course Deviation Indicators. However,
several small differences are worth noting.

The rectilinear movement of the omni deviation bar in combination
with the rotation of the compass card in response to heading changes,
provides an intuitive picture of the navigation situation at a glance when
turned to an omni station. When tuned to a localizer frequency, the omni
hearing pointer must be set to the inboard front course for both front and
back-course approaches to retain this pictorial presentation.

When the HSI system is ingtalled with a Cessna 300A (Type AF-3954),
Cessna 400A (Type AF-530A) or Cessna 400B (Type IF-550A) Autopilot, a
hack-course indicator light labsled BC, is mounted adjacent to the HSI and
will illuminate amber when the reverse sense (REV SNS) switch (mounted
in the upper portion of the pilot's instrument panel on 337 Models or is
mounted in the autopilot’s accessory unit on 210 Models) is placed in the
ON (LOC 1) position to alert the pilot that back-course operation is
selected. The HSI needle will not be reversed but the L.OC signals to the
autopilot will be. Light diinming for the BC light is provided for low
ammbient light conditions.

For normal procedures with autopilots, refer to the 3004, 400A and

400B Autopilot Supplements in this handbook if they are listed in this
section as optiona.

SECTION 5
PERFORMANCE

There is no change to the airplane performance when this instrument
is installed.

5/(6 blank)



PILOT'S OPERATING HANDBOOK HST
SUPPLEMENT (TYPE 1G-B32A)

SUPPLEMENT

OPTIONAL
SLAVED
HORIZONTAL SITUATION

INDICATOR (HS))
(TYPE 1G-832A)

(STANDARD EQUIPMENT ON 400
SERIES IFC SYSTEMS)

SECTION 1
GENERAL

The 1G-832A Horizontal Situation Indicator (HSI) is an additional
navigation indicator option available witk Cessna 300 or 400 Nav/Com
radios. When dual Nav/Coms are installed, the HSI is coupled to the first
Nav/Com and a standard 300 or 400 series VOR/LOC indicator is coupled
to the second Nav/Com.

This system consisis of a remnote Horizonial Situation Indicator (HSI),
a SA-832A remote slaving accessory without course datum or analternate
SA-832B with course datum and a remote VOR/LOC converter which is
only instajled without a RNAV installation, The HS[ features the mmodified
ARINC face presentation, providing a slaved gvro heading display witha
built-in slaving indicator and full ILS navigation capability. When the HSI
is installed with 4D0A or 400B series Autopilots, a BC light is installed on
lhe instrument panel, adjacent to the HSI, to alert the pilot of back-course
operations, Each control and indicator function is described in Figure 1.

SECTION 2
LIMITATIONS

There i5 no change to the airplane limitations when this instrument is
instalied.

lotb
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USED WVTH 400B AUTOPILOT USED WITH 400A AUTOPILOT
OMN 210 SERIES MODELS ON 337 SERIES MODELS

U HORIZONTALSITUATION INDICATOR (HSI} - Provides a pictorial prosenita-
tion of alreraft devialion relative to VOR radials and localizer beams. 1L aiso
displays glide slope deviations and gives heading reference with respect to
macnelie north,

OMNIBEARING POINTER - Indicates selectod VOR course or localizer courso
o1 conpass card 1161, The selected VOR radin] or Incalizer heuding remais sekon
the comprass curd when the compass card (16} is rotatoed.

[

o NAVFLAG S When flag s in view, indicates that the MAV receiver signad heiny
receiverd is not relindle,

Figure 1. torizontal Situation Indicator (HST) (Type [G-832A)
{Sheet 1 of 3)



PILOT'S OPERATING HANDBOOK HEI
SUPPLEMENT (TYPE IG-832A)

-1

I

14

HEADING REFERENCEILUBBER LINEY  Indicates aiveraft magnetic heading
on cumpass card (16).

NMEADING WARNING FLAG (HDGY - When [flag is in view, heading display 1s
inveolid due Lo thie heading system power being interrupted or the HS{ vacuun:
powered gyro speed being low.

GYROSLAVING INDICATOR  Displays visualindication ol heading indicatur
and flux detector synchromization, When slaving needle is aligned with the HS1
45" right index. it shows thal the heading indicator agrees with Wie airoraft
magnetic heading. Off-center pointer deflectiony show the direction of heading
Indicator errvor relative to aireratt magnetic heading. The compass CARD SE™
knoh (2) may be used at any Lime 1o more rapidly accomplish synchronizalion of
the heading indicator reading with magnetic heading as indicated by the slaving
ndicator.

HEADING BUG - Indivales selected reference leading relalive to the ciomparss
crrd (16T,

TO/FROM INDICATOR FLAG -- Indicates dircetion of VOR station relative {0
sclected course,

HEADING STLECTOR AND CARD SET KNOB (PUSH & CARD SKET) -
Pasitivns heading “bug” on compass card (16} by rotaling the PUSH &4 CARD
SET kool Pushinginandrotating the PUSH A CARDSET Knob. sets the compass
card. The "bug™ {7} rotales with Lhe compass vard.

COURSE (GMN1) DEVIATION BAR - Bar is canler porbon o omnl bearing
pmnter and moves laterally to pictorially indicate relalionship of aireraft to
selected course. Jtrelates indegrees of anpulardisplicement from VOR rudials ol
localizer bedin center.

COURSY DEVIATION DOTE - A course deviation bar displacement of 2 dots

represents full scale {tVOR = 210 or LOC  =2'%ydeviation from beam centeriine

COURSE SELECTOH { JHINOB - When rutaled, positions eanni bearing sctector
t¥) nn the vompass caed {18) W solect desired VOR radial or ogalizer eourse.

GLIDE SLOPESCALE - Indivsles displacenient from ilide slope beamreenter. &
ghide glupe Aeviation bar displacewment of 2 dots, represents (ol seile 007
deviation above or beluw glide slope Dewmn centerling,

GLIDE BLOPE POINTER - indicales on glicde slupe seale (131 siveraft displace
ment frion wlide slope beam center,

GLIDESLOPETLAG - When i view, indicates rlide slope recerversional s oo
reliible.

COMPASS CARD - Hotates o display beading of nirplane with refercmee Lo
Lubber Tine (43

Figure 1. Horizontal Situalion Indicator tHSI (Type 1G-8324)
{Sheet 2 of 3)



H51 PILOT'S OPEKRATING HANDROOK
(PYPE [G-832A) SUPPLEMENT
17, HO LIGHT (Insteded in oo remole position. os shiowin, with 005 ek o
Souteyriots ondy, The BC Lisht is ioncorporated i the mode selecior on ey e
AU PO systemsg - Hemote smber B hahi onstalled seitbhe H008 o 100k
Autogndots wnil dlusninate when back-course operation s selecied by the HHRY
SNE LOC 1 switeh nn the Jeft-hwend mstroment ponel. Withe d00y or 40005 00
systenrs wlen buck-course operation is selocted U 130 Lighi ancorporeted it
SUOMHE STLINCTTOR wall illuminate greer,
CAUTION
When hack-course wperatinn 1s selecied, the o deviation e on
the 181 does not reverse, However. selection of back-course apera-
tien will always cause the tocalizer sipnol ter the oulemalob b
reverse (or back-course operalion,

1% BACK COURSE HEVERSE SENSE (REV SNS) LOC 1 O LOC 2 SELECTIH
SWITCIH - Wilth AP switch ON fon 4004 or 400R Awtapliot contral tmits] andd
cither T.OC 1 or 1LOC 2 selected. localizer sienals 1o the Cessa 004 vp HINDE
Aoutopilots will be reversed for back-course operation With autoplol ON or (OFF.
phe omnt deviation bar on the FIS] will not reverse but the standard 1 porter
will reverse depending on the position of the REY SNS switeh,

19, AUTOPILOT {A/PINAYV 1 OR NAV 2BELECTOR SWITCH | Tnstalled with 4003

and 4008 Aulopilots only.} - Selecls appropriale stgnals fron the desired nawve-
wation recaver to be coupled o the autopilol

Figure 1. Horizonlal Situation Indicator (HSI) (Type 1G-832A)

{Sheet 3 of 3)



PILOT'S OPERATING HANDBOOK HSI
SUPPLEMENT {TYPE 1G-8324)

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
instrument is instalied.

SECTION 4
NORMAL PROCEDURES

Normal procedures tor operation of this system diifer little {rom those
required for the more conventional Course Deviation Indicators. However,
several small differences are worth noting.

The rectilinear movement of the omni deviation bar in combination
with the rotation of the compass card in response to heading changes,
provides an intuitive picture of the navigation siluation at a glance when
tuned to an omni station. When tuned to a localizer frequency. ilie omni
bearing pointer must be set {o the inbound front course for hoth froat and
back-course approaches to retain this pictorial presentation.

When the HSI system is installed with a Cessna 400A {Type AF-530A)
Autopilol or Cessna 400B (Type [F-550A) Autopilot, & back-course indica-
tor light labeled BC, is mounted adjacent to the HS] and will illuminate
amther when the reverse sense (REV SNS) switch (mounted in upper
portion of the pilot's instrument panel on 337 Models or is mounted in the
autopilot accessory unit on 210 Models) is placed in the QN (LOC 1)
posilion to alert the pilot that back-course operation is selected. The BC
light is incorperated in the MODE SELECTOR on 400A and 400B IFC
systems. The HSI needle will not be reversed but the L.LOC signals to the
sutopilot wili be. Light dimming for both types of BC lighting is provided
for low ambient light conditions.

For normal procedures with autopilots, refer to the 400A, 4D0B, 400A
1FCS and 400B IFCS Autopilot Supplemnents in this handbook il they are
listed in this section as options. A description of cvourse datum and
autopilot procedures for course dafum are incorporated in the uppropriate
autopilot supplements.

SECTION 5
PERFORMANCE

There is no change {o the airplane performance when this avionic
equipment is installed.

5/16 blank)



PILOT'S OPERATING HANDBOOK CESSNA 500 ALTITUDE
SUFPLEMENT ENCODING/ALERTING/PRESELECT

SUPPLEMENT

CESSNA 800 ALTITUDE ENCODING
(Type EA-801A)

WITH

ALTITUDE ALERTING/PRESELECT
(Type AA-801A)

SECTION 1
GENERAL

The Cessna 800 encoding altimeter (Type EA-801A) is an electrically
driven instrument that senses airplane altitude and provides the pilot with
a visual display of the altitude, It also includes an optical encoder which
automatically produces a logic code corresponding to the sensed altitude.
This code is supplied to the Air Traffic Control Radar Beacon System
trangponder in the airplane to generate replies to Mode" C (altitude
reporting) interrogations from the ground radar. A second altitude infor-
mation output from the altirneter can be coupled to airplane accessory
equipment such as an altitude alerter or an autopilot altitude preselector
circuit.

The altitude alerter (Type AA-801A)is an accessory unit used with the
Cessna 800 encoding altimeter to supply a preselected altitude capture
signal to arm the altitude hold funciion of the Integrated Flight Caontrol
System. It also provides visual and aural warnings as the airplane
approaches and then deviates from the selected altitude.

The encoding altimeter is a panel-mounted barometric altimneter with
an altitude range of - 1000 to +35,000 feet. Altitude is displayed by a dial and
a digital readout. The dial is graduated in 10 numerical divisions which
represent increments of 100 feet, with subdivision markings for every 20
feet; the diai pointer completes one revolution for every 100G feet of altitude
change. The digital readout displays airplane altitude in increments of
hundreds and thousands of feet only. Friction-induced lag and jumping of
the display is reduced by the use of a combined aneroid sensor and motor-
driven display. Electronic damping circuits in the unit insure that the
display follows altitude changes rapidly with no overshoot. When poweris
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removed from the altimeter, a striped warning flag appears across the
digital altitude display to indicate a “"power-off’” condition.

The local altimeter setting is set into the altimeter with a manually
operated baroset knob. and is displayed on a four-digit readout, either in
inches of mercury or in millibars (as ordered). The nltimeter seiting does
not affect the output of the optical encoder, since the encoder is always
referenced to standard pressure (sea level; 20.92 inches of mercury or
1013.2 millibars),

Except lor introducing the altimeter setiing with the barosef knob,
operation of the altimeter is completely automatic. The barosei knob and
the display indicators are shown in Figure i,

The altitude alerter is a panel-mounted unit which includes all of the
operating contrels and indicators and the preselector logic circuits.
Altitude information for use in the altitude alerter is supplied elecironi-
cally from the encoding altimeter. Three Minilever switches, mounted on
the front panel of the unit, are used to select any altitude between 100 and
35.000 feet in 100-foot increments; the selected altitude is displayed on a
digital readout. The preselector control and indicators and an ALERT
indicator are also included on the front panel of the unit. All controls and
indicators for the altitude alerter are shown in Figure 2.

The altitude capture function is selected by a white pushbutton switch
{ARM) which energizes the preselector logic circuits, For altitude capture
function operation, the Integrated Flight Control System must be turned
on but not engaged in a vertical mode {(altitude hold or glide sivpe coupled).
When the Minilever switches are set to the desired altitude and the white
ARM pushbution is pushed in, an amber ARMD panel lamp lights to
indicate that the function is "armed.” When the airplane reaches the
selected altitude, the amber ARMD lamp turns off, and a green CPLD panel
lamp on the alerter and the altitude hold (ALT) lamp on the flight director
mode selector lights to indicate that altitude hold mode is operational, 1f
the Minilever switches are repositioned after the preselector has been
armed but before altitude hold is engaged, the logic circuits are reset and
must he rearmed by again pushing in the ARM switch.

The alert indicator consists of a three-lamp display and an associated
one-second aural tone. The green indicator lamp (ALERT)} lights when the
airplane altitude is within +300 feet of the selected altitude. When the
airplane enters an altitude band from 300 to 1000 feet above or below the
selecied altitude, the amber HI ALERT or LO ALERT lamp lights and
simultaneously, a one-second tone is heard. The one-second aural annun-
ciator is only activated whenever the amhber altitude band is entered, or the
green altitude band is departed. Thers is ne audible annunciator when the
green band is entered, or when the amber altitude band is deparied.

to
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[] -_ ) o

ALFITUBE REPORTING
o . ELECTRIC

1. ZERO-TO-THCOUSAND FOOT ALTITUDE DISPLAY POINTER -Directly indi-
cates airplane zltitude between 0 and 1000 feet; for altitudes abowve 1000 feet,
indicates last three digits of zltitnde {ones, tens, and hnndreds),

2. ALTITUDE READOUT - Displays altitude above 100 feet on three-section coun-
ter in increments of 10,000, 1000, and 100 feet. When altitude is below 10,000 feet, &
diapgonally striped flag appears in 10,000-foot window .

3. ZERO-TO-THOUSAND FOOT ALTITUDE DISPLAY DIAL - Calibrated in 10
nuemerical graduations which represent increments of 100 feet; the subdivisions
ol sach graduation represent increments of 20 feet.

4. ALTIMETEH SETTING READOUT - Displays altimeter setting set inito allime-
ter with boroset knob on a four-digit counter.

5. HAROSET KNOB - Used to set in local altimeter setting; clochwise rotation
increases setting, counterclockwise rotation decreases setting.

A. POWER-OFF WARNING FLAG - Appears across altitude readout when power
is removed from altimeter to indicate that readout is not reliable.

Figure 1. Cessna 800 Encoding Altimeter Indicator (Type EA-8B014)
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1. ALTITUDE SELECTOR AND DISPLAY - Minilever switches (3) select desired
altitude hetween 100 and 38,900 feet in 100-foot increments. Digital readout
digplays selected altitude. Black/white flag in first window. when wisible,
indicates selectzd altitude is less than 10,000 feet,

2. ALTITUDE CAPTURE CONTROL AND INDICATQORS - Selector switch and
twao-lamp indicator which operate as follows:

ARM Pushbulten Switch - Arms altitude capiure functiom of Alerier, pro-
vided Integrated Flight Control System is turned on and nol already
enpgaged in a vertical mode {altitude hold or glide sl ope coupled), and
altitude selector switches are set to desired altitude.

ARMD AMBER LAMP - Lightswhen ARM pushbutton switch is pushedin to
indicale that altitude capture function of flight director is engeaged;
remzains lighted unti] altitude is captured.

CPLD Green Lamp - Lights when airplane reaches selected altitude znd
Integrated Flight Control System altitude hold mede isautomatically
engaged.

3. ALTITUDE ALERT INDICATOR - Three-lamp indicator which operates within
a preestablished alert range on either side of the selected altitude, as follows:

ALERT Green Lamp - Lights when airplane altitude is within about 300 feet
of the selected altitude.

HI ALERT Amber Lamp - Lights when airplane altitide is about 1000 feet
above lhe selected alert nltitude during descent or when deviating by
about 200 feet above alert altitude afier reaching altitude.

1.0 ALERT Amber Lamp - Lights wben nirplane altitude is abont 1000 feet
below the selected alert altitude during climb or when deviating by
about 200 feet below alert altitude after reaching altitude.

NOTE

A one-secand aural tone is heard when the airplane enters
either amher band from ahove or below the altitude alert
range, or departs from the green band.

Figure 2. Cessna 800 Altitude Alerter Indicator (Type AA-BOLA)
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SECTION 2
LIMITATIONS

There is no change to the airplane performance when this avionic
equipment is installed. However, the encoding altimeter used in this
installation does have a limitation that requires a standard baromeiric
altimeter be installed ag a back-up altimeter.

SECTION 3
EMERGENCY PROCEDURES
ENCODING ALTIMETER FAILURE (WARNING FLAG SHOWING):
1. ENCODING ALT Circuit Breaker -- CHECK IN.

2. If warning flag is still showing, use the standby barometric
altimeter,

SECTION 4

NORMAL PROCEDURES
ALTIMETER OPERATION:

1. Baroset Knob -- TURN as necessary to set readout to local
altimeter setting.
2. Power-oif Warning Flag -- VERIFY that flag is not in view.

l WARNING |

Do not attempt to use aliimeter indication for flight
information if warning flag is in view. Flag indicates that
power has been removed from altimeter,

3. Altitude Display -- Below 1000 feet read altitude ondisplay pointer
and dial. Above $000 feet, read altitude on altitude readout plus
pointer and dial indication for last two digits {(for example, for an
altitude of 12,630 feet, read 12,600 feet on readout; read 30 feet on
pointer and dial).

ALTITUDE ENCODING AND ACCESSORY OPERATION:

QOperation of the altitude encoding and accessory information fune-
tions of the altimeter is completely automatic as soon as power is applied
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io the altimeter and the warning flag is out of view. However, for
transmission of the altitude informalion to the ground contraller, lhe
MODE C (ALT) function must be selected on the transpooder.

ALTITUDE ALERT:

NOTE

The altitude alerler must be used with a properiy function-
ing 800 enceoding altimeter for all operation. The altitude
preselect function is usable only when the airplane is
equipped with the Iniegrated Flight Control System.

During flight, altitude alert operation of the altitude alerter is suto-
matic within the preestablished alert range. Operation may be verified on
the ground as follows:

1.

Turn on airplane master and avionics power switches. Altimeter
power-off warning flag should disappear,

NOTE

When using the encoding altimeter to simulate altitude
inputs, no altitudes below 100 feet shall be used for testing.
If the combination of station altitude (near sea levei} and
pressure presents a below 100 foot situation, then preset
lowest obtainable altitude (above 100 feet) on altimeter and
perform the upper range of the test specified in steps 5and
6. Following this test, preset the altitude alarter for 1100to
1500 {eet above the previous preset altitude, and then
perform steps 3 and 4 for the lower altitude portion of the
test.

Set altitude selector switches to slightly more than 1000 feet above
altitude indicated on the encoding altimeter. Altitude is displayed
on readout.

Begin to turn altimeter baroset knob to set altimeter reading to
agree with selected altitude. When altitude reading reaches about
1000 feet below selected altitude, a one-second tone is heard and
amber LO ALERT lamp lights.

Continue to turn baroset hmob toward selected altitude. When
altitude reading is within about 300 feet of selected altitude, the LO
ALERT lamp goes out and the greer ALERT lamp lights.
Continue to turn bareset knob for altitude ahove selecied allitude
by about 300 feet. Green lamp goes out, one-second tone is heard,
and amber HI ALERT lamp lights.

Continue to turn baroset knob until altitude reading reaches about
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1000 feet above alert range. Just ag altitude leaves alert rauge, the
HI ALERT lamp goes out.

7. Turn barpset kxnob to reset altimeter as required.

B, Turn off power, power-off warning flag appears,

ALTITUDE CAPTURE:
Altitude capture operation may be verified on the ground as follows:

1. Turn on airplane master and avionics power switches. Power-ofi
warning flag on altimeter should disappear.

2. TurnonlIntegrated Flight Control System and verify thatavertical
mode is not selected.

3. Set altitude selector switches to desired altitude; altitude is dis-
pltayed on readout.

4. Push in ARM pushbutton switch. Amber ARMD lamp lights.

5. Turn altimeter baroset knob to set altimeter reading to displayed
alertsr altitude. When altimeler reaches approximate selected
altitude, ARMD lamp goes out and green CPLD lamp lights. The
altitude hold indicator lamp on the flight director mode selector
will also iight.,

6. Turn baroset knceb to reset altimeter as recuired.

7. Turn off power switches. Power-off warning flag appears and all
indicator lamps go out,

ALTITUDE CAPTURE OPERATING NOTES:
CAUTION

The altitude alerter used in this system is not designed to
identify the MDA (Minimum Descent Altfitude) or DA
{Decision Height) while making an instrument approach.
Therefore, the alerter should never be used during an
instrument approach to identify the MDA or DA.

1. If the altitude selector switches are moved to a new position after
the ARM pushbutton has been pushed in but before the altitude is
capiured, the alerter logic is reset and the ARM pushbutton must
be pushed again to enable the new altitude.

2. After altitude capture, and altitude hold mode is estahlished; if the
airplane leaves the selected zltitude, the green CPLD lamp will
reimnain lit. The altitude deviation will be indicated by the altitude
ALERT lamps and the discrepancy between the selected zltitude
displayed on the alerter and the airplane altitude displayed by the
altimeter.

3. If the altitude selector switches are set to a different altitude after
altitude capture, the Integrated Flight Control System will remain
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in the altitude hold mode but the green CPLD lamp will go out to
indicate that the altitude displayed is not the altitude at which the
airplane is heing held.

4. 1If the altitude hold is manually selected on the flight director mode
selector prior to automatic altitude capture, the ARMD lamp will
go out, the CPLD lamp will not light, and the capture logic circuits
will have to be reset for the next use. The function may be reset
after altitude hold is disengaged.

SECTION 5
PERFORMANCE

There is no change to the airplane performance when this avionic
equipment is installed.



PILOT'S OPERATING HANDBOOK CESSINA 200A AUTOPILOT
SUPPLEMENT (TYPE AF-2958)

SUPPLEMENT

CESSNA NAVOMATIC

200A AUTOPILOT
(Type AF-295B)

SECTION 1
GENERAL

The Cessna 200A Navomadtic is an all electric, single-axis (ailercon
control) autopilot system that provides added lateral and directional
stability. Components are a computer-amplifier. a. turn coordinator. an
aileron actuator, and a course deviation indicator({s} incorporating a
localizer reversed (BC) indicator light

Roll and yaw motions of the airplane are sensed by the turn coordina-
tor gyro. The computer-amplifier electronically computes the necessary
correetion and signals the actuateor to move the ailerons to maintain the
airplane in the commanded lateral attitude.

The 200A Navomatic will alse capture and track a VOR or localizer
course using signals from a VHF navigation receiver.

The operating controls for the Cessna 200A Navomatic are located on
the front panel of the computer-amplifier, shown in Figure 1. The primary
function pushbutions (DIR HOLD, NAV CAPT. and NAV TREK}, are
interlocked so that only one function can be selected atatime. The HISENS
and BACK CRS pushbuttons are not interlocked so that either or both of
these functions can be selected at any time.
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PILOT'S OPERATING HANDBCOK CESSNA 200A AUTOPILOT
SUPPLEMBENT {TYPE AF-2958)

@

=1

10,

1t

12.

13.

COURBE DEVIATION INDICATOR - Provides VOR{LLOC navigalion inpuls e
autopilol for intercept and lracking modes.,

LOCALIZER REVERSED INDICATOR LIGH! - Awmberlighl, labeled BC b un-
mates when ZACK CRS buttun ig pushed in (engaged)y and LOC requency
gelected, BO Lipht indicates conese indicalor neodle is peversed on oselecisd
recerver {when throed to o Ineatizer frequency ), This lughit s locatod within te
CHI indicntor.

TURN COOMPBINATOR - Sensces roll and yuw Yor wog s bevelie sod coaniieand
turn lunectinns,

BIR HOLD FUSHBUTTON - Seleets directinn hold modle, Ayrplane holds dorvew-
tiern 1t s Elying al time butbony s pushod.

NAV CAPT PUSHBUTTON - Selects NAV caplure mode. When paraile]l to
desired vourse, the airplane will turn to a pru-described imtercopt angle and
capture selected VOR or LOC course.

NAaY TRE PUSHBUTTON - Selects NAV lrack mode. Sarplune leacks seleried
VOH or LOC rourse.

HISENS PUSHBUTTON - During NAY CAPT or NAV']T RK uperalion, this negh
sensitivity selling increases dutopilot responss to NAV signal to provide nore
precise operatton during loecalizer approach. In low semsilivity postion rpush-
buttan out} responseto NAY sipnal isdampened forsmoeother trackomye o entuuate
VOR radivls; it wiso smnoths out effect of course scalloping during NAV oporie-
t1am.

BACHK CHS PUSIIBUTTON - Used with LOC operation unly. With AP swicl
OFF or ON, and when navigation receiver selectod by NAY swileh 15 sel oo
ocalizer frequency, il reverses normal logalizer ngedle indicanion (CD1) and
ciauses lovwlizer reversed (BOY iehit to illuwimmate, With AP swiiloh ON reversos
lugalizer signal to avtueoilot,

ACTUATOR - The torgue nwlorin e gotuplorcauses e allerons toomav e e tre
commendad direction.

NAY SWITCII - Selecls NAV 1 or NAV 2 navigalion receiver,

PULL TURN KNOB - When pulled oul and cenleved o detent, adrplane wall 1y
wings-level; when turned to the right ({), the airplivie will exceute o right,
standard rule tutn, when turned to tlie Lelt (Lo, tee sirplang will execitte o tott,
slandard rule luen When centered in detenl and poshed o, e operaling meods
sclected by a pushbution is engaged,

THIM - Usedictrim sutopidob o compensabe lommonor varabions e irerad L
or weight distribution. (For proper operation, the airerait’s radder tran, if sn

eguipped, must be manually trintmed belore the autopilol is engaged.)

AGP BWITCH - Twrns uutoptlol ON or OFF.

figure 1. Cessna 200A Autopilot, Operating Controels and Indicators

{Sheetl 2 of 2)
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{(TYPE AF-205B} SUPPLEMENT

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipmment isinstalled. However, the following autopilot limitation should
be adhered to during airplane operation:

BEFORE TAKE-OFF AND LANDING:

1. A/P ON-OFF Switch -- OFF,

SECTION 3
EMERGENCY PROCEDURES
TO OVERRIDE THE AUTOPILOT:

1. Airplane Control Wheel -- ROTATE as required to Override autopi-
lot.

NOTE

The servo may be overpowered at anytime without dam-
apge,

TO TURN OFF AUTOPILOT:

1. A/P ON-OFF Switch -- OFF.

SECTION 4
NORMAL PROCEDURES
BEFORE TAKE-OFF AND LANDING:

1. A/P ON-OFF Switch -- OFF.
2. BACHK CHS Buiton -- OFF (see Caution note under Nav Capiure).

NOTE
Periodically verify operation of amber warning light(s)

labeled BC on CDI(s), by engaging BACK CRS buiton with
a LOC frequency selected.



PILOT'S OPERATING HANDBOOK CEBSNA. 2004 AUTOPILOT
SUPPLEMENT (TYPE AF-295R)

INFLIGHT WINGS LEVELING:

L.

2.
3
F|

Airplane Rudder Trim -- ADJUST for zerc slip {'Ball” centered on
Turn Coordinator).

PULL-TURN Knob -- CENTER and PULL out.

A/P ON-OFF Switch -- ON.

Autopilot TRIM Control -- ADJUST for zero lurn rate (wings level
indication on Turn Coordinator).

NOTE

For optimum performance in airplanes equipped as float-
planes, use autopilot only in cruise flight or in approach
configuration with flaps down no more than 10 and
airspeed no lower than 75 KIAS on 172 and Ri72 Series
Models or 86 KIAS on 180, 185, U206 and TUZ206 Series
Models.

COMMAND TURNS:

1.

FULL-TURN Knok -- CENTER, PULL out and ROTATE.

DIRECTION HOLD:

Do

FULL-TURN Knok -- CENTER and PULL out.

Autopilot TRIM Control -- ADJUST for zero turn rate.

Airplane Rudder Trim -- ADJUST for zero slip ("Ball” centered).
DIR HOLD Buiton -- PUSH.

PULL-TURN Knob -- PUSH in defent position when a.u'pla.ne 1S on
desired heading.

Autopilot TRIM Control -- READJUST for zero turn rate.

NAV CAPTURE (VOR/LOC):

PULL-TURN Knob -- CENTER and PULL out.

NAV 1-2 Selector Switch -- SELECT desired VOR receiver.

Nav Receiver OBS or ARC Knob -- SET desired VOR course (if
tracking omni).

NOTE

Optional ARC knob should be in center position and ARC
amber warning light should be off.

NAV CAPT Button -- PUSH.
I[I SENS Butlon -- PUSH for localizer and “close-in” omni inter-
cepts.
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f3.

o

RACIK CRS RButton -- PUSH only 1) intercepting locilizer rront
coarse nulbound or bacly course inbnound.,

CAUTION

With BACK CRS button pushed in and localizer frequency
selected, the CD1 on sclected nav radio will be reversed
even when the autapilot switch s OFI°

PULL-TURN Rnob -- Turn airplane parallel to desired course.
NOTE

Alrplane must be turned untll heading is within 5" of

desived course,

PULL TUKN Knob -- CENTER and PUSTI in. The airplane should
then turn toward desired course at 497 £10¢ intercept angtle (il the
CDI1 needle is in full dellection).

NOTE
If mare than 15 miles {rom the station or mare than 3
minuies [rom intercept, use o nuanudl intercept procedure.

NAV TRHACKING (VOR/LOCH:

i

2.

NAV TRE Button -- PUSH when CDI centers and aryplane 18 witlnn
-5 of coursce heading,

HI SENS BUTTON -- DISENGAGE for enroute omni lracking
{leave ENGAGED for localizer).

Autopilot TRIM Control -- READJUST as required to maintain
track.

NOTE

Opltional ARC function. if installed, should not be uised for
aulopilut uperation. If airplane should deviate olf ¢rurse,
pull out PULL TURN knob and readjust airplane rudder
trim for straight flight on theTurn Coordinator. Push in
PULL TURN knob tu reintercept course. If deviation
persists, progressively make slight adjustmenis of auto-
pilot TRIM conirol towards the course as required Lo
maintain track.

SECTION 5
PERFORMANCE

There is no change {o the airplane performance when this #vionic
equipment is installed.



PILOT'S OPERATING HANDBOOK CESSNA 300A AUTOPILOT
SUFPLEMENT (TYPE AF-3954)

SUPPLEMENT

CESSNA NAVOMATIC

300A AUTOPILOT
{Type AF-395A)

SECTION 1
GENERAL

The Cessna 300A Navomatic is an all electrie, single-axis (a2ileron
control) autopilot system that provides added lateral and directional
stability. Components are a computer-amiplifier. a turn coordinator, a
directional gyro, an aileron actuator and a course deviation indicator(s)
incorporating a localizer reversed (BC) indicator light.

Hell and yaw motions of the airplane are sensed hy the turn coordina-
tor gyro. Deviations from the selected heading are sensed by thedirection-
al gyro. The computer-amplifier electronically comiputes the necessary
correction and signals the actuator to move the ailerons to maintain the
alrplane in the commanded lateral attitude or heading.

The 300A Navomatic will also intercept and track a VOR or localizer
course using signals from a VHF navigation receiver.

The cperating controls for the Cessna 300A Navomatic are located on
the front panel of the computer-amplifier and on the directional gyro,
shown in Figure 1. The primary functior pushbuttons (HDG SEL, NAV
INT, and NAV TRK). are interlocked s¢ that only one function can be
sciected at a time. The HI SENS and BACK CRS pushbuttons are not
interlocked so that either or hoth of these functions can be selected ut any
time.
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SUPPLEMENT {TYFE AF-385A)

ol

A

.

1,

11

COURSE DEVIATION INDICATONR - Mrovides VOR/ TLOC navigation inpuls o
sleralet foranternep! and trucking modes.

LOCALIZER REVERSED INDICATOR LIGHT - Amberlight. labeled BC.illum-
Inates when BACK CHS button is pushed m (engaged) and LOC feequency
selected, BC hghl indieales course mdicator necdle is reversed on selectod
recoiver{when tuned toalocalizerirequency ). Thislight iz lorated within the CD1
Aty

DILEECTIONAL GYRO INDICATOR - Provides heading information {o the
avinpilnt for beading intercept and hold, Heading buy on indicator is used o
select desiren heading or VOR/LOC course 1o be [lown.

TURN COORLDINATOR - Senses rol! and yvaw [or wings leveling and comwmmand
turn tunctions.

DG STL PUSOBUTTON - Atrerafi will turmn to wnd hold heading selected by Lthe
heading “bug” on the directionul gyro.

MNAY INT PUSHBU{TTON - When heading “hug”™ on 105 is set to selected course.
wireraft will wrn to and intercept selected VOR or [,0C course,

NAV TRK PUSHBUTTON - When heading "bug’ an D is setin selected course,
airerafl will track selected VOR or LOGC course.

{1 SENS PUSHBUTTON - During NAV INT nr NAV TRK aperation, thus high
sen@itivity setling increases avtopilut response to NAV sigoul wo provide more
precise operation during localizer approach. In low-sensitivity position {pusl-
Lution oul). responseto NAV siennl isdampened for smocthertracking ol enroute
VIR radials; it alss smoolhs oul effect of course sealloping during NAV npera-
tiom.

RBaCK CRS PUSTHHBUTTON - Used with 1LOC operation anly. With A/P switel
UFF ar ON, and when navigation reeceiver selected by NAY swilch is sel to &
locahimer [requency. it reverses normal localizer peedle indication (CD1) and
vaunes localizer reversed {BO) light to illuminate, Wity A/ switch ON, reverses
localizer signal to autopilot,

ACTUATON - Thetorgquemolorinthe actualorcansestheaileronsiomovein the
commanded direction.

CNAY SEWITCH - Selecis NAY 1 or NAY 2 navigation recgiver,

PULL TURN KNOB - When pulled out and centered in detent, airplane will fly
wines-level: when turned to the right (R). the airplane will execute a right.
standard rate tum: when turned 1o the left (L), the airplane will execute a left.
standard rate turn. When centered in detent and pushed in, the operaling mode
=eleried by a pushbniton is engaged.

. TRIM - Usedintrim antopilot to compensate forminor variations inaiveraft irim

mr laleral weight distribution. {For proper operation, the aireraft’s rudder trim, if
snoequipped. must he manually trimmed before the sutopilot is engaged.

AT SWITCH - Turns autopilot ON or OFT,

Figure 1. Cessna 300A Autopilol, Operating Controls and Indicators

{Sheet 2 of 2)
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SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipmentisinstalled. However, the following autopilot limitation should
be adhered to during airplane operation:

RBETORE TAKE-OFF AND LANDING:

1. A/P ON-OFTF Switch -- OFF.

SECTION 3

EMERGENCY PROCEDURES
TO OVERRIDE THE AUTOPILOT:

1. Airplane Control Wheel -- ROTATE as required to override autopi-
lot.

NOTE

The servo may be overpowercd at any time withoul dam-
age.

TG TURN OFF AUTOPILOT:

1. A/P ON-OFF Switch -- OFF.

SECTION 4
NORMAL PROCEDURES

BEFORE TAHE-OFF AND} LANDING:

1. A/P ON-OFF Switch -- OQFF.
2. BACK CRS Button -- OFF {see Cautionnote under Nav Intercept).

NQOTE
Periodically verify operation of amber warning light(s).

labeled BC on CDI(s). by engaging BACK CRS button with
a LOC frequency selecied.



PILOT'S OPERATING HANDBOOK CESSNA 300A AUTOFILOT
SUPPLEMENT (TYPE AF-395A)

INFLIGHT WINGS LEVELING:

1. Airplane Rudder Trim -- ADJUST for zero slip {"'Ball” centered nn
Turn Coordinator).

2. PULL-TURN Knob -- CENTER and PULL out.

3. A/P ON-OTF Switch -- ON.

4. Autopilot TRIM Control -- ADJUST for zero turn rate iwings level
indication on Turn Coordinator).

NOTE

For optimum performance in airplanes eguipped as float-
planes, use autopilot only in eruise flight or in approach
configuration with flaps down no tnore than 10° and
airspeed no lower than 75 KIAS on 172 and R172 Series
Models or 85 KIAS on 180, 185, U206 and TU206 Series
Models.

COMMAND TURNS:

1. PULL-TURN Knob -- CENTER, PULL out and ROTATE.
HEADING SELECT:
Directional Gyro -- SET to airplane magnetic heading.
Heading Seleclior Knob -- ROTATE bug to desired heading.

Heading Seleel Bulton -- PUSH,
PULL-TURN Knob -- CENTER and PUSH.

W =

NOTE

Airplane will turn automadtically to selected heading. it
airplane fails to hold the precise heading, readjust autopi-
lol TRIM centrol as required or disengugce aulopilot and
reset manual rudder trim (if installed).

NAV INTERCEPT (VOR/LOCY:
1. PULL-TURN Knob -- CENTER and PULL out.
2. NAV 1-2 Selector Switch -- SELECT desired receiver,
3

Nav Receiver OBS or ARC Knob -- SET desired VOR course (il
tracking omni).

NOTE

Optianal ARC knob should be in center position and ARC
warning light should be off.

p |
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4. Heading Seclector Knob -- ROTATE buyg to selected course (VOR or

localizer - inbound or outbound as appropriatel.

Directional Gyro --5ET tor magnetic heading.

NAV INT Button -- PUSH.

111 SENS Buiton -- PUSH for localizer and “close-in™ nmni inter-

cepts.

8. BACK CRS Buiton -- PUSH only if intercepting localizer front
course outbound or back course inbound.

N @

CAUTION

With BACK CRS button pushed in and localizer frequency
selected, the CDIT on selected nav radio will be reversed
even when the autopilot switch is OFF.

9. TPULL-TURN Knob -- PUSH.
NOTE
Airplane will automatically turn to a 45° intercept angle.
NAV TRACKING (VOR/LOCY:
1. NAV TRK Button -- PUSH when CDI centers (within one dot) and
airplane is within = 10° of course heading,.
2. HI SENS Button -- ldMisengagce tor enroute omni tracking (leave
cneaged for localizer).
NOTE
Optional ARC feature, if installed, should not be used for
autopilot operation., If CDI remains steadily off center.

readjust autopilot TRIM control as required to maintain
track.

SECTION b
PERFORMANCE

There is no change to the airplape performance when this avionic
equipment is installed.



PILOT'S OPERATING HANDBOOK CESSNA 400 AUTOPILOT
SUPPLEMENT (TYPE AF-420A)

SUPPLEMENT

CESSNA 400 AUTOPILOT
(Type AF-420A)

SECTION 1
GENERAL

Cessna 400 Autopilot (Type AF-420A) is a {wo axis automalic flight
control system that governs the position of the ailerons and elevators to
provide automatic roll and pitch stability as commanded by the selected
mode of operation. The system also provides for tracking of any magnetic
heading, automatic intercept and tracking of VOR radials and includes
manual turn and pitch command, altitude hold, and NAV 1 or NAV 2
receiver selection. There is no ILS coupler in the autopilot system.

The major components in a standard 400 autopilot system consistofa
control unit mounted in either the lower center stacl of the instrument
panel or lower consols, a panel-mounted vacuum driven unslaved direc-
tional gyro, and an aileron and elevator actuator. On some aircraft an
optional slaved compass system is offered consisting of a slaved direc-
tional gyro incorporating a built-in slaving indicator that monitors
heading displacement error between the flux detector and the slaved DG, a
remote mounted f[lux detector and a slaving accessory unit.

The control unit (flight controller) contains most of the operating
controls for the autopilot. In addition, controls for the directional gyro are
mounted on the front of the gyro and an A/P NAV 1/NAV 2 gelector switch
is installed adjacent to the control unit to allow the autopilot to operate in
conjunction with either navigation receiver.

1of 8






PILOT'S OPERATING HANDBOOK CESSNA 400 AUTOPILOT
SUPPLEMENT (TYPE AF-420A)

~1

in.

i1

12,

PITCH CONTROL - Caonirels pitch attitude of airplane. Wheo rataled toward UT,
airplane will pitch up. When rotated toward DWN, airplane will piteh down, Pitch
attitude depends on displacemnent of control from DETENT (level flight) position.
(Must be ceoordinated with airceraft elevator trim.)

FITCH TRIM - Used onty when PITCH control is in detent wo t11m airplane for
level flight.

PULL-TURN CONTROL KNOB - When pulled out and turned. airplane can be
banked right (R} or left (L), When in detent and pushed in, imercepts and main-
tains selected heading or VOR radial.

OMN-OFF SWITCH - Controls primary power to kavomatic 400.

FLNCTION SWITCH - Selects inode of operation. In HDG position heading hold
cirenits are angaged. [n OMNT INTERCEFPT position, onni couplerisengaged. In
TEEK position, omni couplerisengaged, butturm rateis limitedtothat appropriate
to two dots course deviation,

ALT ON-QFF - When at ALT ON, with PITCH conlrol in detent, maiotains the
selected altitnde. Movement of the PITCH control from level fiighl detent disen-
giages the altitude hold circuit,

LATERAL TRIM - Used when PULL-TURN control knoh is pulled cul and in
detent to trim sireraft for wing level attitude.

AITACRAFT TRIM LIGHTS - These lights illuminate as the pitch actuator cor-
recls toward the salected attitude or when the aireraft isout of trim to adegree thul
the pitch actuator is not able to correct to the attitude selected by the FITCil
control, When the upper light is illuminated, the aircraft elevator irim wheel
should he rotated forward for more nose down 1rim. When the iower light is ilhumi-
nated, a need for additional nose up trim is indicated,

AUTOFPILOT (A/P)NAV 1 DA NAV 2SELECTOR SWITCH - Selects the desired
navigation recsiver,

UNSLAVED DIRECTIONAL GYRO - When properly set to agree with the
magnetic compass, the DG will provide o stable visual indication of aireraft
heading to the pilot and also provides electrical heading information to the
autopilot.

HEADING INDEX (BUG) - Displays selected heading relative to the compass
card.

LUBBER LINE - Provides airplane heading reference index.

COMPABSS CARD - Rotates to display heading of sirplane with reference to
lubler line (12} on directional gyros.

Figure 1. Cessna 400 Aulopilot (Type AF-420A) (Sheet 2 of 3)
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16,

17,

18,

19,

HEADING SELECTOR KNOB (HDG) - When pushed in, the heading bug (11)
may be positioned to the desired magnetic heading by rotaling the HDG selector
knob. Also used to select VOR ovurse when the autopilot is installed with
Nav/Com radios without course datum.

GYRO ADJUSTMENT KNOB (PUSH) - When pushed in, allows the pilot to
manually rotate the gyro compass card {11} to correspond with the magnetic
heading Indicated by the compass. The unslaved gyro’s (100 compass card (13)
must be manually reset periodically to compensate for precessional errors in the
gyro. The slaved direclional gyro's (16) compass card (13) will zntomatically
realign itself due to the slaving features. However, tha slaved M3 may be
manually reset at any time in order to accelerate precession adjustment.

OPTIONAL SLAVED DIRECTIONAL GYRO - When properly set to agree with
the magnetic compass, the slaved DG will provida a magnetically stabilived
visual indication of aircraft heading and also provides electrical heading infor-
mation to the autopilot. The slaved DG eliminates the need to manually compen-
sate for precessional errors in the gyro.

GYROSLAVING INDICATOR - Displnys visualindication ofheading indicator
and flux detector synchronization. When slaving needle is aligned with the DG 45°
right index, it shows that tbe heading indicator agrees with the aircraft mapnetic
heading. Off-center pointer deflections show the direction of heading indicalor
error relative to aircraft magnetic heading. The gyroadjustment knob (15} inay be
used at any time to more rapidly accomplish synchronization of the heading
indicator reading with magnetic heading as indicated by the slaving indicator,

HEADING SELECTOR KNOH (PUSH/ 4) - When pushedin the headingbug (11}
may be positioned to the desired magnetic heading by rotating the PUSH/a
selector knob, Alsc used to select VOR conrse when an autopilot is installed with
Nav{Gom radios.

SLAVING OFF WARNING FLAG - When out of view, indicatos presence of
slaving vollage. When in view, indicates ahsent or low slaving voltage.

Figure 1. Cessna 400 Aulopilal (Type AT -420A) (Sheet 3 of 3)
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SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
eqquipment is installed. However, the following autopilot limitations
should be adhered fo during airplane operation:

OPERATING LIMITATIONS:

1. ON-OFF Switch -- OFF for takeoff and landing.

2. Maximum Airspeed for Autopilot Operation - - REFER to Autopi-

lot Limitations Placard on instrument panel of airplane.

3. Possible Altitude Loss with Autopilot Malfunction -- REFER to
Autopilot Limitations Placard on instrument panel of airplane.

SECTION 3

EMERGENCY PROCEDURES
IN CASE OF AUTOPILOT MALFUNCTION:

1. Airplane Contirol Wheel -- OPERATE as required to manually
override the autopilot.

NOTE
The servos may he manually overpowered at any time
without damage. However, thispractice should be kepttoa
minimum since slip clutch wear will result from extended
periods of manual overpower.
2. Autopilot ON-OFF Switeh -- OFF,
NOTE

If electrical malfunction persists, turn aircraft master or
avionics power switch OFF.

SECTION 4

NORMAL PROCEDURES
BEFORE TAKEOFF AND LANDING:

1. Autopilot ON-OFF Switch -- OFF.
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{TYPE AF-4204) SUPPLEMENT

IN-FLIGHT WINGS LEVELING:

Airplane Elevator and Rudder Trim -- ADJUST.
Avionics Power Switch -- ON,

PULL-TURN Knob -- PULL out and center in detent.
PITCH Conirol -- ADJUST to cenlered positicn.
PITCH TRIM Lever -- ADJUST to centered position.
ON-OFF Switch -- ON.

Lateral Trim Lever -- ADJUST to level wings.
PITCH TRIM Lever -- ADJUST for longitudinal trim.

0N o LN

ALTITUDE HOLD:

1. PITCH Control -- DETENT position.
2. OFF-ALT ON Switch -- ALT ON.

COMMAND TURNS:
1. PULL-TURN Knob -- PULL and ROTATE.
CLIMB OR DESCENT:
Aircraft Power and Trim -- ADJUST.
PITCH Control Wheel -- Rotate UP or DOWN.

Lateral Trim Lever -- ADJUST to level wings.
PITCH Trim Laver -- ADJUST if aircraft trim light is illuminated.

Ll

NOTE

If trim iight remains illuminated readjust the aircraft
elevator trim wheel.

HEADING SELECT:

PUSH Knob on DG -- S8ET to aircraft magnetic heading.
HDG Knob on DG -- ROTATE “bug” to desired heading.
Function Switch -- SET o HDG.

PULL-TURN Knob -- PUSH.

N

NOTE
Airplane will turn antomatically to selected heading.
OMNI COUPLING:
1. PULL-TURN Knob -- PULL out.

2. AJP NAV 1/NAV 2 Selector Switch (On Instrument Panel) --
SELECT desired Nav receiver,



PILOT'S OPERATING HANDBOOK CESSNA 400 AUTOPILOT

SUPPLEMENT {TYPE AF-4204)
3. Nav Indicator OBS {or ARC) Kneob -- SET VOR course.
4. HDG Knob DG -- ROTATE “bug” to agree with OBS on CDI.
5. Function Switch -- SET to OMNI INTERCEPT.
8. PULL-TURN Knob -- PUSH.

NOTE

Airplane will automatically intercept at 45° and then track
the selected omni course.

7. Function Switch -- S8ET to TRK for VOR station passage and
smoother tracking of omni radials.

SECTION b
PERFORMANCE

There is no change to the mirplane performance when this avionic
equipment is installed.

7/(8 Blank)



PILOT'S OPERATING HANDBOOK CESSNA 4008 AUTOPILOT
SUPPLEMENT (TYPIL AF-B50A)

SUPPLEMENT

CESSNA 400B

NAVOMATIC AUTOPILOT
(Type AF-550A)

SECTION 1
GENERAL

Cessna 400B Navomatic Autopilot (Type AF-5504A) is a two axis
autometic flight control system that governs the positions of the ailerons
and eievators to provide automatic roll and pitch stahility as commanded
by the selected mode of cperation. The system also provides for tracking of
any magnetic heading, automatic intercept and tracking of VOR radials or
ILS localizer and glide slope beams. and includes automatic pitch syn-
chronization and trim. manual turn and pitch command. altitude hold.
back course switching, Nav 1 or Nav 2 receiver selection. an automatic
autopilot disengage acceleration sensor with an associated autopilot
disengagenent warning horn and a prior-te-flight test function.

The major componentsinastandard 400B autopilot system consistofa
control unit and accessory unil mounted side-by-side in the lower center
stack of the insirument panel, a panel-mounted vacuum driven unslaved
directional gyro and an attitude gyro, a remote mounted acceleration
sensor with a built in "G switch. an associated autopilot disengage
warning horn. an altitude sensor, an aileron, elevator and elevator trim
actuator, In addition, an optional unslaved HBI1 is offered as replacement
for the standard unslaved directional gyro and two optional slaved
compass systems consisting of a remote mounted flux deiector, a slaving
accessory unit {offered without course datum on 300 Series Radios and
with. or wilhout. course datum on 400 Series Hadios}. and either a slaved
directional gyro or a slaved Horizontal Situation Indicator (HS[) are
offered. Both the optional slaved DG and optional slaved HSI are panel-
mounted and incorporate a slaving meter that monitcors heading displace-
ment error between the flux detector and the slaved DG or slaved HSI. The
HSI, in addition to replacing the standard DG, also replaces the standard
Course Deviation Indicator {CDI}normaliy installed with the navipalional
receiver.

NOTE

400 Nav/Coni vadios eguipped with course datum aid the

iot14
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pilot by eliminating the need {o set the DG heading bug to
the desired VOR or ILS course. When course datum is
ingtalled, the autopilot wili automatically track the VOR
aor ILS course selected by the OBS on the CDI or course
selectnr on the slaved HSI

The control unit ({light controller) and accessory unit contain most of
ihe operaling contirois for the autopilot. in addition, there are three
switcrhes mounted on the pilot's control wheel and two switches mounted in
the autopilat accessory unit. The three switches on the pilot's control
wheel provide for manual electric trim operation. autopilot disengage and
electric trim disengage. An AP NAV 1/NAV 2 switch in the autopilot
rccessory unit provides for selection of the desired VOR receiver (NAV 1
3r NAV 2) and a REV SNB selector switch (LOC 1 or LOC 2}, also in the
autopilot accessory unit. is provided to select back-course (reverse
sensing} operation on the desired navigation receiver. All operating
controls necessary to properly operate the 400B autopilot are shown in
Figure 1.

An automatic autopilot disengage function (provided by the "G"
switch in the acceleration sensor) will automatically disengage the
autapilot anytime the sirplane pitches down at more than a normail rate
from normal flight attitude. The operational capability of the disengage
function should be tested before takeoff by pressing the TEST EA FLT
button, located on the accessory unit. When the TEST buttan is pressed
with the autopilot engaged, the "G gwitch in the acceleration sensor is
actuated and if the * G switch is functional. the autopilot will disengage.
the auiopilot disconnect horn will sound. and the autopilot disconnect
(DISC)warning (WARN) lightwill illuminate yellow ta advise the pilot the
autopilot disengage system is operational.

The autopilot will also be automatically disengaged anylime the
airplane pitches up or down more than a normal amount from a level flight
attitude. In this event, the disconnect harn would sound and the disconnect
light would illuminate, advising the pilot that the autopilot has disen-
gaged.

An additional autopilot disengage feature is provided by a thermos-
tatic switch which monitors the operating temperature of the aileron and
elevator actuatars. If the temperature becomes abniormal in either the roll
or pilch actuator, the thermostatic switch opens and disengages the
autopilot to remove pewer from the actuator. After approximately 10
minutes, the switch automatically resets to clase the autopilot interlock
circuit. Power can then be reapplied to the actualor by re-engaging the
AP/ON-OFF switch.

The autlopilot disconnect (DISC) warning (WARN) light, on the acces-
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sory anit, will illuminate yellow when the autopilot isdisengaged by any
means other than the control wheel AUTOPILOT DISENGAGE switch.
Whenever the autopilot is disengaged by any 1neans. the autopilot disen-
gage horn will produce a short tone lasting 1to 2 seconds wilh decreasing
amplitude. The aulopilet disconnect warning (WARN) lighi (y=llow) will
remain on. until it is cancelled by pressing the control wheel AUTOPILOT
DISENGAGE switch.

The back course (REV SNS LOC 1/LOC 2) selector switch, mounted in
the autopilot accessory unit. is only used when conducting localizer
approaches. With the navigation receiver set to a localizer frequency,
positioning the switch to LOC 1 or LOC 2 (back course) will reverse ihe
appropriate signals to provide for back course operation for either
antopilot or manual flight. Except when a horizonial situation indicator 1s
insialled. selecting back course (REV 8NS LOC 1/LOC 2) causes reversal
of the Course Deviation Indicator (CDBI} indication. whether or not the
autopilot is being used.

The navigation receiver selector switch fAPNAV 1/NAV 2}, instalicd
in the autopilot accessory unit when dual navigation receivers uare
instaiied, allows the antopilot to operate in conjunction with either
navigdation receiver.

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipment is disengaged. However, the following autopilol limitations
must be foliowed during airplane operation with the aulopilot engaged.

OPERATING LIMITATIONS WITH AUTOPILOT ENGAGED:

1. Maxiinum Airspeed -- 165 KIAS
Reduce maximum speed 10 KTS every 3,000 Ft. above FL 180.
2., Maximum Altitude Loss During Malfunction Recovery:
Cruise -- 300 F't.
Approach -- 200 Ft,
3. Maximum Flap Deflection -- 10°.
4. TIn Altitude Hold Mode:
Maximum Speed for Flap and Gear Operation -- 116 KIAS.
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t. CONTROLUNIT - Provides the primary switches and controls far operating the
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aulopilot,

PITCH CONTHROL - Contrels piteh attilude of airplane. When rotated toward UP.
wirplane will piteh up. When rotated toward DWN, airplone will pitch down . Piteh
dititude depends on displacement of rontrol from level flight position.

FULL-TURN CONTRQOL KNQB - When pulled out and lurned, aireratt will bank
right (R nr left (L) When in detenl and pushed in mntercepts and mainkains
selevcted hewding (HDG) When pulled out and in detent, aclts as wing leveler.

LATERAL TRIM CONTROL (TRIM) - When PULL-TURN knob is pulled out und
centered. contral is used o trim airerall for wings tevel attitude,

AUTOPILOTON-OFIFF SWITCH{AP/QN) - Controls primary powor Lo turnanor
wff the: Navoratic 4008, When the AP/ON switch is turned off, the autopdol
diseneage Born will produce o short tone Jasting from 1 1o 2 seconds with
decrcasine amplnude and aotopilot diseonnert light will illuminate.

NAVIOATION ENGAGE SWITCH (NAV) - When PULL-TURN knuh i~ pushid
i, selects automatic VOR radisl or localizer intercept and tracking operation.

ALTITUDE HOLD ENGACGE SWITCT{ 1 ALT) - Selects antomatic altitude hold, 11
arteraft iz in anything but leve! flight, the altitude control will smoathly level the
airplane and return ol to the wititude existing when ALT hold switch was prossed

ACCESSORY UNIT - Provides the pilot with an automatic antopilot disesnnect
warning light, an autopilot disconnec! system self-test button for vse prior to
fhighl, a reverse sense (back-courset selector switch and a navigation recelver
selegtor switih.

BACK COURSE REVERSE SENSE (REV SNS) L.OC 1 OR LOC 2 SELECTOR
SWITCH - Used with (.0C operation only, Wdh AP switch OFF or ON, and when
navigatinn receiver selected hy AP swiich {on autopilel avcessory unily is sebloa
lovializer frequency. il reverses normal localizer needle indication un a course
tdevialion indicalor (CDT) and causes lovalizer reversed (BCY Light to illuminale.
Whith AT switel ON (oo autopilet (light contrnller), reverses loceliver signal to
autupilet,

CAUTION

When an uptional horizontal situalion indicatar (J15]) is installed,
the cmnideviation bardoesnot reverse However, with APSWITCH]
ON ton autopilat Myrht controller), selection of either LOC Y 0r LOC
2 will always cause the localizer signal W the autnpiiot to reverse
Yor back-course aperation.

AUTOPILOT (AP NAYV LOHNAV2SELECTORSWITCH - Selocts appropriate

sipnuls from the desired navigation recetver.

AUTOPTLOT DISCONNECT WARNING INDICATOR LIGHT (DISC WARNY -
Whenever Uie mitopllol 1s disenga ped by any means, other than the controlwheel

Figure 1. Cessna 400B Navomatic Autopilot (Type AF-550A)
(Sheet 3 of 6)
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23.

AUTOPILOT DISENGAGE switch, the aulopilol diseonnect (DISC) warning
{WARN light will illuminate yellow and will remain lighted until it is cancelled
by pulltng al the contral wheel AUTOPILOT DISENGAGE switch. When the
autopilnt disconnect DISC WARN indieator lightis activated, the eireuitwillalse
automaticatly activote an wutopilot disengage warning horn that will produce a,
short tone lasting from ! to 2 seconds with decreasing amplitudo.

AUTOPILOT DISCONNECT TEST BUTTON (TEST EA FLTY - When the TEST
E& PLT pushbutton is pressed and held with the autapilotengaped, the "0 switch
in the aceeleration sensor is actoated and tf the "G swilch iy funetional, Lhe
APJON-OFF switch wilt aulomalically disengage, the autopilot disconnec! horn
will pruduce a short tone and the yellow autopilot disconnect warning light will
illuminate to advise the pitot the "G switch disengaging funciinn Isnperational.

ATTITUDE GYRO - Provides the pilnt with a visual indicatinn of the airplane's
prich and roll attitude with respect Lo the earth and also provides the autnpilot
with electrical rotl and pitch signals.

GYHRO HORIZON (ATTITUDE BACKGROUND) - Maves with respert to sy-
belie aireratt to display actual pileh and rull attitude.

SYMBOLIC ATIRCEAFT - Sarves as a stationary symbuol of tha aireraft. Aircraft
pitch and toll altitudes are displayed by the relationship between the {ixed
symbalic aircraft and the movable background.

SYMBOLIC AIRCRAFT ALIGNMENT KNGOB - Provices manual positioning of
the rymibolic aircraft for level lighl under various load conditions.

HORIZON LINE - Provides indentilication of artificial hurizon,

HOLL ATTITUDLE INDEX - Displays actual roll attitude throagh imovahle index
ind fixed reference marks at 0, 10, 20, 30, 80 and M degrees.

NON-SLAVED DIHECTIONAL GYRO - Frovides a stable visual indication of
wireraft heading to the pilot and provides electrieal heading information in the
autopilnot,

HEADING BUG - Moved by HDG knob on DQ or PUSH ., . Knob on Sluver] DG or
FUSH CARD SET. . Knob on HSI's to select desired heading.

LUBBEHR LINE - lodicates aireraft magnetic heading on compass card {22)

COMPARS CARD - Rotates to display heading of airplane with reference 1o
tubber line (217 on DG's or HSI1L

HEADNING SELECTOR KNOR (HDG) - When pushed in. the heading bug 115y
may be posttioned to the desired magnetic hoading by ritating the HDG seluctor
knob. Also used to select VOR ar ILS course when the autopilol 1s installad with
MK Serivs Hudios or 400 Serias Radios withoul course datum.

GYRO ADJUSTMENT KNOR (PUSH) - When pushed in, allows the pilot Lo

manually rotate the gyro compass card (28) to correspond with the mapnetic

Figure 1. Cessna 400B Navomatic Autopilot {Type AF-5504)
{Sheet 4 of 6)
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2y,
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heading indicated By the compass. The unslaved directional gyro's 19y compass
card 122) must be manually reset periodically 1o compensate for precessional
errors in the gyro. Fhe slaved directional gyro's {37} compa ss card {22} will
avtomatically realign itself due to the slaving features. Howev er the slaved DG
may be manually reset at any time in order to accelerate precession adjusiment.

NON-SLAVED HORIZONTAL SITUATION INDICATOR (HSI} - Provides a
pictarial presontation of aircrall deviation relative to VOR radials and ncalizer
beams. [t also displays glide slope deviations and gives heading refevence with
respect to magnetic north. The unslaved HSI'sdireetional gyrocompusscard (22)
must be munually reset periodically to compensale for precessional erryrs in the
gyro.

OMNIBEAHING POINTEHR - Indicates selecled VOR course or localizer coutrse
an conlpass card (22) The selected VO radial or localizer heading remains seton
the compass card when the compass card (28) is rotated.

HEADING WARNING FLAG (HDG) - When flag is in view heading chsplay 1=
invaiid due o the slaving system power being interrupted or {he HS1 vacuum
powered pyro speed being low.

NAV FLAG - Flag is in view when the NAV receiver signal 15 inadoequate.

COURSE DEVIATION BAH - Bar 1s center purtion of omni bearing puinter and
moves lalerally o pictorially indicate relationship of atreradl to selected conrse.
It relates in degrees of angular displacement from VOR radinls or localizer beasm
cenler,

COUHSE DEVIATION QTS - A course devialion bar displa cement of 2 dots
represents full scale (VOR 110° 0r LOC 21w Ydeviation from beam cenlerline.

T FROM INDICATOR FLAG - ladieates direelion of VORI station relative to
selected conrse.

HEATDNG SELECTOR KNOR(PUSIVCARDERTy 1 Fositions headie iuw
on cnmpass eard (22) by rotating the CARDSET knob, Pushing in and votabinge the
CARD BET knob sots the compass card, The “bug”™ (36) rotutes with the compiss
card. Also used to select VOR or ILS cnuese when the swtopilot is insletierd with
W Series Radios or 400 Series Radios without course diatinn,

COUHSE SHELECTOR KNOBR - Positions omnl bearing pointer {267 an the con-
pitss card (22) by rotating the course soleclor b,

GLANLE SLOPE SCALE Indicatesdisplacement from glide slope beam center. A4
hide slope deviatiom bar displacement of 2 dols, represents [ull sceale 1187
deviglion hove oy helow zlhide slope bearn centerline.

GLIDE SLOPE PLACG - When n view, indicates slide slope receiver siennd is oot
reliahle.

Figure 1. Cessna 400B Navematic Autopilot (Type AF-DEDA)
{Sheet 5 of 8)
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SUPPLEMENT UTYPE AF-550A1
36. GLIDE SLOPE POINTER - Indicates on glide slope scale {34) aivvrall displace-

I,

3

CIEN

42

44

meni from glide slope beam center,

OPTIONAL SLAVED DIRECTIONAL GYRO  When properly set to apgreas with
the magnetic compass, the slaved 0G will provide a magnetically stabilized
visual indication of aircrafl beading and also provides glectvical heading infur-
matien to e autopilot The slaved DG ehiminates the need o manually compen-
sile for precessional errors in the gyroe since the gyro motor will keep the card
aligned with the rarih’'s mugnetic field.

GYRQSLAVING INDICATOHR - Displuys visuzlindication ofheading indicator
and flux detector synchronization, When slaving needle 18 aligned with the 45
right index on the DG or HS1 it shows that the headings indicator agress wirh the
areraft imagnetic heading, Off-center pointer deflections show the divection ol the
heading indicator ercor relative to aivcraft magnetic heading The slaved 1151s
t41y compass CARI) SET knob (32) or the slaved DG's wyvro adjustment knob (24)
ey be used at any Ume to more rapidly accomplish synehronization of the
heading indicator rexding with magnetic heading as indicated by the slaving
indicator.

HEADING SELECTOR KNOBIPUSH// ) - When pushed 10 Whe heading Do (20
mauay be positioned to the desired mapnelic beading by rotating the PUSHLS
selector knoh. Alse used to selert VOT or ILS course when aulopitol is installed
willl a 300 Series Radio or 400 Series Radios without course datum.,

SLAVINGOFFWARNING FLAG - When oul of view. immdicales adequiste slaving
vultapge. When in view. indicates absent or low slaving vollago.

SLAVED ITORIZONTAL SITUATION INDICATOR(HSI)  Provides a pictorisl
presentalion of airveraft deviation relative to VOR radials and locolizer beams. It
also displays glide slope deviations and gives heading reference with respect Lo
mapnetic north, The slaving feature associated with the HSTs directional gyro
compass card {22) eliminates the need o manually conipensate (ur preccessioni|
errers in the gyvro, However, the slaved DG may be ntanually reset wtany time in
arder to accelerate prevessional adjustment.

ELECTHIC TRIM SWITCH - When moved torward to DN position. moves the
clovatoer trim tub in e nose-down’ direction: conversely. pulling Lhe swileh aft
trrthe up pesition. moves thetabinthe "noese-up” direclion, Blectrie troun swireh 1s
wnly oporntional with sutupilot AP/ON-CFF switch O1F.

ELECTRIC TRIM DISENGACE SWITCH - When pulled alt o the 0FE posidanm
th=engages (he clectne tnm system. A scoeondiary disen pagemend ol legtvie 1enn
s providied by a THIM/PULL OFF erroad breaker pullout to renonee ol oleeleiont
prerwer frenn Wie glectric brim systom.

ALUTOPILOT DISENGAGE BWITCIH - When mementarily pulbad alb e rhe O
pusition, trips primary AP ON/OTE switch 1o OFF and removes oll electmoal
power from the system. Autopilol will remain OFF until primary Al* ON/OFE
=witeh 18 turned ON evon though the swilch isspring loqaded loreturn b ON w e
relensed.

Figure 1. Cessna 400B Navomatic Autopilot  Tvpe AF-550A)
{Sheet § of 6)



CESSNA 4n0B AUTOPILOT PILOT'S OPERATING HANDBOOK
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SECTION 3
EMERGENCY PROCEDURES

IN CASE OF AUTOPILOT MALFUNCTICN:

1

Airplane Control Wheel -- OPERATE as required to manually
aoverride the autopilot.

NOTE

The servos may be manually overpowered at any time
wilthout damage. If pitch axisisoverpowered, eleclric trim
will run in opposition to everpowering force. Manually
overpowering the autopilot should be kepl to a minimum
since slip clutch wear will result from extended periods of
manual overpower.

AUTCPILOT DISENGAGE Switch (on Contrel Wheel) -- PULL
QOFF.

NOTE
This action automatically trips autopilot OQN-OFF swilch
OFFP. If electrical malfunction still persists, turn avionics

power switch OFF and. if necessary, furn the airplane
master switch OFF.

SECTION 4
NORMAL PROCEDURES

BEFORE TAKEOFF RELIABILITY TESTS:

10

1.

Autopilot Automatic Disconnect Cheeck (with Engine Running and
Gyros Krected) -- PERFORM the following checks.

a. PULL-TURN Knob -- CENTER and PULL OUT.

b. Autopilot Lateral TRIM Control -- CENTER.

c. AP ON-OFF Rocker Switch -- ON,

NOTE
The roll servo will engage immediately. The pitch servo

will engage after pitch synchronization as evidenced by
the aulopilot pitch command wheel coming to rest.



MLOTS OPERATING HANDBOOK CESSNA 4008 AUTOFILOT

SUPPLEMENT 1TY P AF-5h058
d.  Airplan Control Wheel -- HOLD to reduce muvement.
. Autopilot Disconnect TEST Prior To EA FLT Button -- PUSH
and HOLT).
t.  Verify the following:
(1) AP ON-OFF Rocker Switch -- DBSERVE dizcugugye to
OFF position.
(2} Autopilot DISC WARN Light -- OBSERVE vellow
iliumination.
(3) Autopilot Disengage Horn -- OBSERVLE 1 o 2 second
aural tone.
.  Ailrplane Control Wheel AUTORILOT DISENGAGE Swileh -
PULL to turn off autopilot DISC WARN light.
BEFORE TAKEOFF AND LANDING:
1. AF ON-OFF Rocker Switch -- PUSH QFF.
2. REV SNS LOC 1/LOC 2 Switch {on Autopilot Accessaory Untt) --

OFF.

IN-FLIGHT WINGS LEVELING:

grk LR

Airplane Elevator and Rudder Trimn -- ADJUST.
PULL-TURN Knob -- CENTER and PULL OUT.
AP ON-OFF ROCKER SWITCH -- PUSH ON.
Lateral TRIM Knohb -- ADJUST to leve) wings. ®
Piteh Command Wheel -- ADJUST as desired.

ALTITUDE HOLD:

1.

2.
3.

ALT Rocker Switch -- PUSH to held altitude.

NOTES

The autopilot ON-OFF switch mustbe engaged for a short
time {maximum of 30 seconds) before the ALT switch can
be engaped.

Altitude Hold mcde will autoematically disengage on a
coupled ILS approach when the glide slope is captured.

Alirplane Rudder Trim -- ADJUST.
Lateral TRIM -- ADJUST to level wings.

COMMAND TUHRNS:

1.

PULL-TURN Knob -- FULL OUT and ROTATE as desired.

11
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CLIMB OR DESCENT:

1. ALT Rocker Switch -- DISENGAGE.
2. Pitch Command Wheel -- ROTATE UP or DOWN as desired.
3. Rudder Trim -- ADJUST as required.

HEADING SELECT:

1. PUSH Knob on DG or HSI -- SET to aircrafi magnetic heading.

2. HDG Knobon DG or CARD SET Knobon HSI -- ROTATE bugto
desired heading.

3. NAV Rocker Switch -- OFF.

4, PULL-TURN Knob -- PUSH IN.

NOTE
Airplane will turn automatically to selected heading.
VOR COUPLING:

t. PULL-TURN Knob -- PULL QUT.

2. APNAVI1/NAVZ2Belector Switch (on Aulopilot Accessory Unit)--
SET to desired VOR receiver.

3. Nav Indicator OBS or Course Selector Knob on HSI -- SET VOR
course.

4, HDG RKnobhon DG or CARD SET Knaob on HSI (300 6r 400 Nav/ Com
Radios without Course Datum Only) -- ROTATE bug to ugree with
OBS.

5. PULL-TURN Knob -- PUSH IN.

6. NAV Rocker Swilch -- ON (within 135° of desired heading).

NOTE

Airplane will automatically intercept and then track the
selected VOR course.

ILS/LOC APPROACH:
i. Wing Fiaps -- SELECT desired 0° to 10° approach setting.
NOTE
Maximum allowable flap deflection is 107 with autopiliot
engaged. Airspeed should be reduced to 115 KIAS priorto

operation of the flaps if operating in the altitude hold
mode,

12



PILOT'S OPERATING HANDDBOOK CESSNA 400B AUTOPILOT
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i1,

12,

Airspeed -- ADJUST to approach speed (95 to 115 KI[AS).
Rudder Trim -- ADJUST as required.

PULL-TURN KNOB -- PULL out and turn airplane to within 30° to
457 of localizer heading.

A/PNAV1/NAV 2 Selector Switch (on Autopilot Accessory Unit)
-- 8ET for NAV I recsiver,

REV SNS LOC 1/L0OC 2 Seleclor Switch {on Autopilot Accessory
Unit) -- SELECT only if intercepling localizer front course nult-
bound or back course inbound.

CAUTION

When Rev SNS switch is placed in the LOC 1 or LOC 2
position {on Autopilot Accessory Unit), and a localizer
frequency is selected, the CDI on tbe selected Nav radio
will be reversed even when the autopilot swiich 15 OFF.

NOTE

Selection of LOC 1 or LOC 2 will only reverse the vertical
needle ona Course Deviation Indicator. When the optional
Horizontal Situation Indicator is installed. operation of
the HSI needle is unaffected by the selection of LOC t or
LOC 2. However, selecltion of LOC 1 or LOC 2 {(correspond-
ing to the selected A/P NAV I/NAV 2switch position) will
always cause the localizer signal to the autopilot to
reverse for back-course operation.

Nav Indicator OBS or Course Seleclor Knob on HSI -- SET to
iocalizer front course heading for both front and back course
approaches.

HDG Knobon DG or CARD SET Knob on HSI1 (300 or 400 Nav/Com
Radios without Course Datum Only) -- ROTATE bug to localizer
course {inbound or outbound as appropriate).

PULL-TURN Knob -- PUSH.

NAV Rorker Switch -- ON for autematic inlercept and TLS track-
ing.

HDG Knob on DG or CARD SET Knob on HSI (400 Nav/Com
Hadios with Course Datum OCnly} -- ROTATE bug to missed
approach heading.

ALT Rocker Switch -- ON when at publisbed approach altitude.

NOTE

Antopiloet can only capture glide slope from below beam
center.

13
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13.

14,

15.

18.

17.

ALT Rocker Switch:

CHECK -- AUTOMATIC DISENGAGEMENT at glide slope

capture.

OFF -- AT FINAL APPROACH FIX if localizer approachonly.
Autopilot PITCH Command Wheel -- ADJUST for proper descent, if
localizer approach only.

Landing Gear -- EXTEND by outer marker.
NOTE

Alirspeed should be reduced to 115 KIAS prior to operation
of the gear if operating in the altitude hold mode.

AUTOPILOT DISENGAGE SWITCH (on Control Wheel) -- OFF
before landing and extending flaps more than 10°, or when execut-

ing missed approach.
Wing Flaps -- EXTEND as required after landing is assured.

SECTION &
PERFORMANCE

There is no change to the airplane performance when this avionic
equipment is installed.

14
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SUPPLEMENT

CESSNA 400B INTEGRATED

FLIGHT CONTROL SYSTEM
(Type IF-B50A)}

SECTION 1
GENERAL

The Cessna 400B Integrated Flight Control System providesacapabil-
ity of automatic flight contrel or manual contrel with precision flight
direction commmand provided by computed information. The complete
presentation for the system is displayed on the Flight Director Indicator
(FDI), the Mode Selector and the Horizontal Situation Indicator (HSI).

The operation of the manual and the automatic sy stem is basically the
saume. The difference is whether the pilot decides to follow the Flight
Director commands manually or allows the autopilot to {ly the airplanc.

Frecision flight direction inflormation for manual control is provided
on the FDI. The FDI includes a symbolic airplane which incorporates pitch
and roll ecommand Bars. The pilot merely fliesthe airplane to cenfer the two
command bars to follow the calculated flight palh determined by the
computer. In this way, climbs, descents, or turns are easily and accurately
executed.

A Horizontal Situation Indicator (HSI) displays a pictorial presenta-
tion of the airplane’s position relative to VOR radials, localizer and glide
slupe beams. The HSI also gives heading reference with respect to
magnetic north and provides selection of the desired heading, VOR radials,
LOC runway heading, and RNAV course when installed.

For automatic flight, the autopilot ON-OFF switch on the aulopilet
cantroller. is activated. Pitch and roil manual command controls are also
located on this unit. All other normal modes of flight. are controlled from
the Mode Selector.

An automatic autopilot disengage function (provided by the "G”
switch in the acceleration sensor) will automatically disengage the
autepilot anytime the airplane pitches down at more than a normal rate
from normal flight attitudes. The operational capabilily of the disengage
function should be tested before takeoff by pressing the TEST-EA FLT

1 0f 18



CESSNA 400B IFCS PILOT'S OPERATIN G HANDBOCK
{TYPE IF-550A) SUPPLEMENT

button, located on the autopilot aceessory unit. When the TEST button is
pressed with the autopilot engaged, the "G switch in the acceieration
sensor is actuated and if the "G” switch is funciional, the autopilot will
disengage. the autopilot disconnect horn will sound. and the yellow
autnpilot disconnect (DISC) warning (WARN) light will il luminate on the
autopilel accessory unit to advise the pilot the autopilotdisengage system
is operational.

The autopilet will also be automatically disengaged aunytime the
airplane pitches up or down more than a normal amountfrom a level flight
attitude, In this event, the disconnect horn would sound and the disconnect
light would illumninate, advising the pilot that the autopilot has disen-
gaged.

An additional autopilot disengage feature is provided by a thermos-
tatic switch which monitors the operating temperature of the aileron and
elevator ectuators. If the temperature becomes abnormal in either the roll
or pitch actuators, the Lhermosiatic switch opens and disengages the
autopilot to remove power from the actuator. After approximately 10
minutes, the switch automatically resets to close the autopilot interlock
circuit. Power can then be reapplied to the actuator by re-engaging the
AP/ON-OFF switch.

The autopilot disconnect warning light, on the accessory unit, will
iiluminate yellow when the autopilot is disengaged by any means other
than the control wheel AUTOPILOT DISENGAGE switch. Whenever the
autopilot is disenpaged by any means, the autopilot disengage horn will
produce a short tone lasting 1 to 2 seconds with decreasing amplitude. The
autopilot disconnect warning light {yellow) will remain on, until it is
cancelled by pressing the control wheel AUTOPILOT DISENGAGE
switch.

The pilot's centrol wheel incorporates five switches for other related
autopilot operations. Four of the switches are mounted on the left-hand
side of the conirol wheel and provide for operation of go-around, electric
trim. autopilot disengage, and eleciric trim disengage. The other switch.
mounted on the righi-hand side of the control wheel, providesfor operation
of pitch synchronization.
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Lk,

1=

13

AUTORILOT DISCONNECT WARNING INDICATOR LIGHT (DISC WARN,
Whenever the autopilot 15 disengaped by any means, other than Lbe contenl wilieg]
AUTOPILOT DISENGAGE switch. the autopilat disconnect warning indicalor
Lght (DISC WARN) will itluminate yellow wnd will remain lighted uogll o js
rancalled by pressing the conlrol wheel AUTOPILOT DISENGAGE switch When
the SC WARN ndicntor light is activried, the cireuit will also autumaticatls
activaie an avtopilot disengape warning horn that will produee 4 short tone
Tastinge from 1 to 2 seconds with decreasing amplitnde.

AUTOPILOT DISCONNECT TEST BUTTON TEST EA FLT) - When the TEST
RA FLT pushibuicon is pressed eod held with the nutopilotenppaged, the "G5 swilch
in the agceleration sensor is acluated and 1if the "G switch is functional, (he
AP/ON-OFF swilch will autematically disenprupre, the autnpitot disconnect horn
will produre a shott tone and the yellow autopilot disconnect warning (DISC
WALLNY tight will illuminate to advise the priolt the G0 switel disenoouing:
lunctinn 1s nperational. -

FPLICHTIHRECTOM T MODE SELECTOR SWITCH - Envagesiliphtdicrector
mode. FD annunciator will iNuminate green and command bars (220 on the
attitude gyro (FTH} will appear.

AUTOPILOT (APY MODE SELECTOR ANNUNCIATOR LIGHT - AP annunvia-
tor will viluminate green when antopilot 1s engaged.

NAV 1/ NAV 2 MODE SELECTOR SWITCH - Permats selection of either one of
the twu Nav receivers Lo be coupled to the Integrated Fhight Control System by
pressing the NAY 1WAV 2 pushbutton, The NAV 1/ NAV 2 annunciator will
iluminale green 1o shuw NAV 1 when engaged. By pressing MAV 1/NAV 2 a
secund tine the alternate NAV B reveiver will be coupled. NAY 1 will bu dropped
ouat and lhe annuneintor light NAV 2 will iHuminate yreen.

BACK-COURSE (BC)MODE SELECTOR SWITCH - Used with localizer opera-
tinn only. With AP switch (on contral unily ar FD pushbution ON and when
assoristed navigation receiver selected by NAV 1/NAV 2 is sel lo & Incalizer
frequency. it will always reverse localizer signals tn the computer tar back-
course operation which provides the capatulity w fly the localizer bacli-course
inbuound or Lthe front course outhound. BC annuneciatar on morle selector will
Muminate green when engaged. It also reverses anrmal lovaliver needle indica-
tiun on the #2 naavigation CDI needle.

GO-AROUND (GAYAND GLIDE SLOPE (G5 MODE SELECTOR ANMNUNCIA-
TOR LIGHTS - GA aonunciator illaminates green wlhen go-around switch on
cuntrul wheel is pressed; inficates thal all modes of operation. including autopi-
iot, except a preset piteh-up and wings-level tlight direclor command, are
vancelled. The GA made may be cancelled by repressing the GA switch, pressing
the 110G pushbullon or reengiging the nutopilol, During approach. G8 annuncia-
tor illaminates green when glide slope is cuplured by [FCS,

VOR/LOCALIZER {(VORLOCY MODE ANNUNCIATOR LIGHTS - When NAY
pushbulton is engapged. either the VOR or LOC annunciator will illaminate green
tu reflect the selected frequency vn the selected nav receiver, VOR/LOC light will
oty ilhnmminate while in NAY mode.

Figure 1. Cessna 4008 IFCS (Type I¥-550A) {Sheet 3 of 6)
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15,

19.

20,

21.

22,

23

ALTITUDE HOLD {(ALT) MODE SELECTOR SWITCH - Engragemeni may be
accomplished in ¢limb, descent, or level attitede and commands the aivplane o
maintuain pressure altilude existing at the moment of selection. Mede can be uscd
with lateral commmand modes. 1o approach mode, altitude hold willuutomatically
disengage when glide slope 15 captured. The go-around (G A switell, when
engeged, will also disengage altitude hold (ALTY, ALT annunciator will 1lhuing
nate green when engaged.

NAVICGATION (NAV) MODE SELECTCOH SWITCH - Enpageitent provides for
capture of VOR [omuni) or LOC (localizer) track using NAV 1 or NAV 2 mode us
selacted. The TURN knob must be centered. During NAV-LOC operation. the glide
slupe (35} mode will aulomalically engage nnly atbeam center andonly when ihe
beam 15 approached from below. If the go-around (A} swilch on the airplane
conirol wheel is actuated. the navigation (WAV] mode will automatically e
cancelled and all asspeiated annunciatar lights will go cut, Depending on the
frequency selected at the time the NAV mode is aclivated. ihe VOR/LOC
annunciator will illuminate green o show gither VOR or LOC and the NAV mode
annunciator will alse illuminate green,

HEADING (HDG) MODLE SELECTOR SWITCH - Engages (he heading mnde.
which commands the airplane to turn to and maintain heading selected on
Haorizontal Situation [ndicator (HS1). A new heading may be selected at anytime
and will resuitin airplane tuming to new heading with moadinium bank angele of
25°. HDMG mode will cancel GA mode and HDG annuneialor willlluminate gresn,

FLIGHT DIRECTOR TNDICATOR (F13M} - hsplays airplane wtlitude uax a von-
ventional attitude gyro and displays commands for flight director operation.

FDI ROLL ATTITUDE INDEX - Displays airplane roll attitude read aurainsl rolt
attitude scale.

FDI ROLL ATTITUDE SCALE - Movable scale marked wt{l, «1 0,20, 30,60, and 90
dcpgrees.

FODITPITCHATTITUDE SCALE - Moves with respect Lo the symbalic wirplane to
present pitch attitude. Scale graduated at (3, 5. 10, 15, und 20 degrees.

FOICOMMAND BANRE - Display computed steering command s referenced to dot
on symbolie oirplane. Command bars are only visible when FD mmode 15 selectod
on the MODE SELECTCR.

FDI SYMBOLIC AIRPLANE - Airplane pitch and roll attitucle is displayed by
the rclationship between the fixed symbolic airplane und the muvable back-
ground, During flight director operation, the symbolic airplan e is flown to align
it center dol with the command bars to satisly the flight direclor commands.

FDI SYMBOLIC AIRPLANE ALIGNMENT KNOD - Provides mianual position-
ing of the symbolic airplane for piteh attitude alignment.

HORIZONTAL SITUATION INDICATOR iHST) - Provides a pictorial presenta-
tion of aircrall daevialion relative to VOR radials or localizer beams. It also
displays glide slope deviations and gives heading reference with respect Lo
magnetic north.

Figure 1. Cessna 400B IFCS (Type 1IF-550A) (Sheet 4 of §)
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24,

4.

30

1s

35,

COURSE BEARING POINTEH - Indicates selected VOR course or localizer
course on compass card (40, The selected VOR radial or localizer heading
remains set on the compass card wlhsn the compass vard (40) Is rotated.

NAV FLAG - Flag is in view when the NAV receiver signal is inadegquate.
LUBBER LINE - Indicates airerafl magnetic heading on compass card {42).

HEADING WARNING FLAG {HDG) - When flap is in view, beading display is
invalid due to the slaving system power being interrupted or the HSI vacuum
puwered gyro speed being low,

GYRUSLAVING INDICATOR - Idsplays visualindication of heading indicatar
and flux detector synchronization. When slaving needie is aligned with the 45°
right index on the HSI itshowsthat the heading indicalor agrees with the aireraft
muagnetlic heading. Off-center pointer deflections show the direction of headimy
indicaior srror relative W aireraft magnetic beading. The compass CARD 8ET
knoh (33} may be used at any time ta more rapidly secomplish synchronization of
the heanding indicator reading with magnetic heading as indicated by (he slaving
indicalor.

HEADING BUG - Indicates setected hieading relative io the compass card {40,

TG/FROM INDICATOR FLAG - Indicstes direction of VOR stalion relative to
saelected course.

HEADING SELECTOR AND CARD BET KNOB (PUSH/CARD SET/A) -

Positinns heading "hug” on compass card (40} by rotating the PUSH{ CARD S
knob. Pushing in and rotating the PUSH/CARD SET kn ob sels Lhe compass card.
The “hug™ (2%) rotates with the compass coaed.

COURSE DEVIATION BAR - Bar is center portion of omni bearing puinter and
moves laterally Lo pictorially indicate relationship of airerafi to selected course,
It relates in degress of ungulur displacement from VOR radigls or localizer heam
center.

COUHSE DEVIATION DOTS - A course deviation bar displacement of 2 duts
represents tull scale {VOR 2107 or LOC - 212" ) devialion from beam centerling.

COUHRSE SELECTOR KNOQB - Positions omin bearing pointer {26) on the com-
pass vard {40) by rotating the course selector knaob.,

GLIDE SLOFPE SCALE - Indicates displacement from grlide slope beam centar. A
glide slope devialion har displacement of 2 dots represents full scale (0,77}
deviation above or below plide slope beam centerline.

GLIDE SLOPE POINTER - Tndicates on glide slope scale {37) aireraft displace-
ment from glide slope beam center.

GLIDE SLOPE FLAG - When in view, indicates glide slopereceiver signal is nnt
reliable.

Figure 1. Cessna 400B IFCS (Type IF-550A} (Sheet 5 of 6)
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4. COMIPASS CARD - Rotates to display heading of airplane with refermnee b

A

44

36,

7.

lubber line {28 on HSL

GI-ARQUND (GA)Y) SWITCH - GA annunciator will illuminate green and adi
mades of pperation. including autopilol, except a presel piteh-up and wings- bl
flight director command, are then cancelled. The GA mode may be ancebled by
repressing the GA switch. engaging the HDG imode selector, or ve-ongnging Ll
wntopilet.

ELECTRIC TRIM SWITCH - When moved torward o DN positien, moves The
clevator trim tab in Lhe "nose down ' divection, conversely. pulling the switeh aft
ey the UF positinn mavas thetab in the "nose-up” direction, Elecirictriniswitchis
only eoperational with AP/ON-OFF swilch OFF.

ELECTRICTRIM DISENGAGE SWITCH - When pulled aft to the OFF positio,
digengnwes the electric {rim syslem. & secondary disengagenment of eleetyoe trimm
is provided by o TRIM/ PULL OFF etrenit breaker: pull ot rooremiove nibelecteneal
power Inan the electric Lrim sy stem

ALTORILOT THSENGAGE SWITCH - When raomentarily pulled aft to the OFF
prsition, trips primary AP ON/OFF swiich to OFF and removes 411 elecirical
powaer from the system. Autopilot will remaan OFT until prunary AP ON/OFE
switeh is turned ON even though the switch isspring loaded to return Lo ON when
released. The AUTOPILOT DISENGAGE SWITCH may also e used to turn the
AUTCGPILOT DISCONNECT light nff whien the aclopilal s in the OFF positin.

PITCH SYNCHRONIZATION {(PITCH SYNC) SWITCH - When the FI} made
seloelor switeh is ON and AP {s OFF. the command bars will actomatically
synehronize o the piich attitnde atthe time of Might divector engagement. IF o new
piteh aliitude iy eslahlished, align the pitch comymand bar wath the symbslie
iirpraft by depressing (but do not hold) the PITCH SYNC sawitwh on (ho conten)
wheel, The piteh cotnmand wheel ecan also be used for this.

MODE SELECTOR WHITE LIGHT DIMMING CONTROL - The annuncislors in
lhe Mode Selecior will be illuminated with white lighting which identtfies the
function of each switch ur mode. Rolate the large knob as desired to adjust Lhe
intensity of the white lights.

COMBINATION MODE SELECTOR GREEN LIGHT DIMBMING CONTROL AND
PUSHTEST CONTROL - Hotate the small knob as desired toadjustthe intensity
uf the Yights. The amall knob is also used totest the mode sclectorlights, Pressthe
small knob inward Lo test the green mode selector lights.

Figure 1. Cessna 400B IFCS {Type IF-550A) {(Sheet 6 of 6}
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SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipment is disengaged. However, the following autopilot limitaticns
must be followed during airplane operation with the autopilot engaged.

OPERATING LIMITATIONS WITH AUTOPILOT ENGAGED:

1.

2.

Maximum Airspeed -- 165 KIAS.
Reduce maximum speed 10 KTS every 3,000 Ft. above FL 180.
Maximum Altitude Loss During Malfunciion Recovery:
Cruise -- 300 Ft.
Approach -- 200 Fit,
Maximum Flap Deflection -- 10°,
In Altitude Hold Mode:
Maximum Speed for Flap and Gear Operation -- 115 KIAS.

SECTION 3
EMERGENCY PROCEDURES

IN CASE OF AUTOPILOT MALFUNCTION:

1.

Airplane Control Wheel -- OPERATE as required to manually
override the autopilot,

NOTE

The servos may be manually overpowered at any time
without damage. If pitch axisisoverpowered, electric trim
will run in opposition to ¢overpowering force. Manually
overpowering the autopilot should be kept to 2a minimum
since slip clutch wear will result from extended periods of
manual overpower.

AUTOPILOT DISENGAGE Switch (on Control Wheel) -- PULL
QFF.

NOTE

This action automatically trips autopilot ON-OQOFF switch
OFF., If electrical malfunction still persists, turn avionics
power switch OFF and, if necessary, alsaturniheairplane
master switch OFF.
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SECTION 4
NORMAL PROCEDURES

BEFORE TAKEOFF

RELIABILITY TESTS:

1.

Autopilot Automatic Disconnect Check (with Engine Running and

Gyros Erected) -- FERFORM the following chechs.

a. TURN Knob -- CENTER.

b. Autopilot Lateral TRIM Conirol -- CENTER,

c. AP ON-OFF Rocker Switch -- ON and observe annunciator
illuminates green on mode selector.

NOTE

The roll servo will engapge immediately. The pitch servo
will engapge after pitch synchronization as evidenced by
the antopilot pitch command wheel coming to rest.

d. FD Mode Selector Button -- ENGAGE and observe annunciator
illuminates green on mode selector.

e. Airplane Control Wheel -- HOLD to reduce movement.

f. Autopilot Disconnect TEST Prior To EA FLT Button -- PUSH
and HOLD.

g. Verify the following:
(1) Flight Director Indicator -- OBSERVE command bars ure
visible.
(2) AP ON-OFF Switch -- OBSERVE disengage.
(3) Autopilot Disconnecti Warning Light -- OBSERVE yellow
illumination.
(4) Autopilof Disengage Horn -- OBSERVE 1 to 2second aural
tone.

h. Airplane Control Wheel AUTOPILOT DISENGAGE Switch --
PULL AFT to turn off Autopilot Disconnect Warning light.

i+ FD Mode Selector Button -- DISENGAGE and observe that
command bars recess out of view,

AUTOPILOT MODE

BEFORE TAKEQOFF AND LANDING:

1.
2.
3

14

AP ON-OFF Rocker Switch -- PUSH OFF.

MODE SELECTOR Rheostats -- ADJUST illumination intensities,
MODE SELECTOR AP Annunciator -- CHECK OFF (green light
extiinguished).

MODE SELECTOR FD Annunciator -- CHECK OFF (green light
extinguished).
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IN-FLIGHT WING LEVELING:

1. Airplane Elevator and Rudder Trim -- ADJUST.

2, TURN Knob -- CENTERED in delent,

3. AP/ON-OFF ROCKER SWITCH -- ON.

4. MODE SELECTOR AP Annunciator -- CHECK ON {(green light
illuminated).

5. Lateral Trim Knob -- ADJUST to level wings.

8. PITCH Command Wheel -- ADJUST as desired.

ALTITUDE HOLD:

1. MODE SELECTOR ALT Button -- PUSH,
2. MODE SELECTOR ALT Annunciator -- CHECK ON (green light
illuminated).

NOTE

The autopilot ON-OFF switch must be engaged for a short
time (maximum of 30 seconds) before the ALT switch can
be engaged.

COMMAND TURNS:
1. TURN Knob -- ROTATE as desired.
CLIME OR DESCENT:

1. ALT Rocker Switch -- DISENGAGE.
2. Pitch Command Wheel -- ROTATE UP aor DOWDN as desired.
3. HRudder Trim -- ADJUST as required.

HEADING SELECT:

Heading Selector Knob on HSI -- ROTATE bug to desired heading.
TURN Knecb -- CENTERED in detent.

MODE SELECTOR HDG Button -- PUSH,

MODE SELECTOR HDG Annunciator -- CHECK ON (green light
illuminated).

L.

NOTE
Airplane will turn autematically to selected heading.

VOR COUPLING:

1. TURN Knob -- CENTERELD in detent (after furning airplane
heading within 135° of desired course).

11



CESSNA 400B I1FCH PILOT'S OPERATING HANDBGOK
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MODRE SELECTOR NAV 1yNAV 2 Button -- PUSH for desired
recelver,

HSI Course Selector Knob {or CT OBS Knoeb) -- ST desired VOIR
COuUrse.

MODE SELECTOR NAV Buttun -- PUISH,

MODE SELECTOR NAV Annunciator -- CHECK ON jpreen light
illuminated).

NOTH

Airplane will automatically intercept at 45 and then track
the selected VOR course.

JLE/LOC APPROACH:

12

1.

1,

11.

Wing Flups -- SELECT desired 0° to 1" approach setling.
NOTE

Maximum allowable flap deflection is 10® with autopilot
engaged. Alrspeed should be redueed to 115 KIAS priu: to
operation of the flaps if operating in the altitude hold
mode,

Aldrspeed -- ADJUST to approach speed (95 to 115 KIAS).
Rudder Trim -- ADJUST as required.
MODE SELECTOR NAV 1/NAV 2 Buiton -- PUSH for NAV 1
receiver.
MODE SELECTOR NAV 1/NAV 2 Annunciator -- CHECK correct
NAV ON (green light illuminated}.
MODE SELECTOR BC Button -- PUSH for front course outhound
or hack course inbound,

NOTE

If BC mode is selectied. ensure that BC annunciator light
illuminates green on the MODE SELECTCR.

HSICourse Selector Knob -- SET localizer front course heading for
both front and back-course approaches.

MODE SELECTOR NAV Button -- PUSH for automatic intercept
and 1LS tracking (aircraft heading must be within 90° of selected
copurse),

MODE SELECTOR NAY Annunciator -- CHECK ON {green light
illuminated).

Herding Selector Knob on HSI -- ROTATE bug for missed
approach heading.

MODE SELECTOR ALT Button -- PUSH upon reaching published
upproach altitude,
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12.

14.

15,

16.

MODE SELECTOR ALT Annunciator -- CHECK ON green lighi
illuminatedt.

NOTE

As glide slope needle passes down through center posi-
tion. ALT annunciator will deactivate automatically and
GS annuneciator will illuminate. Autopilot can only cap-
ture glide slope from below beam center. ALT engaged is
nol required to capture glide slope.

MODE SELECTOR ALT Button -- OFF at final approach fix if
localizer approach only. Adjust autopilot pitch command wheel
for proper descent.

Landing Gear -- EXTEND by outer marker.

NOTE

Airspeed should be reduced to 115 KIAS priortooperating
the gear if operating in the altitude hold mode.

AUTOPILOT DISBENGAGE Switch (Control Wheel}-- OFF before
landing or extending flaps more than 10°.
Wing Flaps -- EXTEND as REQUIRED after landing is assured.

MISSED APPROACH:

1.

Do NS U W

Control Wheel GA Switch -- PRESS,
NOTE

Autopilot will disengage and an autopilol disengage
warning horn will produce a short tone lasting from 1 to 2
seconds with decreasing amplitude. Flight Director will
automatically engage to provide a preset pitch up climb
attitude and wings level] command.

Contro!l Wheel/Elevator Trim Switch -- OPERATE asnecessary to
satisfy command signals.

Power and Cowl Flaps -- SET as required for climb.

Landing Gear and Wing Flaps -- RETRACT.

Rudder Trim -- ADJUST as required.

Heading Bug on HSI -- SET for missed approach heading,
Control Wheel GA Switch -- PRESS to disengage GA mode.
Autopilot ON-OFF Switch -- ON.

MODE SELECTCOR AP Annuncialor -- CHECK QN (green light
itlluminated),
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10, MODE SELECTOR HDG Buiton -- PUSH.

i1, MODE SELECTOR HDG Annunciator -- CHECK ON {green light
illuminated}.

12, PITCH Command Whee!l -- ROTATE for desired climb attitude,

FLIGHT DIRECTOR MODE
BEFORE TAKEOFF AND LANDING:
AP ON-OFF Rocker Switch -- PUSH OFF.

1.
2. MODE SELECTOR Rheostats -- ADJUST illumination intensities.
3. MODE SELECTOR AP Annunciator -- CHECHK OFF (green light

extinguished).
4 MODE SELECTOR FD Annunciator -- CHECK OFF (green light
extinguished).
CLIMB:

1. Airplane Climb Attitude -- ESTABLISH.

2, MODE SELECTOR FD Button -- PUSH ON and observe that
command bars appear on FD Indicator,

3. MODE SELECTOR FD Anrnunciator -- CHECK ON jgreen light
illuminated).

NOTE

If pitch command bar is not aligned in pitch with the
symbolic aircraft, readjust flight director indicator's sym-
bolic airplane alignment knob.

4. Autopilet Lateral TRIM Knob -- ADJUST as required tc center
vertical command bar.

5, Alirplane Control Wheel/Elevator Trim Switch -- OPERATE to
keep dot on symbolic airplane aligned with command bars, satis-
fying command signal.

NOTE
If climmb attitude is changed. press PITCH SYNC button on
control wheel to realign pitch command bar with symbolic
airplane.
LEVEL FLIGHT:
{. MODE SELECTOR ALT Button -- PUSH.

2, MODE SELECTOR ALT Annunciator -- CHECK ON (green light
illuminated).

id
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3.

Control Wheel/Elevator Trim Switch -- OPERATE asnecessary Lo
satisfy command signal.

HEADING SELECT:

1.
2.
3

Heading Selector Knob on HSI -- ROTATE bug to desired hcading.
MODE SELECTOR HDG Button -- PUSH.

Control Wheel -- OPERATE as necessary to satisfy command
signal.

NOTE

Aljrplane will not be commanded lo bank more than 357
toward the selected heading.

VOR INTERCEPT:

1.

2.

=2}

MODE SELECTOR NAV 1/NAV 2 Button -- PUSI{ for desired
receiver.

MODE SELECTOR NAV {/NAV 2 Annunciator -- CHECK COR-
RECT NAV ON {green light illuminated).

HSI Course Selector Knohb {or OBS on CDI) -- SET desired VOR
COUTSE,

MODE SELECTOR NAV Button -- PUSH.

MODE SELECTOR NAV Annunciator -- CHIECK ON (green light
illuminated).

Control Wheel -- OPERATE as necessary to satisfy command
signal.

NOTE

Vertical command bar will lead airplane to an intercept
angle and then a smooth transition to the VOR radial.

ILS/LOC APPROACH:

W

Wing Flaps -- SELECT desired 0° to 107 approach selting,.
Airspeed -- ADJUST to initial approach speed.

MODE SELECTOR NAV 1/NAV 2 Button -- PUSH fur NAV 1
recelver,

MODE SELECTOR NAV 1/NAV 2 Annunciator -- CHECK correct
NAV ON {green light illuminated).

MODE SELECTOR BC Buiton -- PUSH for front course outbound
or back course inbound.

NOTE

If BC meode is selected, ensure that BC annuneciator light
illuminates green on the MODE SELECTOR.

15
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G. HSICourse Selector -- SET localizer front course heading for both
front and back-course approaches.

Y. MODE SELECTOR NAV Button -- PUSH.

8. MODE SELECTOR NAV Annunciator Light -- CHECHK ON (green
light illuminated).

9. Heading Selector Kneb on HSI -- SET bug for missed approach
heading,

10, MODE SELECTOR ALT Button -- PUSH upon reaching published
approach altitude.

11, MODE SELECTOR ALT Annunciator -- CHECHK ON (green light
illuminated).

NOTE
As glide slope needle passes through center position. the
ALT annunciator will automatically gooutand G S annun-
ciator will illuminate green. Flight director can only
capture giide slope from below beam center. ALT engapged
is nof required to capture glide slope.

12, MODE SELECTOR ALT Button -- OFF at finul approach fix if
iocalizer approach only. Use pitch trim wheel to establish proper
command altitude,

13. Control Wheel/Elevator Trim Switch -- OPERATE asnecessaryio
satisfy command signals.

14. Landing Gear -- EXTEND by outer marker.

15, Wing Flaps -- EXTEND as required after landing is assured

MISSED APPROACH:

16

1.

Control Wheel GA Switch -- PRESS.
NOTE

Flight Director will disengage on all modes of nperation
except a preset pitch up climb attitude and wings level
command,

Control Wheel/Elevator Trim -- OPERATE asnecessary to satisfy
command signals.

Power and Cowl Flaps -- SET as reguired for clirnb,

Landing Gear and Wing Flaps -- RETRACT.

Heading Selector Knob on HSI -- SET bug for missed approach
hending.

MODE SELECTOR HDG Button -- PUSH.

MODE SELECTOR HDG Annunciator -- CHECHK ON (green light
illuminated}.
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B. Controel Wheel -- OPERATE as necessary to satisfy command
signals.

SECTION 5
PERFORMANCE

There is no change fo the airplane performance when this avionice
equipment is installed.

17/ (18 blank)



PILOT'S OPERATING HANDBOQCK WEATHER RADAR (X-BAND)
SUFPPLEMENT {(TYPE RDR-180)

SUPPLEMENT

WEATHER RADAR
(Type RDR-160)

SECTION 1
GENERAL

The RDR- 160 Wealher Radar system consists of a wing pod mounted
receiver-fransmitier and X-band radar antenna, and a radar indicator that
is mounted in the right portion of the instrument panel. All operating
conirols are mounted on the front panel of the radar indicator and
operating controls and functions are described in Figure 1.

The RDR-160 Weather Radar is designed to detect significant enroute
weather formations within a range of 160 nautical miles to preclude
undesirable peneiration of heavy weather and its usually asscciated
turbulence. Internally generated range marks appear as evenly spaced
conceniric circular arcs on the display to assist in determining dislance
from weather targets. Heference marks on each side of the zero heading
assist in determining bearing of weather targets. A secondary ohjective of
the weather radar system is the gathering and presentation of terrain data,

LWARNING

This system generates microwave radiation and improper
use, or exposure, may cause serious bodily injury. DO
NOT OPERATE UNTIL YOU HAVE READ AND CARE-
FULLY FOLLOWED ALL SAFETY PRECAUTIONS AND
INSTHUCTIONS CALLED QUTINSECTION 4 (NORMAL
PROCEDURES) OF THIS SUPPLEMENT.

For expanded information and operational instructions, refer tuv the
RDR-160 Pilot’s Manual supplied with your airerafi.

1 of 10






PILOT'S OPERATING HANDBOORK WEATHER RADAR (X-BAND)
SUPPLEMENT {TYPE RDR-180)

e

MODT SKLECTOR AND GAIN CONTROL - Selects weather radar and ground
mapping modes of operation with manual gain selection {or ground mapping
Switch pasitions are as follows:

MAT/CGAIN (Ground Mapping) - Places indicatorin M AP mode and disables
centour leature. In the MAP miode. 6 levels of GAIN may be manually
selected from MATP tmaximum gain) to MIN iminimum gain) during
ground mapping mode. All targets will be presenled on the indicator
iy up Lo 3 different shrades, depending on Lthe radar echo strength and
the particular click-gain setting used,

Wx iWeather} - Places weather indicator image gzin in a preadjusted level.
Contour aperation is automatic and constant. Contuured storm ceils
will appear us dark holes which will be oullined by lighter shades
autumatically,

WxA (Weather Alert) - When the Mode Selector is in the WxA position,
verification of storm cloud contouring is prov ided. i§ & dark hole seen
in the Wx mode Is a contour or storm cell, its presentation will
alternale fram darlrest shade 1o brightest shade approximately 1 time
per secound. I adark hole remains Lthe same intensity while in the Wxa
mnde, then this area of the cisplay does not represeni » contour or
storm ecell,

ANTENNA TILT CONTROL - Electronically adjusts the radar besm to 15
degrees up, or down, with respecl 10 lbe airplane axis to compensate for
differences in airplane attitudes,

BRT CONTHROL - Controls Lhe brightness of the indicatar display.

BEARING MARKS - Tu assislin determining relative bearing of return. marles
wre provided 30 either side of the 0° or forward mark.

HOLD SWITCH - The HOLL} switeh is a push-pushbutton, Pushang the HOLD
butlon in puls the image in the hold mode: pushing the button in again puts the
image in the sean mods,

HOLD Pushbulton Engaged) - Wealher or ground mapping image last
presented is retained {(frozem) on the indicator display in order to
eva'uate the signilicance of storm cell movernent, Switching back to
scan from Hold mede reveals relalive direction and distance of target
movement during hold period if airplane heading and speed were not
changed. The word “HOLD” will be Nashing oo the displuy screen
when in the HOLD mode,

SCAN (Fusitbutton Disenpaged) - When the HOLD pushbutton is disen-

gaged. presentabion is unfrozen and normal scanning updates the
picture with each sweoop.

Figure 1. Weather Radar (X-Band Type RDR-160) (Sheet 2 of 3)



WEATHER RADAR (X-BAND) PILOT'S OPERATIN G HANDBQOOK
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7. ALPHANUMERIC ON-SCREEN READQOUTS - The tndicatox features alphanu-
meric readouts of full scale range, vanpe mark spacing. and miode selection. The
tollowing Table lists the readouts as a function of switch positions:

Function Switch Position Ranpe-Range Mks Spacing
TEST 40-10
5 -1
10 10-2
20 20-4
40 40-10
80 80-20
160 160-40
Mode Selector Switch Fosition Mode Readouts
MAP/GAIN MAP
Wi Wx
Wxa Wxa

*Footnote - When the HOLD switch is energized, the mode readoul displays
HOLD which flashes ut the rate of once per second. Also when
TEST is selected on the function switch the word TEST apipears at
the mode readout location.

Figure 1. Weather Radar (X-Band Type RDR-160) (Sheet 3 of 3)



PILOT'S OPERATING HANDBOOK  WEATHER RADAR (X-BAND)
SUPPLEMENT (TYPE RDR-160)
SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avionic
equipment is installed.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic equipment is installed.

SECTION 4
NORMAL PROCEDURES

PRIOR TC FLIGHT:

LWARNING ]

The radar system generates microwave radiation and
improper use. Or eXposure, may cause serious bodily
injury. DO NOT CPERATE THIS EQUIPMENT UNTIL
YCOU HAVE READ AND CAREFULLY FOLLOWED THE
FOLLOWING SAFETY PRECAUTICONS AND INSTRUC-
TIONS:

SAFETY PRECAUTIONS AND INSTRUCTIONS TO BE FOLLOWED
PRICR TC RADAR CPERATION:

1. Do notturnon, or operate radar within 15 feet of ground personnel

or containers hoelding flammeable or explosive material,
2. Do not turn on, or operate radar during refueling operations.

PREFLIGHT CHECKS PRICR TQO ENERGIZING RADAR:

I WARNING I

IN ORDER TO PREVENT POSSIBLE SERIOUS BODILY
INJURY 'O GROUND PERSONNEL OR IGNITION OF
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fost

FLAMMABLE OR EXPLOSIVE MATERIALS. THE FOL-
LOWING TESTS MUST Bl ACCOMPLISHED WITH THE
FUNCTIONSWITCHALWAYSINTHE "TEST MODE OF
OPERATION,

Function Switch -- 3TBY position and after 30 seconds select TEST

position,

HOLD Selector Switeh -- DISENGAGED (scan mode).

Mode Selector Control -- Wx position,

BRT Control -- ADJUST to desired brightness.

Indicator Display -- CHECK TEST PATTERN with the following:

i, Four equally spaced range marks should be v isible, the word

"TEST” and numerals "40-10" should appear in the alphanu-
meric area of display.

b. No video noise distortion should appear on the display.

¢. There are two distinct brightness levels appearing on the
indicator.

d, Starting at the lower center of the display. there will either be
four or five bands extending outward. The wariunce in the
number of bands is due to the design of the display unit which
causcs the nearest light shading band {(small} to appear on
vnits with a five band display and not appear on units with a
four band display. The four and five band displays are as
follows;

Nearesi is light shading (appears on five band display only).
Next {or nearest) is intermediate shading (intermediate shad-
ing appears as the nearest band on four band displays).
Next is dark or contour area.

Next is inlermediale shading,

Next is light shading.

Mode Selector Control -- Wx A position and observe that the word
"TEST™” and numbers “40-10" appear in the alphanumeric area of
display. Ensure that the pattern cenier band alternates between the
darkest shade and the brightest shade at about 1 time per second.
Mopde Selector Control -- MAP (maximum gain) position and
ohserve that the word "TEST" and numbers “40-10" appear in the
alphanumeric area display. Noie that stroke line (antenna posi-
tion) moves acrpss the indicator sereen through the range marks
tor the full 90 degrees without jumping.

HOLD Selector Switch -- ENGAGE HOLD pushbut ton and observe
that the word "HOLD" replaces TEST and flashes at the rateof once
per second in the alphanumeric area of display. Note that the
sirobe line disappears.
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PREFLIGHT CHECKS WITH RADAR ENERGIZED:

Moo

WARNING I

iN ORDER TO PREVENT POSSIBLE BODILY INJURY
TO GROUND PERSONNEL ORIGNITION OF FLAMMA-
BLE OR EXPLOSIVE MATERIALS, THE AIRPLANE
MUST BE TAXIED WITH THE FUNCTION SWITCH IN
THE OFF, 8TBY, OR TEST POSITIONS QNLY TO A
"CLEAR-AHEAD"” AREA WHERE METAL BUILDINGS,
ATRCRAFT, GROUND PERSONNEL, ETC.. ARE NOT I[N
THE LINE-OF-SIGHT OF THE RADAR UNIT, OBSERVE
THE SAFETY PRECAUTIONS AND INSTRUCTIONS AT
THE START OF SECTION 4 PRIOR TO PERFORMING
THE FOLLOWING CHECKS WITH THE RADAR UNIT
ENERGIZED.

Ensure safety precauntions have been observed.

Function Switch -- 40 position., Observe that the numbers “40-10"
are present in the alphanumeric area of the display,

HOLD Selector Switch -- DISENGAGED (scan position).

Mode Selector -- Wx position. Observe that letters “Wx" are
present in the alphanumeric area of the display.

TILT Control +4° to minimize ground return,

BAT Contrel -- ADJUST asg required.

Antenna Tilt Conirol -- TILT UP (+ degrees) and DOWN (- degrees)
in small increments. Close-in ground targets should appearon the
display at low till angles and any local moisture laden weather
should appear at higher angles.

OPERATIONAL NOTES
ALTITUDE RING DISPLAY

1,

Some energy i5 radialed peripherally from the radar antenna
which, under some atmospheric conditions, will create a false
return on the radar screen when the display is set on the 5. 10, or 20
mile ranges. The false relurn will usually be most prominently
displayed at approximately 2 miles from the origin when flying at
altitudes near 12,000 ft. However, under cerlain atmospheric
conditions, the false return can still be observed at a distance from
the origin approximately equivalent to the airplaue’s altitude.
Care must be taken not to confuse this normal interference return
with a weather return. This is best accomplished by using the
longer distance displays (40 or more) for early detection ol'signifi-
cant weather.
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EXTENDING LIFE OF THE MAGNETRON TRANSMITTING TUBE:

1.

The RDR-160 weather radar system is designed so that full
operation is possible approximately two minutes after turn on.
Therefore, the pilot may choose to leavethe function switch in QFF
ratherthan STBY it no significant weatheris inthe immediate area
of the aircraft. The life of the magnetron transmitting tube will be
extended by leaving the system "OFF" when poussible, Thisinturn
will reduce the cost of maintenance.

NORMAL OPERATION

WEATHER DETECTION:

1.
2.

Function Switch -- B0 position (allow 2 minutes warm-up).
Mode Seleetor Switch -- SELECT as desired:

Wx - Weather.

WxA - Weather Alert.
BRT Switch -- ADJUST as required for ambient light conditions.
Antenna Tilt Control -- +4° to +6° {approximate minimunm angle
relative to horizon without ground return).

NOTE

If airplane is climbing or descending. tilt angles must be
reduced or increased by approximately the pitch angle
indicated on the attitude gyro.

Function Switch -- SELECT desired range.

HOLD Switeh -- ENGAGE if desired to " freeze' display on indica-
tor to track storm movements.

Aircraft -- MAINTAIN SPEED and HEADING to assure an aceu-
rate picture of relative motion of storm in next slep.

HOLD Switeh -- DISENGAGE HOLD switch to compuie siorm
movement and return antenna to scan mode.

GROUND MAPPING:

NOTE

Ground mappingis a secondary feature of this radar which
is only useful after the operator is very familiar with this
equipment. More complete discussion of this feature is
included in the RDR-160 Pilot's Manual.

Function Switch -- SELECT DESIRED RANGE {(allow 2 minules
warmup).
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2, Mode Selector Switch - MAP. Set GAIN as desired for clearest
display.

BRT Switch -- ADJUST as required.

Antenna Tilt Control -- ADJUST for clearest display.

Lo

SECTION b5
PERFORMANCE
There is a slight reduction in cruise speed perforrnance with the radar
pod installed which varies from approximately 1knot at high cruise power

at lower altitudes to 3 knots at low cruise power or at very high altitudes.
All other performance data is unchanged.

9/ {10 blank)



PILOT'S OPERATING HANDBOCK CASSETTE-AM/FM STEREO
SUPPLEMENT {(TYPE C-1144)

SUPPLEMENT

CASSETTE STEREO PLAYER
WITH

AM/FM MPX RADIO
(TYPE C-114A)

SECTION 1
GENERAL

The Modesl C-114A Cassette Stereo Player and AM/FM Radio is a
compact, fully automatic AM/¥FM Mpx radic and stereo cassette player
mounted in the instrument panel above the glove box, In addition to the
player/radio, the system consists of siereoc headphones and an externally
mounted, fixed-wire antenna. All operating controls for the player/radio
and headphones are shown in figure 1.

The AM/FM Mpx Radio will receive AM frequencies between 525 and
1650 kHz or FM frequencies between 88 and 108 MHz. AM or FM reception is
selected by an A/F pushbutton located on the frent of the set.

The cassette stereo player is equipped with four-irack. two-channel
stereo cassette type playbachk with a tape speed of 4.76 cm/sec. Any
standard-size monural or stereo cassette may be used in the player.
Cassettes are automatically activated when inserted in tape receptacle
(with tape play side to the right) with radic ON and A/F switch in either
AM or FM position. When cassette is finished or ejected, radio play will
automatically resume, Indicator lights denote play status. STEREQ
indicator light will illuminate red when stereo sound is being received
over radio. TAPE indicator light will illuminate green when cassette is
inserted. When cassette play ends. STEREQ indicatorlight will illuminate
again if radio is receiving stereo transmission.

Headphones are equipped with a headphone volume contrel box,
which has a selector switch for selection of either monural (AM) or sterea
{FM or cassetite) reception and individual earphone volume controls; anda
phono plug which must be attached to one of four phone jacks in the
overhead console.

NOTICE
Sound from the player/radio is only available through
headphones.

lof s






FILOT'S OPERATING HANDBOOK CASSETTE-AM/FM STEREO
SUPPLEMENT (TYPE C-114A}

I

iD.

11

ON/OFF PUSH SWITCH AND VOLUME CONTROL (SW-VQL) - When pushed
in, turns set ON or OFF and when rotated controls volums of audio applied to
headphones. Clockwise rotation increases audio leve]_

AM/FM PUSHBUTTON SELECTOR SWITCH (A/F) - Selects AM or FM radio
reception: 1IN for AM and OUT for FM,

STEREQ ANDTAPEPLAY INDICATORS - STEREQ indicator Hghtwill illuini-
nate red when stereo radio station is received. TAPE play indicator tight wilt
illuminute green when cassetie is Inseried intape receptacle. When cassetfe tape
cnds, TAPE «dicator light poes out, radio play on preselecid AM or TR will
automatically resume, and STEREQ light will illuminate again if radio is
recervineg FM stereo transmission.

AN AND I'WM RADIO DIAL (AJF) - Indicates selected operaling radio frequen-
cies {or ARI between 325 and 1650 kt{z and F'M belween 88 and 108 MHz.

TUNING KNOB (TUN) - ROTATE to tune in desired AM or FM sintion.

PLAYER/BRADIO BALANCE CONTROL {BAL) - Speakerbalance is adjusted by
moving silver lever control either clackwise or counlerclockwise as desired.

TAPE RECEPTACLE - Insert casselte with tape play side to the tight. Top
numbered side will play. Either monural or stereo standard casselies may be
used.

TAPE EJECT AND FAST FORWARD PUSHBUTTON (F-F/EJECT) - For fast
torward (rewind}, pushbutton is pushed i slightly. Tolock fast forward, pughhut-
ton is pushed in halfway and released. Fast forward isunlocked hy pushing button
in slightly and releasing. Casselte is ejected by pushing button all the way.

PLAYLR/RADD TONE CONTROL {(TONE) - TONE is adjusted by moving
sllver lever control clockwise for treble and counterclockwise for bass,

HEADPHONE EXTENSION-ADJUSTMENT LEVERS - Located on both sides of
the headphones. Earphone extension is adjusted by moving leversupordownloa
comfortable listening position.

HEADFHONE VOLUME CONTROL BOX - Located on the headpbone cord:
contains Monural-Steree Selsctor Switch and Earphone Volume Conteol Levers.

MONURAL-STEREO SELECTOR SWITCH - Located on the Hewsdphone
VOLUME CONTROL Hox. selects monp {AM)} or sterev (FM) and Cassette
recejHion for headphones.

EARPHONE VOLUME CONTROL LEVERS (LEFT/RIGHT)- CONTROL
VOLUME Box: reculate volume of audio to individual sarphones. Volume is
mcreasad as levers are moved to higher settings.

Figure 1, Casseite Player-AM/FM Radio, Operating Controls
{Sheet 2 of 3)



CASSETTE-AM/FM STEREO PILOT'S OPERATING HANDBQOOK
(TYPE C-114A) SUPPLEMENT

14. HEADPHONE PLUG - Inserts in one of fout phone jacks locaied in overhead
console and placarded STEREQ HEADPHONES. Jacks are [or 1/4-inch stereo
plugs only.

CAUTION

To prevent damage to the player/ radio, use only 8-ohim he adphones
with 1/4-inch stereo type plugs.

15. EARPHONE [DENTIFICATION MONOGRAMS (L/R) - Located on left{L) and
right {R) #arphones. Audio in left, or "cord”, earphone is regula.ted by LEFT laever
on Headphone VOLUME CONTROL Box. RIGHT lever regul ates audio to "R”
earphone.

NOTE
Headphones are usually worn with left (L}, or "cord”, eaxphone on

ieft. If earphones are switched, LEFT lever on Headphone VOLUME
CONTROL Box will still regulate earphone labeled "L,

Figure 1. Cassette Player-AM/FM Radio, Operating Controls
{Sheet 3 of 3)



PILOT'S OPERATING HANDBOOK CASSBETTE-AM/FM STEREQ
SUFPLEMENT (TYPE C-114A)

SECTION 2
LIMITATIONS

There is no change to the airplane limitations when this avienic
equipment is installed.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when this
avionic equipment is installed.

SECTION 4

NORMAL PROCEDURES
AM/FM RADIO OPERATION:

1. Headphones -- INSERT headphone plug(s) into one of four jacks
mounted in the overhead conscle and placarded STEREQ HEAD-
PHONES.

2. Headphone Extension-Adjustment Levers-- ADJUST to comforia-
ble listening position.

3. Stereo-Mono Selector Switch -- SELECT desired monural {AM) or
sterec (FM) position on Headphone VOLUME CONTROL Box,

4. Headphone LEFT/RIGHT VOLUME CONTROL Levers -- Select
No. 4 position for both LEFT and RIGHT levers on the Headphone
VOLUME CONTROL Box,

CAUTION

With headphones plugged in, extended play at iull volume
should be avoided in order to prevent damage to head-
phones.

5. ON/QOFF Pushbutton Switeh and Volume Contrel -- ROTATE
control fully counterclockwise to ebtain the minimum audio

setting and then PUSH in to activate unit. ROTATE conirol
clockwise to desired setting.

NOTE

Audio can only be heard through headphones.



CASSETTE-AM/FM STEREO PILOT'S OPERATING HANDBOOK
(TYPE C-114A) SUPPLEMENT

10.
11.

A/{F Pushbutton Selector Switch -- SELECT as desired: IN for AM,
OUT for FM.

Tuning Knob -- SELECT desired frequency.

STEREQ Indicator Light -- CHECK ON (red light will illuminate)
if sterec radic station reception is selected.

EARPHONE VOLUME CONTROL LEVERS (LEFT/RIGHT) --
ADJUST to desired audio setting. Volume is increased by moving
levers to higher settings, and lowered by moving leverstolower
settings,

NOTE

Improper tuning will result in peoor tone and excessive
noise.

Tone Control -- ADJUST to desired audio setting.
Balance Conirol -- ADJUST to desired audio setting,

CASSETTE PLAYER OPERATION:

1.

Tape Receptacle -- INSERT CASSETTE with tape play side to
right and adjust listening controls on unit and head phones. Player,
will play top numbered side,

NOTE

When tape runs out and automatically stops, radio play
will automatically resume,

CAUTION

To insure the best performance and operation of your
cassette player follow these simple rules:

a, Loose cassetie tape should not be played.
NOTE
If your tape is loose, rewind it before playing.

b. Do not keep casseite tape in your player long after cassette
play is finished.

c. Donotusenon-standardcassette tapes, Damage to your player
will result.

Tape EJECT/Fast Forward Pushbutton:
a. ToEject Tape-- PUSH IN button all the way to e ject cassetie at
end of play or at any point desired.



PILOT'S OPERATING HANDBOOK CASSETTE-AM/FM STEREOQ
SUFPLEMENT (TYPE C-114A)

b. To Select Fast Forward (Rewind) -- PUSH SLIGHTLY in for
fast forward or to lock fast forward position, push button in
halfway and release.

¢c. To Cancel Fast Forward -- RELEASE BUTTON or (if in lock
position) PUSH BUTTON in slightly and release.

SECTION &
PERFORMANCE

There is no change to the airplane performance when this avionic
equipment is installed. However, the installation of an externally mounted
antenna or several related external antemnas, will result in a minor
reduction in cruise performance.

7/(8 blank}



