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o 31 OR INTRODUCTION
MODEL CONGRATULATIONS

CONGRATULATIONS

Welcome to the ranks of Cessna owners! Your Cessna has been designed
and constructed to give you the most in performance, economy, and comfort.
It is our desire that you will find flying it, either for business or
pleasure, a pleasant and profitable experience.

This Pilot's Operating Handbook has been prepared as a guide to help you
get the most plieasure and utility from your airplane. It contains jnfor-
mation about your Cessna's equipment, operating procedures, and perfor-
mance; and suggestions for its servicing and care. We urge you to read it
from cover to cover, and to refer to it frequently.

Our interest in your flying pleasure has not ceased with your purchase
of a Cessna. MWorldwide, the Cessna Dealer Organization backed by Cessna
Customer Services Department stands ready to serve you. The following
services are offered by most Cessna Dealers:

@ THE CESSNA WARRANTY, which provides coverage for parts and labor, is
available at Cessna Dealers worldwide. Specific benefits and provisions
of warranty, plus other important benefits for you, are contained in
your Customer Care Program book supplied with your airplane. HWarranty
service is available to you at authorized Cessna Dealers throughout the
world upon presentation of your Customer Care Card which establishes
your eligibility under the warranty.

@ FACTORY TRAINED PERSONNEL to provide you with courteous expert service.

@ FACTORY APPROVED SERVICE EQUIPMENT to provide you efficient and accurate
workmanship.

@72 STOCK OF GENUINE CESSNA SERVICE PARTS on hand when you need them.

@ THE LATEST AUTHORITATIVE INFORMATION FOR SERVICING CESSNA AIRPLANES,
since Cessna Dealers have all of the Service Manuals and Parts Catalogs,
kept current by Service Letters and Service News Letters, published by
Cessna Aircraft Company.

We urge all Cessna owners to use the Cessna Dealer Organization to the
fullest.

A current Cessna Dealer Directory accompanies your new airplane. The
Directory is revised frequently. and a current copy can be obtained from
your Cessna Dealer. Make your Directory one of your cross~country flight
planning aids; a warm welcome awaits you at every Cessna Dealer.

—
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PERFORMANCE AND SPECIFICATIONS MODEL

PERFORMANCE AND SPECIFICATIONS

WEIGHT: o
Takeoff . . . . . . . . . . . . . . . . . . . . . . . 5500 Pounds ot
Landing . e e e e e e e 4w 4 w4« « . . 5400 Pounds F P
SPEED, BEST POWER MIXTURE: o
Max1mum -Sgalevel . . . . . . . 4+ . . . -+ . . . . < . L, 207 KIBS
Maximum Recommended Cruise
75% Power at 7500 Feet . . . . . . . . . . . . . . . . . . 194 KIAs

RANGE, RECOMMENDED LEAN MIXTURE:
Maximum Recommended Cruise

75% Power at 7500 Feet . . . . . . . . . . . . . . ., 494 Neutical Miles,
{60C Pounds Usable Fuel) 2.62 Hours and 193 KTAS
75% Power at 7500 Feet . . . . , . . . . . . . . . . 834 Nautical Miles,
(978 Pounds Usable Fuel) 4,63 Hours and 193 KTAS
75% Power at 7500 Feet . . . . . . . . . . . . . . 1132 Neutical Miles,
(1218 Pounds Usable Fuel) 5.91 Hours and 194 KTAS
Maximum Range

10,000 Feet {600 Pounds Usabie Fuel) -+ -« +« « « 4+ + . . bl6 Nautical Miles,

4.12 Hours and 148 KTAS
10,000 Feet {978 Pounds Usable Fuel) v e e e e e e . 1152 Nautical Miles,

7.87 Hours and 145 KTAS
10,000 Feet {1218 Pounds Usable Fuel) . . . . . . . . . 1511 Hautical Miles,

10.46 Hours and 144 KTAS
RATE-QF-CLIMB AT SEA LEVEL:

Al11 Engines . . v 4+« 4+ 4« 4« =+« «w < . . 16862 Feet Per Minute

Single-Engine . . . . . . . . . . . « « .+ + « . . .370 Feet Per Minute
SERVICE CEILING:

Al1 Engines . . . . . + . . + .« + « « +« 4 4 « W 4 & . . 19,750 Feet

Single=Engine . P 7400 Feet
TAKEGFF PERFORMANGE: (82 KIAS 159 w1ng F1aps And 5500 Pounds we19ht)

Ground Rol1l . . .« o« .« 1335 Feet

Total Distance Over 50—Foot Obstacle . . « « . 1700 Feet o
LANDING PERFORMANCE: {93 KIAS, 35° Wing F1aps And 5400 Pounds Meight) o

Ground Roll . . e . . .+ . 640 Feet

Total Distance (Over 50-Foot 0b5tac1e) e e = 4+« o+ 4« w w « W« . 1790 Feet

STANDARD EMPTY WEIGHTS: (Approximate}
3337 Pounds

310R 11 .. © e 4« & o+ x = o« e a4+ o« o« = o« « « « 3578 Pounds
BAGGAGE ALLOWANCE: . . . . . . . ..o . . 950 Pounds
WING LOADING: . . . . . . .+ . . .« . « < .« . . 30 73 Pounds Per’ Square Foot
POWER LOADING: . . « = v« x+ &« & 4 &« &« v =« 9.5 Pounds Per Horsepower
FUEL CAPACITY: (Total)
Standard . . .+ 4+ o« o« o+« o« o« . 102 Gallons
With Aux1l1ary Tanks (40 Ga1]nns USab1e) . - - 4+« + « < <« . 143 Gallons
With Auxiliary Tanks (63 Galions Usable) . - . . 166 Gallons
With Auxiliary Tanks (63 Galions Usab1e) And H1ng Locker Tanks .« < . 207 Gallons
OIL CAPACETY: (Total) . . . v« .+ . 26 Quarts
ENGINES:
Continental Six-Cylinder, Fuel-Injected Engines . . . . . . .« . .« . . 10-520M
285 Rated Horsepower At 2700 Propeller RPM
PROPELLERS:
Constant Speed, Full Feathering, Three-Bladed 6'4.5" Diameter . . . . . . 0850334-26

NOTE: Range data includes allowances for start, taxi, takeoff,” climb,
descent and 45-minute reserve at 45% power.

il 1 November 1975



E E ' CIVIL AVIATION
SAFETY AUTHORITY
AUSTRALIA

Amendment Record Sheet

Alrcraft Registration: VH-HAME IV Aircraft Serial Number: 0712

Incorporation Description of Amendment. Incorporated By,
Date.

02/05/00 Issue of CABA Approval Page and Amendment Sheet for H. Wheeler.,

FAA Approved Pilots Operating Handbook 21528-13 at
revision 4 dated 02Apri982 fro the Cessna 310R aircraft.

29/06/00 AD/Cessna 310/57 Admt 1 H. Wheeler.

19/10/01 Apollo GXG;D IFR GPS Approval H. Wheeler.

16/11/01 Engine Failure During Flight D1634-13 H. Wheeler.

03/04/02 Engine Start- Shut down procedures. Vacuum Systern check H. Wheeler.
supplement.

24 00| GRAMI NL3O &Py APPROVAC
RoPen EFDiode PRo  APPROVAL.- e

En &0 ElGINE MotiTork. ﬂ_ﬁUHFj&Lb&
AFPPROVAL- _
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COVERAGE

The Pilot's Qperating Handbook in the airplane at the time of delivery
from Cessna Aircraft Company contains all of the information applicable to
the Model 310R and 310R II airplanes, serial number 310R0501 through
310R0800.

REVISIONS

This handbook will be kept current by Service Letters published by
Cessna Aircraft Company. These are distributed to Cessna Dealers and to
those who subscribe to Cessna Service Letters. If you do not have a sub-
scription you will want to keep in touch with your Cessna Dealer for
information concerning the revision status of the handbook. Subsequent
revisions should be examined immediately upon rece1pt and incorporated in
the handbock.

REVISED MATERIAL INDICATORS

A bar will extend the full length of deleted, new or revised text and/o:
illustrations added on new or presently existing pages. This bar will be
located adjacent to the applicable text in the margin on the outboard side
of the page.

All revised pages will carry the revision number and date below the
original page issue date on the applicable page, i.e., Revision 3 - 1 Jan
1978.

Pages affected hy the current revision are indicated by an asterisk (*}

precading the pages listed under the page column in the following Log of
Effective Pages. )

LOG OF EFFECTIVE PAGES

DO NOT USE THIS HANDBOOK FOR OPERATIONAL PURPOSES
UNLESS IT IS MAINTAINED IN A CURRENT STATUS.
Page Date Page - Date
*Title .. .. .. . . 2 Apr 82 e 1 Mar 76
i thru ii e v v+ o 1 Nov 75 2-8 thru 2-9 . .. ... 1 Nov 75
*3if thru iv . . . . . . 2 Apr 82 2-10 . v v v v o v 4 .. 1Jan 78
Contents . . . . 1 Nov 75 *3=1 o e v e e e e e . 2 Apr 82
s 2 Apr 82 3-2thru 3-4 . . .. .. 1 Jan 78
1-2 4 v e e i e 1 Nov 75 3-4A/3-4B . . . .. .. 1 0ct 76
-3 . ... ... . 1Mar 76 3-5 thry 3.9, . ... .1Nov 75
*1-4 . ... 00 ... 2 Apr 82 *3-100 0 4 4 v v v e 4 0 . 2 Apr B2
1-5 thru 1-6 . . . . . . 1 Nov 75 3-11 thru 3-12 . . . . . 1 Nov 75
1-7 thru 1-8 . . . . . . 1 Jan 78 *3-13 . . . 0 e .. 2 Apr 82
1-9/1-10 . . . . . . . . 1 Jan 78 3-14 thru. 3-15. . . . . 1 Nov 75
221 .. e e e 1 Nov 75 *3-16 4 . v v 4 e 0w . . 2 Apr 82
2-2 « s x4 s+ + . W ldJan 78 3—17..........1Jan78
2-3 . . 4 v e v e v v s 1 Mar 76 318 . ... .. .0 .. 1 Oct 76
*2-4 . . . . v s v e v . 2 Apr 82 3-19 thru 3-28 . . . . . 1 Nov 75
2-5 thru 2-6 . . . . . . 1 Nov 75 *3-29 thru 3-30 . . . . . 2 Apr 82
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4-5 thru 4-6 . . . . . . 1 Nov 75
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*4-13 thew 4-14 . . . . . 2 Apr 82
415 thry 4-16 . . . . . I Nov 75
4-17 + o o . e e . . . . 1 Jan 78
4-18 . s s 0w -+ . 1 Rov 75
4-19 . . . . .. .. .. 10ct 76
4-20 thru 4-21 . . . . ., 1 Jan 78

*4-22 thru 4-24 . . . . . 2 Apr 82
4-25 thru 4-26 . , .+ 1 dJan 78
4-27 ¢ < & . 4w s 4+« v « 1 Nov 75

*-28 . .0 . . . . . 2 Apr 82
4-29 thru 4-30 . . . + . 1 Nov 75
4-31/4-32 . . . . .. . 1 Nov 75
5-1 thru 5-4 . . . . . . 1 Nov 75
56 L .o v .1 Jan 78
5-56 thru 5-23 . . . .. 1 Nov 75
5-24 thry 5-25 ., ., . . . 1 Mar 76
5-26 thru 5-29 . . . . . 1 Nov 75
=30 . + v v ¢+ v+ 4+« . 1Jan 78
5-31 thru 5-44 . . . . . 1 Nov 75
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6-29/6-30 . . . . ... 1 Nov 75
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systems.

Refer to Section 9, Tabie of
Contents, for supplements
applicable to optional
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SECTION 1
GENERAL

TABLE OF CONTENTS

Page Page
INTRODUCTION . . . . v . . . 1-1 SYMBOLS, ABBREVIATIONS
EMGINES . . . . . . R £ AND TERMINOLOGY . . . . . . 1-6
THREE-VIEW DRAWING . . . . . 1-2 General Airspeed Ter-
PROPELLERS '+ v « « ¢ + + & - 1-3 minology and Symbols . . 1-6
FUEL & v+ « 4 o v s o v o - 1-3 Meteorological .
oIL . . . . Tenninolqu R R Y
IMAXTMUM CERTIFICATED Power Terminology . . . . . 1-8
WEIGHTS « . = « v v « o . « 1-4 Airplane Perfarmance :
CABIN, BAGGAGE AND ENTRY and F1ight Planning
DIMENSIONS . . . . R Terminology . . . . . . . i-8
STANDARD AIRPLANE WEIGHTS . . 1-6 Weight and Balance
SPECIFIC LOADINGS . . . . . . 1-6 Terminology . . - - . . . 1-8
INTRODUCTION

This handbook consists of 9 sections and an alphabetical index as
shown on the Contents page. This handbook includes the material required
to be furnished to the pilot by CAR 3. It also contains supplemental data
supplied by Cessna Aircraft Company. Specific information can be rapidly
found by referring to the Contents page for the appropriate section, then
referring to the Table OFf Contents on the first page of the appropriate
section, or by use of the Alphabetical Index.

Section 1 of the Pilet's Operating Handbook presents basic airplane
data and general information which will be of value to the pilot.

ENGINES

Number of Engines: 2

Manufacturer: Teledyne Continental HMotors

Engine Model

Number: [0-520-M

Engine Type: Fuel injected, direct drive, air-cooled, hoerizontally

opposed, six cylinder, 520 cubic-inch displacement.

Horsepower: 285 rated horsepower at 2700 propeller RPM.

1 November 1975
Revision 4 - 2 Apr 82 ‘ 1-1



SENERAL - 310R
THREE-VIEW DRAWING

* MAXIMUM HEIGHT OF AIRPLANE WITH
NOSE GEAR DEPRESSED 1S 10M1.75"

3111.5"

Is”

YR %
N Q
51075" E

~——— 11'9.5™

170" | 1. NORMAL PROPELLER
TIP TO GROUND
CLEARANCE IS 103

i INCHES.

2. TOTAL WING AREA,
INCLUDING NACELLES
AND FUSELAGE WITHIN
THE WING PLANFORM,
1S5 179.0 SQQUARE FEET.

3. MINIMUM TURNING
RADIUS. IS 48°85" SEE
FISURE 7-10 FOR
ADDITIONAL

INFORMATION.

10
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=310R
PROPELLERS

Number of
Propellers:

Manufacturer:

Propeller Part
Number:

Number of Blades:

Propeller
Diameter:

Propeller Type:

Blade Range:

FUEL

Grade:

Total and Usable:

2

SECTION 1
GENERAL

McCauley Accessory Division, Cessna Aircraft Company

0850334-26
3

GI 4. 5II

Constant speed, full feathering, nonreversible hydrau-

lically actuated

(At 30-Inch Station)
a. Low Pitch 13.99 +0.2°

b. Feather

81.7% 30.3°

Aviation grade 100/130 (Green Color}).
Low Jead aviation grade I00LL (Blue Color) is a suita-

ble alternate.

Isopropyl alcohol may be added to the fuel supply in

quantities not to exceed 1% of the total.

Refer to Section 8 for additional information.

See Figure 1-2

FUEL TABLE

Total Fuel Capacity

Usable Fuel

63-Gallon Auxiliary Tanks
and Optional Wing Locker Tanks

System (U.S. Gallons) (U.S. Gallons}
Standard System 102 100
Standard System with Optional 143 140
Wing Locker Tanks
Standard System with Optional 143 140
40-Gallon Auxiliary Tanks
‘Standard System with Optional - 166 163
63-Gallon Auxiliary Tanks
Standard System with Optional 184 180
Wing Locker Tanks and Optional
40-Ga¥lon Auxiliary Tanks
Standard System with Optional 207 203

1 November 1975

Figure 1-2

Revision 1 - 1 Mar 1976
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SECTION 1 Cova. 3" OR
GENERAL - MODEL

OIL
Grade: Aviation grade engine oil, Refer to Section 8 for addi-
tionai information. ‘
Viscosity: SAE Rating Ambient Temperature - °C (°F)
50 : Above. 4.4 (40;
I 30 Below 4.4 (40
Multiviscosity Unrestricted - After 25 Hours
Total Sump
Capacity: 12 quarts per engine.
Drain and Refill .
Quantity: 13 quarts per engine including one quart for oil filter.
"+l Quantity Do not operate engine on less than 9 quarts. To mini-

Operating Range: mize loss of oil through breather, fill to 10-quart
level for normal flights.of less than 3 hours. For
extended flight, fill to capacity.

NOTE:

Dip stick indicates 1 quart Tower than actual ofl
quantity jn the engine.

IMAXIMUM CERTIFICATED WEIGHTS

Maximum Takeoff

Weight: 5500 pounds

Maximum Landing '

Weight: 5400 pounds

Maximum Zero

Fuel Weight: 4900 pounds

Maximum Weights a. . Left and Right Wing Lockers - 120 pounds each,

in Baggage When optional wing Tocker fuel 1is installed, the
Compartments: applicable wing locker baggage capacity is reduced

to 40 pounds.

b. Nose Bay - 350 pounds less installed optional
equipment. Refer to the loading placard in the
ajrplane nose baggage bay.

c. Aft Cabin (Station 96) See Figure 1-3 - 200 pounds.

d. Aft Cabin (Station 124 Standard or Station 126
Optional) See Figure 1-3 - 160 pounds.

. 1 November 1975
1-4 Revision 4 - 2 Apr 1982
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CABIN, BAGGAGE AND ENTRY DIMENSIONS

COMPARTMENT VOLUME - CUBIC FEET
~—50.0"

NOSE 21.0 ] \ )_:>
5 265"
92 | i

WING LOCKER EACH

AFT CABIN (STATION 96 26.1

AND STATION 124)

STANDARD

BAGGAGE STATION 96

BAGGAGE STATION 124
147 50"
TOP VIEW

380" —+—59.0" —|

OPTIONAL

UPPER SHELF

BAGGAGE STATION 126 AREA ONLY

50.0" — 39.00" LOWER SHELF AREA OMLY

SIDE VIEW

NOSE BAGGAGE

OPTIONAL
BAGGAGE
DOCR

Figure 1-3

1 November 1975 1-5
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STANDARD AIRPLANE WEIGHTS '

Standard Empty
Weight: 3337 pounds (3578 pounds for 310R II)

Maximum Useful
Load: 2163 pounds (1922 pounds for 310R II)

SPECIFIC LOADINGS.
Wing Loading: 30.73 pounds per square foot

Power Loading: 9.65 pounds per horsepower

SYMBOLS, ABBREVIATIONS AND TERMINOLOGY
GENERAL AIRSPEED TERMINOLOGY AND SYMBOLS

CAS Calibrated Airspeed is the indicated speed corvected for
position and nstrument error. Calibrated airspeed is
equal- to true airspeed in standard atmosphere at sea

level.
G G is acceleration due to gravity.
IAS Indicated Airspeed is the speed as shown on the airspeed

indicator when corrected for instrument error. IAS
values published in this Handbook assume zero instrument

error.
KCAS Calibrated Airspeed expressed in knots.
KIAS Indicated Airspeed expressed in knots.
KTAS True Airspeed expressed in knots.
TAS True Airspeed is the airspeed relative to undisturbed

air which is the CAS corrected for altitude, temperature
and compressibitity,

Va Maneuvering Speed is the maximum speed at which appli-
cation of full available aerodynamic control will not
overstress the airplane.

VEE Maximyn Flap Extended Speed s the highest speed per-
missible with wing flaps in a prescribed extended
position.

VLE Maximum Landing Gear Extended Speed is the maximum speed

at which an airplane can be safely flown with the
landing gear extended.

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

1-6 1 November 1975



= 310R

e,

VNE

Vno

Vy

SECTION 1
GENERAL

Air Minimum Control Speed is the minimum f1ight speed at
which the airplane is controllable with a bank of not
more than 5% when one engine suddenly becomes inoper-
ative and the remaining engine is operating at takeoff
power.

Never Exceed Speed is the speed 1imit that may not be
exceeded at any time.

Maximum Structural Cruising Speed is the speed that
should not be exceeded except in smooth air and then
only with caution. : 4

Best Angle-of-Climb Speed is the airspeed which delivers

the greatest gain of altitude in the shortest possible
horizontal distance.

Best Rate-of-Climb Speed is the airspeed which delivers
the greatest gain in altitude in the shortest possible
time.

METEOROLOGICAL TERMINOLOGY

S
OF
ISA

OAT

Pressure
Altitude

Wind

1 November 1975

Temperature in degrees Celsius.
Temperature in degrees Fahrenheit.

International Standard Atmosphere in which:

1) The air is a dry perfect gas;

(2) The temperature at sea level is 150 Celsius (59
Fahrenheit);

(3) The pressure at sea Tevel is 29.92 inches Hg.
(1013.2 mb);

(4) The temperature gradient from sea level to the
altitude at which the temperature is -56.5°C
(-69.79F) is -1.98°% (-3.59F) per 1000 feet.

Outside Air Temperature is the free air static tempera-
ture, obtained either from inflight temperature indica-
tions adjusted for instrument error and compressibility
effects or ground meteorological sources.

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

The wind velocities recorded as variables on the charts

of this handbook are to be understood as the headwind or
tailwind components of the reported winds.

1-7



SECTION 1
GENERAL

% 310R

POWER TERMINOLOGY

BHP

“ Critical
Altitude
Maximum

Continuous
Power

RPM

Brake horsepower means the pawer delivered at the
propeller shaft of an airplane engine.

The maximum altitude at which in standard temperature it
is possible to maintain a specified power.

The power developed in a standard atmosphere from sea
level to the critical altitude at the maximum RPM and
manifold pressure approved for use during periods of
unrestricted duration.

The revolutions per minute (RPM) of an engine refers to
the rotational speed of the propellier shaft, as shown on
a tachometer. .

AIRPLANE PERFORMANCE AND FLIGHT PLANNING TERMINOLOGY

Accelerate-Go
Distance

Accelerate~Stop
BDistance

Acrobatic
Maneuver

Balked
Landing

Balked Landing
Transition Speed

Demonstrated
Crosswind
Velocity

The distance required to accelerate an airplane to a
specified speed and, assuming failure of an engine at
the instant that speed is attained, continue takeoff on
the remaining engine to a height of 50 feet.

The distance required to accelerate an airplane to a
specified speed and, assuming failure of an engine at
the instant that speed is attained, to bring the air-
plane to a stop.

An intentional maneuver involving an abrupt change of an
airplane's attitude, an abnormal attitude, or abnormal
acceleration, not necessary for normal flight.

A balked landing is an aborted landing {i.e., all
engines go-around).

The minimum speed at which transition to a balked
landing climb should be attempted.

The demonsirated crosswind velocity is the velocity of
the crosswind component for which adequate control of
the airplane during takeoff and landing was actually
demonstrated during certification tests. The value
shown is not considered to be Timiting. This value is
not an aerodynamic limit for the airplane.

WEIGHT AND BALANCE TERMINOLOGY

Arm

Basic

Empty Weight
C.G. Arm

1-8

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

Standard empty weight plus installed optional equipment.

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

1 November 1975
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MODEL
C.G. Limits

Center of
Gravity (C.G.)

Jack Point

MAC

Max imum
Landing Weight

Maximum
Takeoff Weight

Maximum Zero
Fuel Weight

Moment

Payload

Reference
Datum

Residual Fuel

Standard
Empty Weight
Statien

Tare

Unusable Fuel

Usable Fuel

1 November 1975

SECTION 1
GENERAL

The extreme center of gravity locations within which the
airplane must be operated at a given weight.

The point at which an airplane would balance if sus-
pended. Its distance from the reference datum is found
by dividing the total moment by the total weight of the
airplane.

One of the three points on the airplane designed to rest
on a jack. .

The mean aerodynamic chord of a wing is the chord of an
imaginary airfoil which throughout the flight range will
have the same force vectors as those of the wing.
Maximum weight approved for the landing touchdown.
Maximum weight approved for the start of the takeoff
run.

Maximum weight exclusive of usable fuel.

The product of the weight of an item multiplied by its
arm. {Moment divided by a constant is used to simplify
balance calculations by reducing the number of digits.)

Weight of occupants, cargoe and baggage.

An imaginary vertical plane from which all horizontal
distances are measured for balance purposes.

The undrainable fuel remaining when the airplane is
defueled in a specific attitude by the normal means and
procedures specified for draining the tanks.

Weight of a standard airplane inc¢luding unusable fuel,
full operating fluids and full oil.

A Tocation along the airplane fuselage usually given 1in
terms of distance from the reference datum,

Tare is the weight of chocks, biocks, stands, etc. used
when weighing an airplane, and is included in the scaie
readings. Tare is deducted from the scale reading to
obtain the actual (net) airplane weight.

Fuel remaining after a fuel runout test has been com-
pleted in accordance with governmental regulations.

Fuel available for flight planning.

1-9/1-10
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SECTION 2

LIMITATIONS
TABLE OF CONTENTS

Page Page

INTRODUCTION . . . + . . . . 2-1 FLIGHT LOAD FACTOR LIMITS .
AIRSPEED LIMITATIONS . . . . 2-2  FLIGHT CREW LIMITS . . . .
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INTRODUCTION

Section 2 of the Pilot's Operating Handbook presents the operating
1imitations, the significance of such Timitations, instrument markings,
color coding and basic placards necessary for the safe operation of the
airplane, its powerplants, standard systems and standard equipment.

NOTE

Refer to Section 9 of this Pilot's Operating Hand-
book for amended operating limitations, operating
procedures, performance data and other necessary
information for airplanes equipped with specific
options.

1 November 1975 2-1



SECTION 2 -
LIMITATIONS

@310R

AIRSPEED LIMITATIONS (sce Figure 2-1)

AIRSPEED LIMITATIONS TABLE

SPEED IAS CAS REMARKS

Maneuvering Speed 148 150 Do not make abrupt control
Va {(Knots) movements above this speed.

Maximum Flap Extended Do not exceed this speed
Speed Vpp (Knots) 150 158 160 | with the given flap set-

350 139 140 ting.

Maximum Gear Operating 138 140 Do not extend landing gear
Speed Y| g {Knots) above this speed.

Maximum Gear Extended 138 149 Do not exceed this speed
Speed V| (Knots) with landing gear extend-

: ed,

Air Minimum Control This is the minimum f1ight

Speed - VMCA {Knots) a0 81 speed at which the air-
plane is controllable with
a bank of not more than 59
with one engine inopera-
tive and the remaining
engine operating at take-
off power.

Best Single-Engine 106 107 This speed delivers the
Rate~of-Climb Speed greatest gain in altitude
Vy (Knots) in the shortest possible

time with one engine in-
operative at sea level,
standard day conditions
and 5500 pounds weight.

Never Exceed Speed 223 227 Do not exceed this speed
Vng (Knots) in any operation.

Maximum Structural 181 183 Do not exceed this speed
Cruising Speed except in smooth air and
Vo {Knots) then only with caution.

Figure 2-1

1 November 1975



= 310R

Airspeed Indicator Markings:

SECTION 2
LIMITATIONS

See Figure 2-2

AIRSPEED INDICATOR TABLE

MARKING

KIAS VALUE
OR RANGE

SIGNIFICANCE

Red Radial

80

Air minimum control speed.

White Arc

72 to 139

Operating. speed range with 35° wing flaps.

Lower Timit is maximum weight stall-
ing speed in landing configuration.
Upper Timit is maximum speed per-
missible with flaps extended.

Green Arc

79 to 181

TNormai operating range.

cryising speed.

Lower Timit

is maximum weight stalling speed with
flaps and landing gear retracted,
Upper 1imit is maximum structural

B8lue Radial

106

Best single-engine rate-of-climb speed
at sea level standard day conditions
and 5500 pounds weight.

.Ye11ow Arc

181 to 223

Caution range.

air,

Operations must be con-
ducted with caution and only in smooth

Red Radial

223

Maximum speed for all operations.

ENGINE LIMITATIONS

Number of Engines:
Engine Manufacturer:

Engine Model Number:

2

Figure 2-2

Teledyne Continental Motors

10-520-M

Engine Operating Limits for Takeoff and Continuous Operation:

a. Maximum power for all operations (A11 Altitudes)

) Max. Max.
Engine Manifold Head 011
RPM Pressure Time Temp. Temp.
(°F) (°F)
2700 | Full Throttle | Continuous § 460 | 240

1 November 1975

Revision 1 - 1 Mar 1976



b.

q.

SECTION 2 C&%ﬁa31 UR
LIMITATIONS MODEL -
011 Viscosity:
SAE Rating Ambient Temperature - °C {°F)
50 Above 4.4 (40)
30 Below 4.4 (40)
Multiyiscosity Unrestricted - After 25 Hours
. Propellers: '
a. Number of Propellers: 2

Manufacturer: HcCauley Accessory Division, Cessma Aircraft Company

Part Number: . 0850334-26

Number of Blades: 3

Dameter: 6'4.5"

Blade Range: (At 30-Inch Station)
(1) Low Pitch 13.9° %0.2°

(2) Feather 81.7° =0.3°

Operating Limits: 2700 RPM maximum speed

Powerplant Instrument Markings:

a.

2-4

Tachometer:
(1) Normal Operating 2100 to 2500 RPM {Green Arc)
{2} Maximum 2700 RPM (Red Radial)

Manifold Pressure:

(1) Normal Qperating 15.0 to 24,5 Inches Hg. Manifold Pressure {(Green

Arc)
0i1 Temperature:
(1} MNormal Operating 75 to 240°F (Green Arc)
(2) Maximum 240°F {Red Radial)
0i1 Pressure:
(1) Minimum Operating 10 PSI {Red Radial)
{2) Normal Operating 30 to 60 PSI (Green Arc)
(3) Maximum 100 PSI (Red Radial)

1 November 1975

Revision 4 - 2 Apr 1982



Q%a3‘|0R © SECTION 2
MODEL : LIMITATIONS
e. Cylinder Head Temperature:

(1) MNormal Operating 200 to 460°F {Green Arc)

{2) Maximum 460°F (Red Radial) |
f. Fuel Flow:

(1) Minimm Operating 2.5 PSI (Red Radial)

{2) Normal Operating 0.0 Pounds per hour (3.4 PSI)} to 155.0 Pounds per
hour {21.7 PSI) (Green Arc})

(a) Green Radials 45% Power - 59.0 Pounds per hour {6.5 PSI)

§5% Power - 71.0 Pounds per hour {7.6 PSI)
65% Power - 82.0 Pounds per hour {8.8 PSI})
75% Power - 94.0 Pounds per hour (10.25 PSI)

{b) B1u§ Triangle 75% Climb S&tting - 107.0 Pounds per hour (12.0
PSI

(c) White Arc - Sea Level Takeoff and Climb Power Setting 146.5
Pounds per hour (19.7 PSI) to 150.0 Pounds per
hour (20.5 PSI)

{d) Blue Radials Altitude Takeoff Power and C1imb Power Setting

2000 Feet ~ 134.0 Pounds per hour {17.0 PSI)
4000 Feet - 124.0 Pounds per hour (15.0 PSI)
6000 Feet ~ 116.0 Pounds per hour {13.5 PSI)

{3) Maximum Operating 155.0 Pounds per hour (21.7 PSI) (Red Radial)

WEIGHT LIMITS
Maximum Takeoff Weight: 5500 Pounds

Maximum Landing Weight: 5400 Pounds

Maximum Zero Fuel Weight: 4900 Pounds

Maximum Weights in Bagyage Compartments:

a. Left and Right Wing Lockers - 120 pounds each.

(1) If optional wing locker tanks are installed, change item "a" to 40
pounds each.

b. MNose Bay - 350 pounds less installed optional equipment.
c. Aft Cabin {Station 89 to Station 108) - 200 pounds.
d. Aft Cabin (Station 109 to Station 132) - 160 pounds.

1 November 1975 2-5
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LIMITATIONS MODEL
Center of Gravity Limits {Gear Extended):

a. Aft Limit: 43.6 inches aft of reference datum (34.71% MAC) at
5100 pounds or less and 43.1 inches aft of reference
datum (33.90% MAC) at 5500 pounds with straight Tine
variation between these points.

b. Forward Limit: 38,67 inches aft of reference datum (26.69% MAC) at
5500 pounds and 32.0 inches aft of reference datum
{15.84% MAC) at 4500 pounds or less with straight Tine
variation between these points.

¢. See Weight and Balance Data in Section & for Toading schedule. The
reference datum is at the forward face of the fuselage bulkhead forward
of the rudder pedals. The mean aerodynamic chord {MAC) s 61.48 inches
in length. The leading edge of the MAC is 22.26 inches aft of the
reference datum.

MANEUVER LIMITS
This is a normal category airplane. Acrcbatic maneuvers, including

spins, are prohibited.

FLIGHT LOAD FACTOR LIMITS

The design load factors are 150% of the following and in all cases, the
structure exceeds design loads.

At Design Takeoff Weight of 5500 Pounds:
a. Landing gear up, wing flaps 09 +3.86 to -1.52G
b. Landing gear down, wing flaps 350 +2.06

FLIGHT CREW LIMITS

Minimum Flight Crew for FAR 91 operations is one piTot.

OPERATION LIMITS

The standard airplane is approved for day and night operation under VFR
conditions. With the proper optional equipment installed, the airplane is
approved for day and night IFR conditions.

2-6 1 November 1975
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FUEL LIMITATIONS See Figure 2-3

Fuel Pressure:

a. Minimum: 2.5 PSI

. b. Maximum: 21.7 PSI'(155.0 Pounds Per Hour)

Fuel Grade:

a. Aviation Grade 100/130 (Green Color).
Low Lead Aviation Grade 100LL {Blue Color) is a suitabie alternate.

SECTION 2
LIMITATIONS

FUEL TABLE
Total Fuel Capacity Usable Fuel
System {U.5. Gallens) (U.5. Gallons)
Standard System 102 100
Standard System with Optional 143 140
Wing Locker Tanks
Standard System with Optional 143 140
40-6allon Auxiliary Tanks
Standard System with Optional 166 163
63-Gallon Auxiliary Tanks
Standard System with Optional 184 180
Wing Locker Tanks and Optional
40-Galton Auxiliary Tanks
Standard System with Optional 207 203
63-Gallon Auxiliary Tanks
and Optional Wing Locker Tanks

Figure 2-3

PLACARDS
Emergency Exit:

a. On pilot's side window:

"EMERGENCY EXIT - PULL HANDLE - PUSH BOTTOM OF WINDOW QUT WITH SUS-

TAINED FORCE."

b. Below aft lower corner of pilot's side window:
“EMERGENCY WINDOW RELEASE - PULL."

1 November 1975
Revision 1 - 1 Mar 1976
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LIMITATIONS MODEL

Adj

PO0T S

[1°]

acent to Left Engine Fuel Selector:

"50 GAL - LEFT MAIN" - (Green Sector)

"50 GAL. - RIGHT MAIN" - {YelTow Sector)

"LEFT ENGINE - OQFF" - {Red Sector)

If optional 40-gallon auxiliary tank system is installed, "20 GAL. -
LEFT AUX." - (Yellow and Green Sector)

If optional 63-gailon auxiliary tank system is installed, change item
"d" to "31.5 GAL. - LEFT AUX." - (Yellow and Green Sector)

Adjacent to Right Engine Fuel Selector:

a.
b.
C.
d.

e.

On

a.

a.

“50 GAL. - RIGHT MAIN" - (Green Sector)

"50 GAL. - LEFF MAIN" - {Yellow Sector)

“RIGHT ENGINE - OFF" - {Red Sector)

If optional 40-gallon auxiliary tank system is installed, "20 GAL, -
RIGHT AUX." - {Yellow and Green Sector)

If optional 63-gallon auxiliary tank system is installed, change tem
"d" to "31.5 GAL. - RIGHT AUX."™ -~ (Yellow and Green Sector)

Floor Between Fuel Selectors:

“SET FUEL SELECTOR VALVE TO LEFT MAIN TANK FOR LEFT ENGINE AND RIGHT
MAIN TANK FOR RIGHT ENGINE IN TAKEOFF, LANDING, AND EMERGENCY."
"TAKEQFF AND LAND WITH AUXILIARY FUEL PUMPS ON."

"USE FULL RICH MIXTURE AND AUXILIARY FUEL PUMPS ON 'LOW' WHEN SWITCHING
FUEL TANKS. (FEEL FOR DETENT)."

If optional wing locker fuel tanks are installed:

"OPERATE ON MAIN TANKS UNTIL FUEL QUANTITY IS LESS THAN 180 LBS/TANK."
"TRANSFER WING LOCKER FUEL TO MAIN TANKS IN STRAIGHT AND LEVEL FLIGHT
ONLY."

"TURN TRANSFER PUMPS OFF WHEN LIGHTS ILLUMINATE."

"OPERATE ON AUXILIARY TANKS ONLY WHEN MAIN TANK IS AGAIN LESS THAN 180
LBS/TANK."

“TO EXTEND GEAR MANUALLY, PULL OUT CRANK TO ENGAGE AND TURN CLOCKWISE,
CAUTION: 1. GEAR SWITCH SHOULD BE IN NEUTRAL BEFORE OPERATING MANUAL
SYSTEM. 2. PUSH BUTTON AND STOW CRANK BEFORE OPERATING ELECTRICALLY."
"USE MAIN TANKS FOR TAKEOFF, LANDING, AND FIRST 60 MINUTES FLIGHT."

If optional 63-gallon auxiliary tank system is installed, change item
"f"* to "USE MAIN TANKS FOR TAKEOFF, LANDING, AND FIRST 90 MIN FLIGHT.*

On Wire Tunnel Trim Above Circuit Breaker Panel:

d.

2-8

"OPERATIONAL LIMITS"

"A. THIS AIRPLANE MUST BE OPERATED AS A NORMAL CATEGORY AIRPLANE IN
COMPLIANCE WITH THE OPERATING LIMITATIONS STATED IN THE FORM OF
PLACARDS, MARKINGS, AND HANDBOOKS (PILOT'S CHECKLIST)."

“B. NO ACROBATIC MANEUVERS INCLUDING SPINS APPROVED."

"C. AIR MINIMUM CONTROL SPEED: 80 KIAS."

"D. MAXIMUM GEAR OPERATING SPEED: 138 KIAS."

“E. MAXIMUM GEAR EXTENDED SPEED: 138 KIAS."

"F. MAXIMUM FLAP EXTENDED SPEED (15° FLAP): 158 KIAS"

(350 FLAP): 139 KIAS"

"G. MAXIMUM MANEUVERING SPEED: 148 KIAS."

1 November 1975
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MODEE LIMITATIONS

b.

On

On

On

d.

In

On
a.
b.

c.
d.

f.

"IDLE POWER STALL SPEEDS (KIAS)."

ANGLE OF BANK
CONFIGURATION g® | 200 | 40° | e0°
GEAR UP - FLAPS UP 79 | & 91 112
GEAR DOWN - FLAPS DOWN 15° 77| &8 109
GEAR DOWN - FLAPS DOWN 359 72 74 82 101

Instrument Panel:

"OPEN DEFROST OR CABIN AIR DURING HEATER OPERATION."
WHEATER OVERHEAT" - "PUSH" - "TEST T AND B" - "LOW VOLT."
Near the fuel tank gquantity indicator selector switch:
YMAIN - AUX." - "L.H. AUX." - “R.H. AUK."

Rudder Horn:

If optional rudder mounted rotating beacon is installed:
UANTI-COLLISION LIGHT REQ'D FOR PROPER RUDDER MASS BALANCE. DO NOT
REMOVE."

Wing Locker Doors:

"MAX. BAGGAGE - 120 POUNDS."
If optional wing locker tanks are installed, change item "a" to:
"MAX BAGGAGE - 40 LBS."

Baggage Door:

SMAXIMUM BAGGAGE CAPACITY - STATION 89 TG STATIGN 109 - 200 POUNDS,
STATION 109 TO STATION 132 - 160 POUNDS. SEE WEIGHT AND BALANCE DATA
FOR DETAILED LOADING INSTRUCTIONS."

Nose Baggage Area:

"MAXIMUM BAGGAGE XX.X
MAX. CAPACITY 350 LBS. LESS
XX.X OPTIONAL EQUIP."

Engine Control Pedestal:

"T.0. - T.0." (Takeoff) range on elevator trim tab indicator (Nose up
40 tp nose up 119) "NOSE DN" "NOSE UP"

Above rudder trim tab: "L NOSE R"

Above aileron trim tab: "L ROLL R"

"ENGINE ALTERNATE AIR - PULL OUT - /7 LOCK R* - " YLOCK L"

If propeller unfeathering accumulators are installed - “PROPELLER UN-
FEATHERING ACCUMULATORS ARE INSTALLED ON THIS AIRPLANE."

"COWL FLAPS - PULL TO CLOSE" - " ~LOCK~=" - " ~LOCK="

1 November 1975 . 2-8
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LIMITATIONS ‘MODEL WJ.
On Engine Control Quadrant If Optianal Propeller Synchrophaser Is Installed:

a. "PROP SYNCHROPHASER"

b. "PHASE-SYNC-OFF"

c. "PHASING" :

d. "MUST BE OFF FOR TAKEQFF, LAMDING, AND SINGLE ENGINE OPERATION"

Adjacent to Wing Flap Position Switch:

a. BLUE SEGMENT - 158 KIAS 0° to 159,
b. WHITE SEGMENT - 138 KIAS 159 to 359,

Adjacent to Fuel Strainer Drain:

a. "FUEL STRAINER - DRAIN DAILY - NOTE: IF WATER IS OBSERVED AT THE FUEL
STRAINER, FUEL TANK SUMPS AND CROSSFEED LINES MUST BE DRAINED."

On Control Lock:

a. "CONTROL LOCK - REMOVE BEFORE STARTING ENGINES."
b. If optional rudder lock is installed: add "RUDDER LGCK " to item
Ilall .

Near Parking Brake:

a. "“PARKING BRAKE - TG APPLY, DEPRESS PEDALS, THEN PULL KNGB. TO RELEASE,
PUSH IN KNOB, DO NOT DEPRESS PEDALS."

At Appropriate Locations:

. "TANK AND SUMP DRAINS."

“CROSSFEED LINE DRAIN - DRAIN DAILY."

“FUEL, 100/130 AVIATION GRADE MIN., USABLE - 50 GAL."

. If optional 40-gallon auxiliary tank system is installed:

"AUX FUEL, 100/130 AVIATION GRADE MIN., USABLE - 20 GAL."

e. If optional 63-gallon auxiliary tank system is instalied:
"AUX FUEL 100/13¢ AVIATION GRADE MIN., USABLE - 31.5 GAL."

f. If optional wing locker fuel tanks are installed:
"TRANSFER FUEL, 100/130 AVIATION GRADE MIN., USABLE - 20 GAL."

g. "STATIC PRESSURE ALTERNATE SOURCE~—=" "QPEN-—=CL0OSED"

h., "AMP METER SELECT - L. ALT. - R. ALT. - BAT - VOLTS.™

i. "ALT FAILURE - L. ALT., R. ALT."

2-10 1 November 1975



licability*

(uirement;

Models 310R, and T310R.

Rovise AD CESS n 3o fg7 faoT
i. the Limitations Section of the aircraft’s Aircraft Flight Manual (AFM) by

incorporating the following:

"WARNING"

* Severe icing may result from environmental conditions outside of those for which

the aircraft is certificated.

Flight in freezing rain, freezing drizzle, or mixed icing conditions (super cooled
liquid water and ice crystals) may result in:

* ice build-up on protected surfaces and exceed the capability of the ice protection
system, or ’

s ice forming aft of the protected sucfaces.

This ice may not be shed using the ice protection systems, and may sériously
degrade the performance and controllability of the aircraft.

During flight, severe icing conditions that exceed those for which the aircraft is
certificated shall be determined by the visual cues described below. If one or more
of these visual cues exists, immediately request priority handling from Air Traffic
Control to facilitate a route or an altitude change to exit the icing conditions. The
cues are;

¢ unusually extensive ice accumulation on the airframe and windscreen in areas not
normally observed to collect ice, and/or

+ accumulation of ice on the uﬁper surface of the wing aft of the protected area,
and/or

e accumulation of ice on the engine nacelles and propeller spinners farther aft than
normally observed.

"Since the autb-“-pilot, when installed and operating, may mask tactile cues that
indicate adverse changes in handling characteristics, use.of the auto-pilot is
prohibited when any of the visual cues specified above exist, or when unusual

lateral trim requirements or auto-pilot trim warnings are encountered while the i
aircraft is in icing conditions. - !

- All wing icing inspection lights must be operative prior to flight into known or

forecast icing conditions at night. This direction supersedes any relief provided
by any Minimum Eguipment List.
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FPILOT'S OPERATING HANDBOOK/ ENGINE FAILURE DURING FLIGHT
OWNER'S MANUAL SUPPLEMENT CESSNA 300 AND 400 SERIES

AMPLIFIED EMERGENCY PROCEDURES
ENGINE INOPERATIVE PROCEDURES |

ENGINE FAILURE DURING FLIGHT (Speed Above Air Minimum
Contro! Speed)

WARNING

Level flight may not be possible for certain combinations of
weight, temperature, and altitude. In any event, do not
attempt an engine inoperative go-around after wing flaps have
been extended beyond 15°.

ENGINE FAILURE DURING FLIGHT (Speed Below Air Minimum
Control Speed)

WARNING

Level flight may not be possible for certain combinations of
weight, temperaiure, and altitude. In any event, do not
attempt an engine inoperative go-around after wing flaps have
been extended beyond 15°.

ENGINE INOPERATIVE GO-AROUND
WARNING

Level flight may not be possible for certain combhinations of
weight, temperature,” and altitude. In any event, do not
attempt an engine inoperative go-around after wing flaps have
been extended beyond 15°.

SECTION 4
NORMAL PROCEDURES

There are no changes to airpiane normal procedures.

SECTION 5
PERFORMANCE

There are no changes to airplane performance. -

Original Issue S 5/6
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SECTION 3
EMERGENCY PROCEDURES

SECTION 3
EMERGENCY PROCEDURES
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Section 3 of the Pilot's Qperating Handbook describes the recommended

procedures for emergency situations.

The first part of this section pro-

vides emergency procedural action required in an abbreviated checklist
form. Amplification of the abbreviated checklist is presented in the

second part of this section.

options.

Refer to Section 9 of this Pilot's Operating Hand-
book for amended operating limitations, operating
procedures, performance data- and other necessary
information for a1rp1anes equipped with specific

1 November 1975
Revision 4 - 2 Apr 1982
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SECTION 3 G,
EMERGENCY PROCEDURES MODEL

EMERGENCY PROCEDURES
ABBREVIATED CHECKLIST

SINGLE-ENGINE AIRSPEEDS FOR SAFE OPERATION

Conditions: i

1. Takeoff Weight 5500 Pounds 3. Standard Day, Sea Level
2. lLanding Weight 5400 Pounds

(1) Air Minimum Control Speed . . . . . 80 KIAS
{2} Recommended Safe Single-Engine Speed . . ., 92 KIAS
{3) Best Singie-Engine Angle-of-Climb Speed . . 95 KIAS
{4) Best Single-Engine Rate-of-Climb Speed

(Flaps Up) . . . . . . . . . . . 106 KIAS

Figure 3-1

ENGINE INOPERATIVE PROCEDURES
ENGINE SECURING PROCEDURE

1.
2.
3
4
5
6.
7
8
g

Z.

ENG
1

Throttle - CLOSE.

Mixture - IDLE CUT-OFF.

Propeller - FEATHER.

Fuel Selactor - OFF {Feel for Detent).
Auxiliary Fuel Pump - OFF.

Magneto Switches - OFF,

Propeller Synchrophaser - OFF (Optional System).
Alternator - OFF.

Cowl Flap - CLOSE.

INE FAILURE DURING TAKEQFF {Speed Below 92 KIAS)
Throttles - CLOSE IMMEDIATELY.
Brakes - AS REQUIRED.

ENGINE FAILURE AFTER TAKEQFF [{Speed Above 92 KIAS With
Gear Up Or In Transit)

10.

11.

12.

13.

3-2

Mixtures - AS REQUIRED for flight altitude.
Propellers - FULL FORWARD.
Throtties - FULL FORWARD.
Landing Gear - CHECK UP.
Inoperative Engine:
a. Throttle - CLOSE.
b. Mixture - IDLE CUT-OFF.
c. Propelier - FEATHER.
Establish Bank - 5° toward operative engine,
Wing Flaps - UP, if extended, in small increments.
Climb To Ciear 50-Foot Obstacle - 92 KIAS.
Climb At Best Single-Engine Rate-of-Climb Speed - 106 KIAS at sea
level; 94 KIAS at
) 10,000 feet.
Trim Tabs - ADJUST 59 bank toward cperative engine with approxi-
mately 1/2 ball slip indicated on the turn and bank
indicator.
Cowl Flap - CLOSE (Inoperative Engine).
Inoperative Engine -~ SECURE as follows:
a. Fuel Selector - OFF (Feel For Detent).
b. Auxiliary Fuel Pump - OFF.
c. Magneto Switches - QFF,
d. Alternator - OFF.
As Soon As Practical - LAND.

1 November 1975
Revision 3 - 1 Jan 1978



. Crﬁ?f 3' U K EMERGENCY PROCEDURES

ENGINE FAILURE DURING FLIGHT

1.
2.

Inoperative Engine - DETERMINE.
Operative Engine - ADJUST as required.

Before Securing Inoperative Engine:

.

4.
5

7.

6..

Fuel Flow - CHECK. If deficient, position auxiliary fuel pump to
ON. ‘ .

Fuel Selectors - MAIN TANKS (Feel For Detent).

Fuel Quantity - CHECK.

0i1 Pressure and 0i1 Temperature - CHECK.

Magneto Switches - CHECK.

If Engine Does Not Start, Secure as Follows:
8.

10.
11.
12.

Inoperative Engine - SECURE.

Throttle - CLOSE.

Mixture - IDLE CUT-OFF.

Propeller - FEATHER.

Fuel Selector - OFF {Feel For Detent).
Auxiliary Fuel Pump - OFF.

. Magneto Switches - OFF.

. Propeller Synchrophaser - OFF (Optional System}.
. Alternator - OFF.

Cowl Flap - CLOSE.

Operative Engine - ADJUST.

a. Power - AS REQUIRED.

b. Mixture - AS REQUIRED for flight altitude.

c. Fuel Selector - AS REQUIRED (Feel For Detent).
d. Auxiliary Fuel Pump - ON.

e, Cowl Flap - AS REQUIRED.

Trim Tabs - ADJUST 5° bank toward operative engine.
Electrical Load - DECREASE to minimum required.

As Soon As Practical - LAND.

=@ =h( OO TR
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ENGINE INOPERATIVE LANDING

1.
2.

.

.

WO~ fa o

10.
11.

Fuel Selector - MAIN TANK {Feel For Detent}.
Auxiliary Fuel Pump - ON.

Alternate Air Control - IN.

Mixture - AS REQUIRED for flight altitude.

Propeller Synchrophaser - OFF (Optional System).
Propeller - FULL FORWARD.

Approach - 106 KIAS with excessive altitude.

Landing Gear - DOWN within gliding distance of field.
Wing Flaps - DOWN when landing is assured.

Speed - DECREASE' below 93 KIAS only if landing is assured.
Air Minimum Control Speed - 80 KIAS.

ENGINE INOPERATIVE GO-AROUND (Speed Above 92 KIAS)

1.

G = oMo
PR

Throttle - FULL FORWARD.

Mixture - AS REQUIRED for flight altitude.

Landing Gear - ub. .

Wing Flaps - UP if extended.

Cowl Flap - OPEN.

Climb at Best Single-Engine Rate-of-Climb Speed - 106 KIAS at sea
level; 94 KIAS at
10,000 feet.

Trim Tabs - ADJUST 5% bank toward operative engine.
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AIRSTART

Airplanes Without Optional Propeller Unfeathering System:
1. Magneto Switches - ON.

2. Fuel Selector - MAIN TANK (Feel For Detent).

3. Throttle - FORWARD approximately one inch.

4. Mixture - AS REQUIRED for flight altitude.

5. Propeller - FORWARD of detent.

6. Starter Button - PRESS.

7. Primer Switch - ACTIVATE.

8. Starter and Primer Switch - RELEASE when engine fires.

9. Mixture - AS REQUIRED. i

10, Power - INCREASE after cylinder head temperature reaches 200CF.
11. Cowl Flap - AS REQUIRED.

12. Alternator - ON.

Airplanes With Optional Propelier Unfeathering System:
1. Magneto Switches - ON.
2. Fuel Selector - MAIN TANK (Feel For Detent).
Throttle ~ FORWARD approximately one inch.
Mixture - AS REQUIRED for flight altitude.
5. Propelier - FULL FORWARD.
Propeller - RETARD to detent when propelier reaches 1000 RPM.
Mixture - AS REQUIRED.
Power - INCREASE after cylinder head temperature reaches 200°F.
. Cowl Flap - AS REQUIRED.
10. Alternator - ON,

E-R It

W00~ h

BOTH ENGINES FAILURE {Gliding Procedures)
1. Wing Flaps - UP.

2. Landing Gear - UP.

3. Propellers - FEATHER.

4. Cowt Flaps ~ CLOSE.

5. Airspeed - 111 KIAS {See Figure 3-4).

FIRE PROCEDURES

FIRE ON THE GROUND (Engine Start, Taxi And Takeoff With
Sufficient Distance Remaining To Stop)

1. Throttles - CLOSE.

2. Brakes - AS REQUIRED.

3. Mixtures - IDLE CUT-OFF.

4. Battery - OFF (Use Gang Bar).
5. Magnetos - OFF {Use Gang Bar).
6. Evacuate airplane as soon as practical.

INFLIGHT WING OR ENGINE FIRE

1. Both Auxiliary Fuel Pumps - OFF.
2. Appropriate Engine - SECURE.
a. Throttle - CLOSE.
b. Mixture - IDLE CUT-OFF.
. Propeller - FEATHER.
Fuel Selector - OFF (Feel For Detent).
Magnetos - OFF. :
Propeller Synchrophaser - OFF (Optional System}).
Alternator - OFF.
. Cowl Flap - CLOSE.
3. Cabin Heater - QFF.
4. Land and evacuate airplane as soon as practical.

DWW -h O
e ¢ & a
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INFLIGHT CABIN FIRE OR SMOKE

1.
2.
3.
4.

5.

Electrical Load - REDUCE to minimum required.

Attempt to isolate the source of fire or smoke.

Wemacs - OPEN,

Cabin Air Controls - OPEN all vents including windshield defrost.
CLOSE if intensity of smoke increases.

[CAUTION]

Opening the foul weather window or cabin door will
create a draft in the cabin and may intensify a
fire.

Land and evacuate airplane as soon as practical.

EMERGENCY DESCENT PROCEDURES
PREFERRED PROCEDURE

1.
2.
3.

4.
5.
6.
7.

Throttles - IDLE.

Propellers - FULL FORWARD.

Mixtures - ADJUST for smooth operation with gradual enrichment as
altitude is lost.

Wing Flaps - UP.

Landing Gear - UP.

Moderate Bank - INITIATE.

Airspeed - 220 KIAS.

IN TURBULENT ATMOSPHERIC CONDITIONS

1.
2.
3.

4,
5.
6.
7.

Throtties - IDLE. -

Propellers - FULL FORWARD. .

Mixtures - ADJUST for smooth operation with gradual enrichment as
altitude is lost. :

Wing Flaps - DOWN 359,

Landing Gear - DOWN,

Moderate Bank - INITIATE.

Airspeed - 138 KIAS.

EMERGENCY LANDING PROCEDURES
FORCED LANDING (With Power)

1,
2.

lLanding Site - CHECK. Overfly site at 100 KIAS and 15°% flaps.

Landing Gear - DOWN if surface is smooth and hard. .

a. Normal Landing - INITIATE. Keep nosewheel off ground as long
as practical.

Landing Gear - UP if surface is rough or soft.

a. Select a smooth grass-covered runway, if possible.

b. Approach - 100 KIAS with 15° wing flaps.

A1l Switches Except Magnetos - OFF.

Cabin Door - UNLATCH prior to flare-out.

Mixtures - IDLE CUT-OFF.

Magneto Switches - OFF.

Fuel Selectors - OFF (Feel For Detent).

. Landing Attitude - TAIL LOW.

T =hit Q.0
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EMERGENCY PROCEDURES : MOBEL

FORCED LANDING (Complete Power Loss}

3-6

1.

2. -

3.
4,
5.
6.

Mixtures - IDLE CUT-OFF.

Propellers - FEATHER.

Fuel Selectors - OFF (Feel For Detent).

A1l Switches Except Battery - OFF.

Approach - 111 KIAS,

If Smooth and Hard Surface:

a. Landing Gear - DOWN within gliding distance of field.

b. Wing Flaps -~ AS REQUIRED.

c. Battery Switch - OFF.

d. Cabin Door - UNLATCH prior to flare-out.

e. Normal Landing - INITIATE. Keep nosewheel off ground as long
as practical.

If Rough or Soft Surface:

a. Select a smooth grass-covered runway, if possible.

b. Llanding Gear - UP.

c. Wing Flaps - DOWN 15°,

d, Battery Switch - OFF.

e. Cabin Door - UNLATCH prior to flare-out.

f. Landing Attitude - TAIL LOW.

LANDING WITH FLAT MAIN GEAR TIRE

1.
2.

3.
4,
5.
6.
7.
8.
9.

10,

Landing Gear - Leave DOWN.

Fuel Selectors - SELECT the main tank on the same side as the flat
tire to reduce fuel weight over affected tire
before landing; feel for detent.

Fuel Selectors - MAIN TANKS (Feel For Detent).

Wind should be headwind or crosswind opposite the defective tire.

Wing Flaps - DOWN 350°. :

In approach, align airplane with edge of runway opposite the

defective tire, allowing room for a mild turn in the landing roll.

Land s1ightly wing Tow on the side of the inflated tire and lower

the nosewheel to the ground ‘immediately for positive steering.

Use full aileron in landing roll, to Tighten the load on the de-

fective tire.

Apply brakes only on the inflated tire, to minimize landing roll

and maintain directional control.

Stop airplane to avoid further damage, unless active runway must be

cleared for other traffic.
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LANDING WITH DEFECTIVE MAIN GEAR

1.

2.
3.
4.
5.

13.
i4.

Fuel Selectors - SELECT the main tank on the same side as defective
gear to reduce fuel weight over affected gear
before landing; feel for detent.

Fuel Selectors - MAIN TANKS (Feel For Detent).

Wind - HEADWIND or crosswind opposite defective gear.

Landing Gear - DOWN.

Wing Flaps - DOWN 359.

Approach - ALIGN AIRPLANE with the edge of runway opposite the

defective landing gear.

Battery Switch - OFF.

Land wing low toward operative lTanding gear. Lower nosewheel

immediately for poesitive steering.

Ground Loop - INITIATE into defective landing gear.

Mixtures - IDLE CUT-OFF.

Use full aileron in tanding roll, to lighten the load on the de-

fective gear.

Apply brakes only on the operative landing gear to hold desired

rate of turn and shorten landing roll.

Fuel Selectors - OFF (Feel For Detent).

Airplane - EVACUATE.

LANDING WITH FLAT NOSE GEAR TIRE

8.
9.

Landing Gear - Leave DOWN.

Passengers and Baggage - MOYE AFT.

Approach - 100 KIAS with 15° wing flaps.

Landing Attitude - NOSE HIGH.

Hold nose off during landing roll.

Brakes -~ MINIMUM in landing roll.

Throttles ~ RETARD in landing roll.

Control Wheel - FULL AFT until airplane stops.
Minimize additional taxiing to prevent further damage.

LANDING WITH DEFECTIVE NOSE GEAR

1.

If Smooth and Hard Surface:

a. Baggage and Passengers - MOVE AFT.

b. Select a smooth hard surface runway.

¢. Landing Gear - DOWN.

d. Approach - 100 KIAS with 15° wing flaps.
e. All Switches Except Magnetos - OFF.

f. Landing Attitude - NOSE HIGH.

g. Mixtures - IDLE CUT-OFF.

h. Magneto Switches - OFF.

i. Nose - LOWER as speed dissipates.

I Rough or Sod Surface:

Select a smooth grass-covered runway, if possibie.
Landing Gear - UP,

Approach - 100 KIAS with 159 wing flaps.
Al]} Switches Except Magnetos - OFF.
Cabin Door ~ UNLATCH prior to flare-out.
. Landing Attitude - TAIL LOW.

. Mixtures - IDLE CUT-OFF.

. Magnato Switches - OFF.

Fuel Selectors - OFF (Feel For Detent).

= O=-Hhooan e
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LANDING WITHOUT FLAPS {0° Extension)

1. Mixtures - AS REQUIRED for flight altitude.
2. Propellers - FULL FORWARD.
3. Fuel Selectors - MAIN TANKS (Feel For Detent).
4. Minimum Approach Speed - 105 KIAS {See Figure 5-26).
5. Landing Gear - DOWN.
DITCHING
1. Landing Gear - UP.
2. Approach - HEADWIND if high winds.
PARALLEL to SWELLS if light wind and heavy swells.
3. Wing Flaps - DOWN 359,
4. Power - AS REQUIRED. (300 Feet Per Minute Descent).
5. Airspeed - 93 KIAS. -
6. Attitude - DESCENT ATTITUDE through touchdown.
FUEL SYSTEM EMERGENCY PROCEDURES
ENGINE-DRIVEN FUEL PUMP FAILURE
1. Fuel Selector - MAIN TANK {Feel For Detent).
2. Auxiliary Fuel Pump - ON.
3. Cowl Flap - OPEN.
4. Mixture - ADJUST for smooth engine operation.
5. As Soon As Practical - LAND. ‘
6. Fuel in auxiliary and opposite main tank is unusable.

ELECTRICAL SYSTEM EMERGENCY PROCEDURES
ALTERNATOR FAILURE (Single)

Indicated By lllumination OF Failure Light

1.
2.

Electrical Load - REDUCE.

If Circuit Breaker is Tripped:

a. Turn off affected alternator.

b. Reset affected alternator circuit breaker.

c. Turn on affected alternator switch.

d. If circuit breaker reopens, turn off alternator.

If Circuit Breaker does not Trip:

d. Select affected alternator on voltammeter and monitor output.

b. If output is normal and failure 1ight remains on, disregard
fail indication and have indicator checked after landing.

c. If output is insufficient, turn off alternator and reduce
electrical Toad to one alternator capacity.

d. If complete loss of alternator output occurs, check field fuse
and replace if necessary.

e. If an intermittent 1ight indication accompanied by voltammeter
fluctuation is observed, turn off affected alternator and
reduce load to one alternator capacity.
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ALTERNATOR FAILURE (Dual)

Indicated By Illumination Of Failure Lights And Low Voltage Light
1.

2

.

Electrical Load ~ REDUCE.
If Circuit Breakers are Tripped:

.a. Turp off alternators.

b. Reset circuit breakers.

c. Turn on left alternator and monitor output on voltammeter.

d. If alternator is charging, Teave it on. Disregard failure
Tight if still iT1luminated.

e. If still inoperative, turn off left alternator.

f. Repeat steps ¢ through e for right alternator.

g, If circuit breakers reopen, prepare to terminate flight.

If Circuit Breakers have not Tripped:

a. Turn off alternators.

b. Check field fuses and replace as required.

¢. Turn on Teft alternator and wonitor output on voltammeter.

d. If alternator is charging, leave it on. Disregard failure
Tight if sti1l illuminated.

e. If still inoperative, turn off ileft alternator.

f. Repeat steps ¢ through e for right alternator.

g. If both still inoperative, turn off alternators and turn on
emergency alternator field switch.

h. Repeat steps c through e for each alternator.

i. If still inoperative, turn off alternators and prepare to
terminate flight.

AVIONICS BUS FAILURE

1.

Emergency Avionics Power Switch - ON.

LANDING GEAR EMERGENCY PROCEDURES
LANDING GEAR WILL NOT EXTEND ELECTRICALLY

1

W0 00~ Wi

.

10.
LANDING GEAR WILL NOT RETRACT ELECTRICALLY

O s P
PP

Landing Gear Motor Circuit Breaker - CHECK IN with landing gear
) switch DOWN.

Landing Gear Motor Circuit Breaker - PULL.

Landing Gear Switch - NEUTRAL (Center). e

Pilot's Seat - ADJUST as required. i

Handcrank - EXTEND AND LOCK,

Rotate Crank - CLOCKWISE four turns past gear down lights on (Ap-

proximately 52 Turns).

Gear Down Lights - ON; Untocked Light - OFF.

Gear Warning Horn - CHECK.

Handcrank - PUSH BUTTON and STOW.

As Soon As Practical - LAND.

Do not try to retract manually.

Landing Gear - DOWN.

Gear Down Lights - ON; UnTocked Light - OFF.
Gear Warning Horn - CHECK.

As Soon As Practical - LAND.
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FLIGHT INSTRUMENTS EMERGENCY-PROCEDURES
VACUUM PUMP FAILURE (Attitude And Directional Gyros)

1. Fatlure indicated by left or right red failure button exposed on

vacuum gage.
2. Automatic valve will select operative source,
3. Vacuum Pressure - CHECK proper vacuum from operative source.

OBSTRUCTION OR ICING OF STATIC SOURCE

1. Alternate Static Source - OPEN.

2. Excess Altitude and Airspeed - MAINTAIN to compensate faor change in
ca1;brat1on (See Figures 5-2 and
5-4

AIR INLET OR FILTER ICING EMERGENCY PROCEDURES”

1. Alternate Air Control{s) - PULL OUT.
2. Power - INCREASE as required.
3. Mixtures(s) - LEAN as required.

‘PROPELLER SYNCHROPHASER
ENGINE INOPERATIVE PROCEDURES
1. Propeller Synchrophaser - OFF (Optional System).

SYNCHROFPHASER FAILURE

1. Propeller Synchrophaser - OFF (Optional System).
2. Propeller Synchrophaser Circuit Breaker - PULL (Optional System).

EMERGENCY EXIT WINDOW

1. Emergency Release Ring PIast1c Cover - PULL OFF,

2. Emergency Release Ring - PULL.

3. Emergency Exit Window - PUSH OUT at bottom of window with sustained
force.

SPINS

1, Throttles - CLOSE IMMEDIATELY.

2. Ailerons - NEUTRALIZE.

3. Rudder - HOLD FULL RUDDER opposite the direction of rotation.

4, Control Wheel - §0RNARD BRISKLY, 1/2 turn afier applying fu11 rud-
er

5. [Inboard Engine - INCREASE POWER tp slow rotation. (If Necessany).

After rotation has stopped:
6. Rudder - NEUTRALIZE.
7. 1Inboard Engine (If used) - DECREASE POWER to equalize engines.

8. Control Wheel - PULL to recover from resultant dive. Apply smooth
steady control pressure.

1 November 1975
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NOTE

A complete knowledge of the precedures set forth in
this section will enable the pilot to cope with
various emergencies that can be encountered; how-
ever, this does not diminish the fact that the
primary responsibility of the pilot is to maintain
control of the airplane at all times. Good judge-
ment and precise action are essential and can only
be developed through frequent practice of emergency
and simulated single-engine procedures. The pilot
must have a thorough knowledge of all emergency
procedures so that in the event of an emergency,
reaction will be precise and done with confidence.
This is vequired so the pilot can cope with the
demands of an emergency situation.

SINGLE-ENGINE AIRSPEEDS FOR SAFE OPERATION

The most critical time for an engine failure condition in a wulti-engine
airplane is during a two or three second period late in the takeoff run
while the airplane is accelerating to a safe engine failure speed. A
detailed knowledge of recommended single-engine airspeeds is essential for
safe operation of the airplane.

The airspeed indicator is marked with a red radial at the air minimum
control speed and a blue radial at the best single-engine rate-of-climb
speed to facilitate instant recognition. The following paragraphs present
a detailed discussion of the problems associated with engine failures
during takeoff.

AR MINtMUM CONTROL SPEED

The multi-engine airplane must reach the air minimum control speed (80
KIAS) before full control deflections can counteract the adverse rolling
and yawing tendencies associated with one engine inoperative and full power
operation on the other engine. This speed is indicated by a red radial on
the airspeed indicator. -

RECOMMENDED SAFE SINGLE-ENGINE SPEED

Although the airplane is contrellable at the air minimum control speed,
the airplane performance is so far below optimum that continued flight near
the ground is improbable. A more suitable recommended safe single-engine
speed is 92 KIAS. At this speed, altitude can be maintained more easily
while the Tanding gear is being retracted and the propeller is being
feathered.

BEST SINGLE-ENGINE ANGLE-OF-CLIMB SPEED

The best single-engine angle-of-climb speed becomes important when there
are obstacles ahead on takeoff. Once the best single-engine angle-of-climb
speed is reached, altitude becomes more important than airspeed until the

obstacle is cleared. The best single-engine angle-of-climb speed is ap-
proximately 95 KIAS with wing flaps and landing gear up.
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BEST SINGLE-ENGINE RATE-OF-CLIMB SPEED

The best single-engine rate-of-climb speed becomes important when there
are no obstacles ahead on takeoff, or when it is difficult to maintain or
gain altitude in single-engine emergencies. The best single-engine rate-
of-climb speed is 106 KIAS with wing flaps and landing gear up. This speed
is indicated by a blue radial on the airspeed indicator.

The variations of wing flaps up best single-engine rate-of-climb spead
with altitude are shown in Section 5. oFor. best single-engine climb per-
formance, the wings should be banked 5% toward the operative engine.

ENGINE INOPERATIVE PROCEDURES
ENGINE SECURING PROCEDURE

1. Throttle - CLOSE.

2. Mixture - IDLE CUT-QFF.

3. Propeller - FEATHER.

4. Fuel Selector - OFF (Feel For Detent).

5. Auxiliary Fuel Pump - OFF.

6. Magneto Switches - QFF.

7. Propeller Synchrophaser - OFF (Optional System).
8. Alternator - OFF.

9. Cowl Flap - CLOSE.

ENGINE FAILURE DURING TAKEOFF (Speed Below 92 KIAS)

1. Throttles - CLOSE IMMEDIATELY.
2. Brakes - AS REQUIRED.

NOTE

The distance required for the airplane to be accel-
erated from a standing start to 92 KIAS on the
ground, and to decelerate to a stop with heavy brak-
ing, is presented in the Accelerate Stop Distance
Chart in Section 5 for various combinations of
conditions.

ENGINE FAILURE AFTER TAKEOFF (Speed Above 92 KIAS With
Gear Up Or In Transit)

- Mixtures - AS REQUIRED for f1ight altitude.
. Propellers - FULL FORWARD.

Throttles - FULL FORWARD.

Landing Gear - CHECK uP.

Inoperative Engine:

a. Throttle - CLOSE.

b. Mixture - IDLE CUT-OFF.

¢. Propeller - FEATHER. -

6. Establish Bank - 59 toward operative engine.
7. Wing Flaps - UP, if extended, in small increments.
8. Climb to Clear 50-Foot Obstacle - 92 KIAS.

.
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9, Climb at Best Single-Engine Rate-of-Climb Speed - 106 KIAS at sea
‘ : Tevel; 94 KIAS at
: 10,000 feet.
10. Trim Tabs - ADJUST 5° bank toward operative engine with approxi-
mately 1/2 ball slip indicated on the turn and bank
indicator.
11. Cowl Flap - CLOSE (Inoperative Engine).
12. Inoperative Engine - SECURE as follows:
a. Fuel Selector - OFF (Feel For Detent}.
b. Auxiliary Fuel Pump - OFF.
‘¢, Magneto Switches - OFF.
d. Alternator Switch - OFF.
13, As Soon as Practical - LAND.

Upon engine failure after reaching 92 KIAS on takeoff, the multi-engine
pilot has a significant advantage over a single-engine pilot, for he has a
choice of stopping or continuing the takeoff. This would be similar to the
choice facing a single-gengine pilot who has suddenly lost sTightly more
than half of his takeoff power. In this situation, the single-engine pilot
would be extremely reluctant to continue the takeoff if he had to climb
over obstructions. However, if the failure occurred at an altitude as high
or higher tham surrounding obstructions, he would feel free to maneuver for
a landing back at the airport.

Fortunately, the airplane accelerates through this "area of decision" in
just a few seconds. However, to make an intelligent decision in this type
of emergency, one must consider the field length, obstruction height, fieid
elevation, air temperature, headwind, and takeoff weight. The flight paths
iliustrated in Figure 3-2 indicate that the "go no-go area of decision” is
bounded by: (1) the point at which 92 KIAS is reached and (2) the point
where the obstruction altitude jis reached. An engine failure in this area
requires an immediate decision. Beyond this area. the airplane, within the
limitations of single-engine climb performance shown in Section 5, may be
maneuvered to a landing back at the airport.

ENGINE FAILURE DURING TAKEOFF
GO NO-GO DECISION

60 NO-GO NORMAL TAKEOFF

AREA OF
DECISION

oz KIAS’

Wil

4= ACCELERATE STOP DISTANCE »l
(— ACCELERATE GO DISTANCE —*

Figure 3-2
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At sea Jevel standard day, with zero wind and 5500 pounds weight, the
distance to accelerate to 92 KIAS and stop is 3645 feet, wHile the total
unobstructed distance required to takeoff and climb over a 50-foot obstacie
after an engine fatlure at 92 KIAS is 3645 feet. This total distance over
an obstacle can be reduced slightly under more favorable -conditions of
weight, headwind, or obstruction hefght. However, it is recommended that
in most cases it would be better to discontinue the takeoff, since any
slight mismanagement of single-engine procedure would more than offset the
small distance advantage offered by continuing the takeoff. Still higher
field elevations will cause the engine failure takeoff distance to lengthen
disproportionately until the altitude is reached where a successful takeoff
is improbable uniess the airspeed and height above the runway at engine
failure are great enough to allow a stight deceleration and altitude loss
while the airplane is being prepared for a single-engine climb.

During single-engine takeoff procedures over an obstacle, only one
condition presents any appreciable advantage; this is headwind. A decreass
of approximately 6% in ground distance required to clear a 50-foot obstacle
can be gained for each 10 knots of headwind. Excessive speed above best
single-engine rate-of-climb speed at engine failure is not nearly as advan~-
tageous as. one might expect since deceleraticn is rapid and ground distance
is used up quickly at higher speeds while the airplane is being cleaned up
for climb. However, the extra speed is important for controllability.

The following facts should be used as a guide at the time of engine
failure: (1) discontinuing a takeoff upon engine failure is advisable
under mgst circumstances; {2) altitude is more valuable to safety after
takeoff:than is airspeed in excess of the best single-engine rate-of-climb
speed since excess airspeed is lost much more rapidly than is altitude; (3)
climb or continued level flight at moderate altitude is improbable with the
landing gear extended and the propeller windmilling; (4) in no case should
the airspeed be allowed to fall below the best single-engine angle-of-climb
speed. even though altitude is Tost, since this speed will always provide a
better chance of climb, or a smaller altitude loss, than any Tesser speed:
The single-engine best rate~of-climb speed will provide the best chance for
climb or the least altitude Toss, and is preferable unless there are ob-
structions which make a steep climb necessary.

|WARN'ING.

The propeller on the inoperative engine must be
feathered, landing gear retracted and wing flaps up
- or continued flight may be impossible.

Single-engine procedures should be practiced in anticipation of an
emergency. This practice should be conducted at a safe altitude, with full
power operation on both engines, and should be started at a safe speed of
at Teast 105 KIAS. As recovery ability is gained with practice, the start-
ing speed may be lowered in swall increments until the feel of the airplane
in emergency conditions is well known. It should be noted that as the
speed is reduced, directional control becomes more difficult. Emphasis
should be placed on stopping the initial large yaw angles by the IMMEDIATE
application of rudder supplemented by banking slightly away from the yaw,
Practice should be continued until: (1) an instinctive corrective reaction
is developed and the corrective procedure is automatic and, (2) airspeed,
altitude, and heading can be maintained easily while the airplane is being
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prepared for a climb. 1In order to simulate an engine failure, set both
engines at full power operation; then at a chosen speed, pull the throttle
control of one engine to idle, and proceed with single-engine emergency
procedures. Simulated single-engine Flight characteristics can be prac-
ticed by setting prapeller RPM to simulate a critical engine inoperative
condition as shown in Figure 3-3.

ENGINE OVERSPEED

Should an overspeed condition occur, the pilot should reduce afrspeed as
quickly as possible by closing both throttles. On reaching an airspeed’
below 120 KIAS and above the single-engine rate-of-climb speed (blue
radial), set the RPM control on the overspeeding engine for feather. If
propeller will not feather, the power on the normatly operating engine
should be advanced to maximum and the power on the overspeeding engine
should be advanced to 50 RPM below the maximum allowable RPM (red Tine).
Maintain the best single-engine rate-of-c¢limb speed (blue radial) and land
as soon as practical. This will provide more than zero thrust at altitudes
up to approximately 10,000 feet. During landing, the application of
partial throttle on the malfunctioning engine (within Timits of the tacho-
meter red line) will minimize asymmetrical thrust.

ENGINE FAILURE DURING FLIGHT

1.
2.

Inoperative Engine - DETERMINE. Idle engine same side as idle foot.
Operative Engine - ADJUST as required.

Before Securing Inoperative Engine;

Fuel Flow - CHECK. If deficient, position auxtliary fuel pump
switch to ON.

Fuel Selectors - MAIN TANKS (Feel For Detent).

fuel Quantity - CHECK. Switch to opposite MAIN TANK if necessary.

011 Pressure and 0i1 Temperature - CHECK. Shutdown engine if oil

. pressure is low,

Magneto Switches - CHECK,

Mixture - ADJUST until evidence of engine firing. Continue to
adjust for smooth operation.

If Engine Does Not Start, Secure as Follows:

9.

10.

Inoperative Engine - SECURE.

a. Throttle - CLOSE.

Mixture - IDLE CUT-OFF.

. Propeller - FEATHER.

. Fuel Selector - OFF (Feel For Detent).
Auxiliary Fuel Pump - OFF.

. Magneto Switches - OFF.

Propeller Synchrophaser - QFF {Optional System).
. Alternator Switch - OFF.

. Cowl Flap - CLOSE.

Operative Engine - ADJUST.

a, Power - AS REQUIRED.

b. Mixture - AS REQUIRED for flight altitude.

c. Fuel Selector - AS REQUIRED (Feel For Detent).

NOTE

= TA -hooo

Auxiliary fuel on the side of the failed engine s
unusable,
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NOTE

Position operative engine fuel selector to MAIN TANK
and feel for detent if below 1000 feet AGL or if
nearest airport is within range of fuel remaining In
MAIN TANK. I necessary, range can be extended by
using wing locker fuel, opposite main fuel or auxil-
fary fuel on the side of the cperative engine.
Crossfeed as required to maintain lateral balance.

d. Auxiliary Fuel Pump - ON.

e. Cowl Flap - AS REQUIRED.
10. Trim Tabs - ADJUST 5% bank toward operative engine.
11. Electrical Load - DECREASE to minimum required.
12. As Soon As Practical - LAND.

ENGINE INOPERATIVE LANDING

Fuel Selector - MAIN TANK (Feel For Detent).
Auxiljary Fuel Pump - ON.

Alternate Air Control - IN.

Mixture - AS REQUIRED for flight altitude.

Propeller Synchrophaser - OFF (Optional System).
Propeller - FULL FORWARD.

Approach at 106 KIAS with excessive altitude.

Landing Gear - DOWN within gliding distance of field.
Wing Flaps - DOWN when landing is assured.

Decrease speed below 93 KIAS only if landing is assured.
Air Minimum Control Speed - 80 KIAS.

.

WO~ Hm Wl
MR " oe s o

e
o
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ENGINE INOPERATIVE GO-ARQUND

1. If absolutely necessary and speed is above 92 KIAS, increase engine
speed to 2700 RPM and apply fuil throttle.

2. Mixture - AS REQUIRED for flight altitude.

3. Landing Gear - UP.

4. Wing Flaps - UP if extended.

5. Cowl Flap - OPEN.

6. Climb at 106 KIAS at sea level; 94 KIAS at 10,000 feet {95 KIAS

With Obstacles Directly Ahead).
7. Trim Tabs - ADJUST 5® bank toward operative engine.

AIRSTART {After Feathering)

Airplanes Without Optional Propelier Unfeathering System:
1. Magneto Switches - ON.
2. Fuel Selector - MAIN TANK (Feel For Detent).
3. Throttle - FORWARD approximately one inch.
4. Mixture - AS REQUIRED for flight altitude.
5. Propeller - FORWARD of detent.
6. Starter Button - PRESS.
7. Primer Switch - ACTIVATE.
8. Starter and Primer Switch - RELEASE when engine fires.
9. Mixture - AS REQUIRED. '
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10. Power - INCREASE after cylinder head temperature reaches 2009F.
11. Cowl Flap - AS REQUIRED,
12, Alternator - ON.

NOTE

If start is unsuccessful, turn inoperative engine
magneto switches OFF, retard mixture to IDLE CUT-
OFF, open throttle fully, and engage starter for
several revelutions. Then repeat airstart pro-
cedures,

Airplanes With Optional Propeller Unfeathering System:
1. Magneto Switches - ON.

Fuel Selector - MAIN TANK (Feel For Detent).

Throttle - FORWARD approximately one inch,

Mixture - AS REQUIRED for flight altitude,

Propeller - FULL FORWARD.

F1 P O N
i

NOTE

The propeller will automatically windmiil when the
propellier lever is moved out of the FEATHER posi-
tion.

6. Propeller - RETARD to detent when propelier reaches 1000 RPM.
7. Mixture - AS REQUIRED. :

8. Power - INCREASE after cylinder head temperature reaches 200°F.
9, Cowl Flap - AS REQUIRED.

10. Alternator - ON.

BOTH ENGINES FAILURE (Gliding Procedure)

Wing Flaps - UP.

Landing Gear - UP.

Propellers - FEATHER.

"Cowl Flaps - CLOSE.

Atrspeed - 111 KIAS (See Figure 3-4)}.

MAXIMUM GLIDE

In the event of an all engines failure condition, maximum gliding dis-
tance can be obtained by feathering both propellers, and maintaining ap-
proximately 111 KIAS with landing gear and wing flaps up. The speed which
provides the "absolute maximum" glide distance varies with weight as shown
in Figure 3-4.

s
« s or om .

WARNING
FOR THIS AIRPLANE TO CONTINUE FLIGHT WITH AN INOPERATIVE ENGINE, THE GEAR AND.
FLAPS MUST BE RETRACTED, THE PROPELLER ON THE INDPERATIVE ENGINE MUST BE
FEATHERED, AIR SPEED MUST BE MAINTAINED AT OR ABOVE BEST RATE OF CLIMB SPEED, :
- AND THE AIRPLANE MAINTAINED AND OPERATED IN ACCORDANCE WITH ALL DTHER SPECIFIED
REQUIREMENTS. THE PILOT MUST BE RATED AND CURRENT IN MULTI-ENGINE PRGE&EQUURDES&& ‘
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MAXIMUM GLIDE

CONDITIONS: BEST GLIDE SPEED
1. Landing Gear - UP
2. Wing Flaps - UP, WEIGHT KIAS
3. Propellers - FEATHERED. POUNDS
4. Cowl Flaps - CLOSED.
5. Best Glide Speed. 4700 i02
6. Zero Wind 5100 107
5500 111
L 25
(VN
2
S 20
=
= 15
=
o
s
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=
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2 e
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5 10 20 30 40 50

GROUND DISTANCE - MNAUTICAL MILES

Figure 3-4

FIRE PROCEDURES

Refer to Section 9 if Fire Detection and Extinguishing System is in-
stalled.

FIRE ON THE GROUND (Engine Start, Taxi And Takeoff With
Sufficient Distance Remaining To Stop)

1. Throttles - CLOSE.

2. Brakes - AS REQUIRED.

3. Mixtures - IDLE CUT-OFF,

4. Battery - OFF (Use Gang Bar).

5. Magnetos - OFF (Use Gang Bar).

6. Evacuate airplane as soon as practical.

INFLIGHT WING OR ENGINE FIRE

1.+ Both Auxiliary Fuel Pumps - OFF.
2. Appropr1ate Engine - SECURE.
Throttle - CLOSE.
b. Mixture - IDLE CUT-OFF.
c. Propeiler -~ FEATHER.
d. Fuel Selector - OFF (Feel For Detent}.
e. Magnetos - OFF.
f. Propeller Synchrophaser - OFF (Optional System).
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g. Alternator - OFF.

h. Cowl Flap - CLOSE.

3. Cabin Heater - OFF.
4. Lland and evacuate airplane as soon as practical.

INFLIGHT CABIN FIRE OR SMOKE

1. Electrical Load - REDUCE to minimum required.

2. Attempt to isolate the source of fire or smoke.

3. Wemacs - OPEN.

4. Cabin Air Controls - OPEN all vents including windshield defrost.
CLOSE if intensity of smoke increases.

{CAUTION]

Opening the foul weather window or cabin door will
create a draft in the cabin and may intensify a
fire.

5. Land and evacuate airplane as soon as practical.
SUPPLEMENTARY INFORMATION CONCERNING AIRPLANE FIRES

With the use of modern instaliation techniques and material, the proba-
bility of an airplane fire occurring in your airplane is extremely remote.
However, in the event a fire is encountered, the Ffollowing information will
be helpful in dealing with the emergency as quickly and safely as possible.

The preflight checklist is provided to aid the pilot in detecting con-
ditions which could contribute te an airplane fire. As a fire requires
both fuel and an ignition source, close preflight inspection should be
given to the engine compartment and wing leading edge and lower surfaces.
Leaks in the fuel system, oil system, or exhaust system can lead to a
ground or airborne fire.

NOTE

Flight should not be attempted with known fuel, oil
or exhaust leaks. The presence of fuel, unusual oil
or exhaust stains may be an indication of system
leaks and should be carefuily investigated prior to
flight.

If an airplane fire is discovered on the ground or during takeoff, but
prior to comnmitted flight, the airplane is to be Tanded and/or stopped and
the passengers and crew evacuated as soon as practical.

Fires originating inflight must be controiled as quickly as possible in
an attempt to prevent major structural damage. Both auxiliary fuel pumps
should be turned off to reduce pressure on the total fuel system (each
auxiliary pump pressurizes a crossfeed line to the opposite fuel selector).
The engine on the wing in which the fire exists should be shut down and its
fuel shut off even though the fire may not have originated in the fuel
system. The cabin heater draws fuel from the crossfeed system and should
also be turned off. Descent for landing should be initiated immediately.
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An open cabin door or fou] weather window produces & Jow pressure in the
cabin. To avoid drawing the fire into the cabin, the cabin door and foul
weather window should be kept ¢losed. This condition is aggravated with
the landing gear and flaps extended. Therefore, the pilot should lower the
gear as late in the landing approach as possible. A no-flap landing should
also be attempted if practical. .

A fire or smoke in the cabin should be controlled by identifying and
shutting down the fauity system. Smoke may be removed by opening the cabin
air controls and wemacs, If the smoke increases in intensity when the air
controls are opened, they should be closed as this indicates a possible
fire in the heater or nose compartment. When the smoke is intense, the
pilot may choose to expel the smoke through the foul weather window. The
foul weather window should be closed jnmediately if the fire becomes more
intense when the window 'is -opened.

EMERGENCY DESCENT PROCEDURES
PREFERRED PROCEDURE

1. Throttles - IDLE.

2. Propellers - FULL FORWARD.

3. Mixtures - ADJUST for smooth aperati
altitude. is Tost.

4, Wing Flaps - UP.

5. Landing Gear - UP.

6. Moderate Bank - INITIATE until descent attitude has been estab-

7

on with gradual enrichment as

1ished.
. Airspeed - 220 KIAS.

IN TURBULENT ATMOSPHERIC CONDITIONS

1. Throttles - IDLE.

2. Propeliers - FULL FORWARD.

3., Mixtures - ADJUST for smooth operation with gradual enrichment as
altitude is lost.

4, \Ming Flaps - DOWN 35°.

5. Landing Gear - DOWN.

6. Moderate Bank - INITIATE until descent attitude has been estab-

Tished.
7. Ajrspeed - 138 KIAS,

EMERGENCY LANDING PROCEDURES
FORCED LANDING {With Power)

1. Drag over selected field with wing flaps 159 and 100 KIAS noting
type of terrain and obstructions.

2. Plan a wheels-down landing 1f surface is smooth and hard.
a. Execute a-normal landing, keeping nosewheel off ground until

speed is decreased.

3. If terrain is rough or soft, plan a wheels-up landing as follows:
a. Select & smooth grass-covered runway, if possible.
b. Approach at 100 KIAS with wing flaps down only 150.
c. A1l Switches Except Magneto Switches - OFF.
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d. Cabin Deor - UNLATCH prior to flare-out,

NOTE

Be prepared for a mild tail bhuffet as the cabin
door is opened.

e. Mixtures - IDLE CUT-OFF,

f. Magneto Switches - OFF.

g. Fuel Selectors - OFF (Feel For Detent).
h. Land in a slightly tail-low attitude.

NOTE

On smooth sod with landing gear retracted, the air-
plane will s1lide straight ahead about 500 feet with
very little damage.

FORCED LANDING (Complete Power Loss)

Mixtures - IDLE CUT-OFF.
Propeilers - FEATHER.
" Fuel Selectors - OFF (Feel For Detent).

Al11 Switches Except Battery Switch - OFF.

Approach at 111 KIAS,

If field is smooth and hard, plan a landing as follows:

8. Landing Gear - DOWN within gliding distance of field.

b. Wing Flaps - EXTEND as necessary within gliding distance of
field.

¢c. Battery Switch - OFF.

d. Cabin Door - UNLATCH prior to flare-out.

+

(=l - U L )
P

NOTE

Be prepared for a mild tail buffet as the cabin
door 1is opened.

e. Make a normal landing, keeping nosewheel off the ground as Tong
as practical.
7. IT field 1s rough or soft, plan a wheels-up landing as follows:
a. Select a smooth, grass-covered runway if possible.
b. Landinhg Gear - UP.
c. Approach at 97 KIAS with wing flaps down only 15°.
d. Battery Switch - OFF,
e. Cabin Door - UNLATCH prior to flare-out.

NOTE

Be prepared for a mild tail buffet as the cabin
door is opened.
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f. Land in a slightly tail-low attitude. .

NOTE

On smooth sod with landing gear retracted, the air-
plane will slide straight ahead about 500 feet with
very little damage.

LANDING WITH FLAT MAIN GEAR TIRE
If a blowout occurs during takeoff, proceed as follows:

1. Landing Gear - Leave DOWN.

NOTE

Do not attempt to retract the landing gear if a main
gear tire blowout occurs. The main gear tire may be
distorted enough to bind the main gear strut within
the wheel well and prevent later extension.

2. Fuel Selectors - Turn to main tank on same side as defective tire
and feel for detent. Proceed to destination to
reduce fuel load.

NOTE

Fuel should be used from this tank first, to lighten
the load on the wing, prior to attempting a landing
if inflight time permits. However, an adequate
supply of fuel should be left in this tank so that
it may be used during landing.

3. Fuel Selectors - Left Engine - LEFT MAIN (Feel For Detent).
Right Engine - RIGHT MAIN {Feel For Detent).

4. Select a runway with a crosswind from the side opposite the defec-
tive tire, if a crosswind landing is required.

5. Wing Flaps - DOWN, extend fiaps to 35°.

6. In approach, align airplane with edge of runway opposite the defec-
tive tire, allowing room for a mild turn in the landing roll.

7. Land stightly wing-low on the side of inflated tire and lower
nosewheel to ground immediately for positive steering.

8. Use full aileron in Tanding roll to Tighten load on defective tire,

9. Apply brakes only on the inflated tire, to minimize landing roli
and maintain directional control.

10. Stop airplane to aveid further damage, unless active runway must be
cleared for other traffic.
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LANDING WITH DEFECTIVE MAIN GEAR

1.

11.
12,

13.
14,

Fuel Selectors - Turn to main tank on same side as defective tire
and feel for detent. Proceed to destination to
reduce fuel load.

NOTE

Fuel should be used from this tank first, to lighten
the Toad on the wing, prior to attempting a landing
if in-flight time permits. However, an adequate
supply of fuel should be left in this tank so that
it may be used during landing.

Fuel Selectors - Left Engine - LEFT MAIN (Feel For Detent).

Right Engine - RIGHT MAIN {Feel For Detent).
Select a wide, hard surface runway, or if necessary, a wide sod
runway. Select a runway with crosswind from the side opposite the
defective Tanding gear, if a crosswind landing is necessary.
Landing Gear - DOWN.
Wing Flaps - DOWN 350,
In approach, align airplane with edge of runway opposite the defec-
tive landing gear, allowing room for a ground-loop in landing roll.
Battery Switch - OFF.
Land slightly wing-low toward the operative landing gear and lower
the nosewheel immediately for positive steering.
Start moderate ground-loop into defective landing gear until air-
plane stops.
Mixtures - IDLE CUT-OFF,
Use full aileron in landing roll to Tighten the load on the defec-
tive landing gear. :
Apply brakes only on the operative landing gear to maintain desired
rate of turn and minimize the landing roll,
Fuel Selectors - OFF (Feel For Detent).
Evacuate the airplane as soon as it stops.

LANDING WITH FLAT NOSE GEAR TIRE

If a blowout occurred on the nose gear tire during takeoff, proceed as

follows:

1.

Landing Gear - Leave DOWN.

NOTE

Do not attempt to retract the landing gear if a nose
gear tire blowout occurs. The nose gear tire may be
distorted enough to bind the nosewheel strut within
the wheel well and prevent later extension.

Move disposable load to baggage area and passengers to available
rear seat space,

Approach - 100 KIAS with 15° wing flaps.

Land in a nose-high attitude with or without power.

Maintain back pressure on control wheel to hold nosewheel off the
ground in landing roll.
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6.
7.
8.

9.

Use minimum braking in landing roll.

Throttles - RETARD in landing roll.

As landing roll speed diminishes, hold control wheel fully aft
until airplane is stopped. i

Avoid further damage by holding additional taxi to a minimum.

LANDING WITH DEFECTIVE NOSE GEAR

1.

If Smooth and Hard Surface:

a. Move disposable load to baggage area and passengers to avail-
able rear seat space.

b. Setect a smooth hard surface runway.

c. Landing Gear - DOWN.

¢. Approach at 100 KIAS with wing flaps down only 159,

e, All Switches Except Magneto Switches - OFF.

f. Land in a slightly nose-high attitude.

g. Mixtures - IDLE CUT-OFF.

h. Magneto Switches - OFF.

i. Hold nose off throughout ground roil. Lower gently as speed
dissipates.

If Rough or Sod Surface:

NOTE

This procedure will produce a minimum amount of
airplane damage on smooth runways. This procedure
is also recommended for short, rough or uncertain
field conditions where passenger safety, rather than
minimum airplane damage is the prime consideration.

Select a smooth grass-covered runway, if possible.
Landing Gear - UP.

Approach at 100 KIAS with wing flaps down only 15°.
A1 Switches Except Magneto Switches - OFF.

. Cabin Door - UNLATCH prior to flare-cut.

o oanow
T e

NOTE

Be prepared for a mild tail buffet as the cabin deor
is opened.

f. Land in a slightly tail-low attitude.
g. Mixtures - JDLE CUT-OFF.

h. Magneto Switches - OFF.

i. Fuel Selectors - OFF (Feel For Detent).

LANDING WITHOUT FLAPS (0° Extension]

1.
2.
3.
4.
5.

Mixtures - AS REQUIRED for flight altitude.
Propellers - FULL FORWARD.

Fuel Selectors - MAIN TANKS (Feel For Detent).
Minimur Approach Speed - 105 KIAS (See Figure 5-26).
Landing Gear - DOWN,
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DITCHING

1. Landing Gear - UP.

2. Plan approach into wind if winds are high and seas are heavy. MWith
heavy swells and light wind, land paraliel to swells, being careful
not to allow wing tigs to hit first.

3. Wing Flaps - DOWN 359,

4, Carry sufficient power to maintain approximately 300 feet per
minute rate~of-descent.

5. Airspeed - 93 KIAS at 4600 pounds weight,

6. Maintain a continuous descent until touchdown to avoid flaring and

touching down tail-first, pitching forward sharply, and decelerat-
ing rapidly. - Strive for initial contact at fuselage area below
rear cabin section (point of maximum Tongitudinal curvature of
fuselage).

NOTE

The airplane has not been flight tested in actual
ditchings, thus the above recommended procedure is
based entirely on the best judgment of Cessna
Aircratt Company.

FUEL SYSTEM EMERGENCY PROCEDURES
ENGINE-DRIVEN FUEL PUMP FAILURE

L.
2.
3.
4.
5.
6.

Fuel Selector - MAIN TANK (Feel For Detent).
Auxiliary Fuel Pump - ON.

Cowl Flap - OPEN.

Mixture - ADJUST for smooth engine operation.

As Soon as Practical - LAND.

Fuel in auxiliary and opposite main tank is unusable.

NOTE

If both an engine-driven fuel pump and an auxiliary
fuel pump fail on the same side of the airplane, the
.failing engine cannot be supplied with fuel from the
opposite main tank since that auxiliary fuel pump
will operate on the Tow pressure setting as long as
the corresponding engine-driven fuel pump is opera-
tive.

ELECTRICAL SYSTEM EMERGENCY PROCEDURES

ALTERNATOR FAILURE (Single)
indicated By lliumination Of Failure Light

3-26

1.
2.

Electrical Load - REDUCE.

IT Circuit Breaker is Tripped:

a. Turn off affected alternator.

b. Reset affected alternator circuit breaker.

c. Turn on affected alternator switch.

d, If circuit breaker reopens, turn off alternator.
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3. If
a.
b.
c.

d.

Circuit Breaker does not Trip:
Select affected alternator on voltammeter and monitor output.
If output is normal and failure light remains on, disregard
fail indication and have indicator checked after landing.
If output is insufficient, turn off alternator and reduce
electrical Toad to one alternator capacity.
If complete loss of alterpator output occurs, check field fuse
and replace if necessary. Spare fuses are located in the glove
box.
If an intermittent light indication accompanied by voltammeter
fluctuation is observed, turn off affected alternator and
reduce load to one alternator capacity.

ALTERNATOR FAILURE (Dual)

Indicated By Illumination Of Failure Lights And Low Voltage Light
1. Electrical Load - REDUCE.

2. If
a.
b.
c.
d.

Circuit Breakers are Tripped:

Turn off alternators.

Reset c¢ircuit breakers.

Turn on left alternator and monitor output on voltammeter.
If alternator is charging, leave it on. Disregard failure
1ight if still illuminated.

If still inoperative, turn off left alternator.

Repeat steps ¢ through e for right alternator.

If circuit breakers reopen, prepare to terminate flight.
Circuit Breakers have not Tripped:

Turn off alternators.

Check field fuses and replace if necessary. Spare fuses are
located in the glove box.

Turn on Teft alternator and monitor output on voltammeter.
If alternator is charging, leave it on. Disregard failure
Tight if stil11 illuminated.

If still inoperative, turn off left alternator.

Repeat steps ¢ through e for right alternator.

If both alternators are still inoperative, turn off alternators
and turn on emergency alternator field switch.

Repeat steps ¢ through e for each alternator.

If still inoperative, turn off alternators and prepare to
terminate flight.

AVIONICS BUS FAILURE

1. Emergency Avionics Power Switch - ON.

LANDING GEAR EMERGENCY PROCEDURES

LANDING GEAR WILL NOT EXTEND ELECTRICALLY

When the landing gear will not extend electrically, it may be extended
manually in accordance with the following steps:

NOTE

The handcrank handie must be stowed in its clip
before the gear will operate electrically. When the
handle is placed in the operating position, it dis-
engages the Tanding gear motor from the actuator
gear.
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1. Before proceeding manually, check landing gear motor circuit break-
er with landing gear switch DOWN. I circuit breaker is tripped,
allow 3 minutes for it to cool before resetting.

2, If Landing Gear Motor Circuit Breaker is Not Tripped - PULL.

3. Landing Gear Switch - NEUTRAL (Center).

4. Pilot's Seat - TILT full aft {Standard Seat).

RAISE (Optional Seat).

5. Handcrank - EXTEND and LOCK (See Figure 7-13).

6. Rotate Crank - CLOCKWISE four turns past the point where the gear

down Tights illuminate {Approximately 52 Turns).

IWARNING.

Maintain a secure grasp on the handcrank during
manual extension of the gear. Never release the
handcrank te let it turn freely of its own accord.
If the handle is accidentally released, do not
attempt to regrasp it until the handle stops re-
volving.

7. Gear Down Lights - ON; Unlocked Light - OFF.

8. Gear Warning Horn - CHECK with throttie retarded.
9. Handcrank - PUSH BUTTON and STOW.

10. As Soon as Practical - LAND.

" LANDING GEAR WILL NOT RETRACT ELECTRICALLY:

1. Do not try to retract manually.

NOTE

The landing gear should never be retracted with the
manual systemn, as undue loads will be imposed and
cause excessive wear on the cranking mechanism.

. Landing Gear - DOWN.

Gear Down Lights - ON; Unlocked Light - OFF.
Gear Warning Horn - CHECK.

As Soon as Practical - LAND.

=W
s a

FLIGHT INSTRUMENTS EMERGENCY PROCEDURES
VACUUM PUMP FAILURE (Aittitude And Directional Gyros)

1. Failure indicated by left or right red failure button exposed on
vacuum gage.

2. Automatic valve will select operative source.

3. Assure proper vacuum is available from operative source.
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OBSTRUCTION OR ICING OF STATIC SOURCE

1. Alternate Static Source - OPEN. Alternate static source is for
pilot's instruments only when dual static
system is installed.

2. Excess ATtitude and Airspeed - MAINTAIN to compensate for change in

calibration.

NOTE

See Figures 5-2 and 5-4 for airspeed and altimeter
corrections with alternate static source to OPEN.

AIR INLET OR FILTER ICING EMERGENCY
PROCEDURES

1. Alternate Air Control(s) - PULL OUT.
2. Power - INGREASE as required.
3. Mixture(s) - LEAN as required.

PROPELLER SYNCHROPHASER
ENGINE INOPERATIVE PROCEDURES
1. Propeller Sjnchrophaser - OFF (Optional System).

SYNCHROPHASER FAILURE

1. Propeller Synchrophaser - OFF {Optional System).
2. Propeller Synchrophaser Circuit Breaker - PULL {Optional System).

EMERGENCY EXIT WINDOW

The pilot's window (left side) can be jettisoned as follows:

1. Emergency Release Ring Plastic Cover - PULL OFF.

2. Emergency Release Ring - PULL.

3. Emergency Exit Window - PUSH'OUT at bottom of window with sustained
force.

SPINS

- Intentional spins are not permitted in this airplane. Should a spin
occur, however, the following recovery procedures should be employed:

1. Throttles - CLOSE IMMEDIATELY.

2. Ailerons - NEUTRALIZE.

3. Rudder - HOLD FULL RUDDER opposite the direction of rotation.

4. Control Wheel - FORWARD BRISKLY, 1/2 turn after applying full rud-
der.

5. Inboard Engine - INCREASE POWER to slow rotation. (If Necessary).

1 November 1975 )
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After rotation has stopped:

6.
7.
8.

3-30

Rudder - NEUTRALIZE,

Inboard Engine {If used) - DECREASE POWER to equalize engines.

Control Wheel - PULL to recover from resultant dive. Apply smooth
steady control pressure.

NOTE

The airplane has not been flight tested in spins,
thus the above recommended procedure is based
entirely on the best judgment of Cessna Aircraft
Company. ’

! 1 November 1975
Revision 4 - 2 Apr 1982
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PILOT'S OPERATING HANDBOOK/ VACUUM SYSTEM CHECK
OWNER'S MANUAL SUPPLEMENT CESSNA 300 AND 400 SERIES

SUPPLEMENT

ENGINE START/SHUTDOWN PROCEDURES
(VACUUM SYSTEM CHECK)

SECTION 1
GENERAL

VACUUM SYSTEM

A vacuum system is installed to provide a source of vacuum for the vacuum
instruments. The system consists of an engine-driven vacuum pump on each
engine, pressure relief valve for each pump, a common vacuum manifold,
vacuum air filter, suction gage and gyro instruments.

NOTE

Some earlier 300 series airplanes may have separate in-line
check valves instead of a common wvacuum manifoid
containing the check valves. These airplanes also have one
common pressure relief valve in the system instead of
separate relief valves for each vacuum pump.

Each vacuum pump pulls a vacuum on the common manifold, exhausting the air
overboard. The maximum amount of vacuum pulled on the manifold by each
vacuum pump is controlled to a preset level by each pressure refief valve.
Should either of the pumps fail, a check valve is provided in each end of the
manifold to isolate the inoperative vacuurn pump from the system.

The exhaust air side of each attitude gyro is connected to the vacuum manifold
thus providing a smooth steady vacuum for the gyros. The vacuum pressure
being applied to the gyros is constantly presented on the suction gage. On later
300 series airplanes, and 400 series airplanes, this gage also provides failure
indicators for .the left and right vacuum pumps (refer to Figure 1). These
indicators are smail red butions located in the lower portion of the suction gage
which are spring-loaded to the extended (failed) position. When normal vacuum
is applied in the manifold, the failure buttons are pulled flush with the gage face.
Should insufficient vacuum occur on either side, the respective red button will
extend. The system will automatically isolate the failed vacuum source, allowing
normal operation on the remaining operative vacuum pump. Maintenance
should be performed to reinstate the failed vacuum source before initiating flight
Into instrument meteorological conditions (IMC).

The inlet air side of the aftitude gyros is connected to & common vacuum air
filter which cleans the ambient cabin air before allowing it to enter the gyros.

Original Issue 3



VACUUM SYSTEM CHECK PILOT'S OPERATING HANDBCOK/
CESSNA 300 AND 400 SERIES OWNER’S MANUAL SUPPLEMENT

*

GREEN ARC
/ (NORMAL RANGE)

O

SUCTION GAGE
(TYPICAL)
SUCTION -
IN _HG
RED
* LEFT (OR FRONT) * RIGHT (OR REAR)
VACUUM PUMP VACUUM PUMP
FAILURE INDICATOR FAILURE INDICATOR

* NOTE

Suction gages on some earlier airplanes may not
have failure indicator buttons, or a green arc on
the face of the gage.

Figure 1. Typical Suction Gage with Failure Indicators

4 Original Issue



PILOT'S OPERATING HANDBOOK/ VACUUM SYSTEM CHECK
OWNER'S MANUAL SUPPLEMENT CESSNA 300 AND 400 SERIES

SECTION 2
LIMITATIONS

There is no change to the airplane Limitations.

SECTION 3
EMERGENCY PROCEDURES

There is no change to the airplane Emergency Procedures.

SECTION 4
NORMAL PROCEDURES

Add the following Vacuum System Check to existing Engine Start and Shutdown
procedures in the Normal Procedures Abbreviated Checldist, and Amplified
Normai Procedures of the Pilot’s Operating Handbook or Owner's Manual.

NOTE
If the following procedures detect a defective vacuum system
check vaive, or failed vacuum pump, maintenance should be

performed before initiating flight into instrument meteorological
conditions (IMC}).

{Continued Next Page)
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VACUUM SYSTEM CHECK PILOT'S OPERATING HANDBOOK/
CESSNA 300 AND 400 SERIES OWNER'S MANUAL SUPPLEMENT

NORMAL PROCEDURES (Continued)

NORMAL PROCEDURES
ABBREVIATED CHECKLIST

STARTING ENGINES
Vacuum System - perform check per Amplified Normal Procedures.

SHUTDOWN

Vacuum System - perform check per Ampiified Nermal Procedures.

AMPLIFIED NORMAL PROCEDURES

AIRPLANES HAVING A SUCTION GAGE WITH FAILURE
INDICATORS

STARTING ENGINES

AFTER FIRST ENGINE IS STARTED:
With throttle set at 1000 RPM or higher: _
1. Suction Gage - CHECK (reading in green arc).

2. Check that the red vacuum failure button in the suction gage for
that engine is flush with the gage face, prior to starting the opposite
engine.

a. If failure button remains extended (not flush with gage face), a
vacuum source failure has occurred.

b. If both failure buttons are flush with face of gage, a vacuum
system check valve is defective.

(Continued Next Page)
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PILOT'S OPERATING HANDBOQOK/ VACUUM SYSTEM CHECK
OWNER’'S MANUAL SUPPLEMENT CESSNA 300 AND 400 SERIES

AMPLIFIED NORMAL PROCEDURES (Continued)
AIRPLANES HAVING A SUCTION GAGE WITH FAILURE
INDICATORS

STARTING ENGINES

AFTER SECOND ENGINE IS STARTED:
With throtile set at 1000 RPM or higher:
1. Suction Gage - CHECK (reading in green arc).

2. Check that the red vacuum failure button in the suction gage for
that engine is flush with the gage face.

a. [f failure bution remains extended {not flush with gage face), a
vacuum source failure has occurred.

SHUTDOWN
ENGINES:
1. Shut down engine that was started first.

a. The red vacuum failure button for that engine in the
suction gage should extend.

b. [f the failure button for the shutdown engine remains flush
with the face of the gage, a vacuum system check valve is
defective.

2. With throttle set at 1000 RPM or higher on the running engine,l
check that the red vacuum failure button in the suction gage for
that engine is flush with the gage face,

a. If the red vacuum failure button for the running engine

extended when the first engine was shut down, a vacuum
system check valve and/or pump is defective.

(Continued Next Page}
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VACUUM SYSTEM CHECK PILOT'S OPERATING HANDBOOK/
CESSNA 300 AND 400 SERIES OWNER'S MANUAL SUPPLEMENT

AMPLIFIED NORMAL PROCEDURES (Continued)

AIRPLANES HAVING A SUCTION GAGE WITHOUT
FAILURE INDICATORS

STARTING ENGINES

AFTER FIRST ENGINE IS STARTED:
With throttle set at 1000 RPM or higher:
1. Buction Gage - CHECK {reading in normal range).”

a. A vacuum reading in the normal range indicates the vacuum
pump for that engine is working properly.

b. No vacuum reading on the gage, or a reading outside the
normal range, indicates a vacuum source failure or
malfunction.

SHUTDOWN

ENGINES:

1. Shut down engine that was started first.
With throttle set at 1000 RPM or higher on the running engine:
2. Suction Gage - CHECK (reading in normal range).

a. A vacuum reading in the normal range indicates the vacuum
pump for that engine is working properly,

b. No vacuum reading on the gage, or a reading outside the

normal  range, indicates a vacuum source failure or
maifunction.

SECTION 5
PERFORMANCE

There is no change to the airplane performance.

8 . Original Issue
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NORMAL PROCEDURES

SECTION 4

NORMAL PROCEDURES
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Section 4 of the Pilot's Operating Handbook describes the reconmended
procedures for normal operations. The first part of this section provides

normal procedural action required in an abbreviated checklist form.

Amp1i-

fication of the abbreviated checklist is presented in the second part of

this section.

NOTE

options.

Refer to Section 9 of this Pilot's Operating Hand-
book for amended operating limitations, operating
procedures, performance data and other necessary
information for airplanes equipped with specific

1 November 1975
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SECTION 4 Cc%a3'| OR
NORMAL PROCEDURES - MaDEL

PREFLIGHT INSPECTION

Visually check inspection plates and
general airpiane condition during walk-

around

planned, check operation of all lights
and make sure a flashlight is availa-

ble.

@Refer to Section 8 for quantities,
materials, and specifications of fre-
quently used service items.

NOTE

inspection. If night flight is

- oW ht oAU
.

H

k.
1.
m.
n.
o,

p.

@:;:

c.

. Control Lock{s) - REMOVE and stow,
. Parking Brake - SET.

. Alternate Static Source - CLOSED.
. A1l Switches - OFF,

(A1l Circuit Breakers - iN,

. Landing Gear Switch - DOWN. .
. Left Fuel Selecter - LEFT MAIN (Feel For Detent).

Right Fuel Selector - RIGHT MAIN (Feel For Detent).

. Trim Tab Controls (3) - WEUTRAL.
J.*Oxygen - ON; Quantity, Masks and Hoses - CHEGK; Oxygen - OFF.

Battery Switch - ON.

Navigation and Anti-Collision Lights - ON.

Fuel Gages - CHECK quantity and operation.

Wing Flaps - DOWN 35°.

Pitot, Stall and Vent Heat Switches - ON 20 seconds then OFF. Insure pitot tube
cover(s) are removed before actuating pitot

. heat switch.
Windshields and Windows - CHECK for cracks and general condition.

Baggage Door - SECURE, i
Air Conditioning Overbaard Heat and Condensate Drain Lines - CLEAR.
Static Port{s) - CLEAR.

d.*Deice Boots - CHECK condition and security.

a.
f.
g.
h.

Controt Surface Lock(s) - REMOVE, if installed. '
Elevator and Tab - CHECK cendition, freedom of movement, and ftab position.
Tie Down - REMOVE.

Rudder and Tab - CHECK condition, freedom of movement and tab position.

i.*Deice Boots - CHECK condition and security.

@
4

.Lr-ﬁﬂ'tﬂ ~h M &
N

AT —=
.

Static Port(s) - CLEAR.
Wing Locker Baggage Door - SECURE.
Battery Compartment Cover - SECURE.

- Wing Flap - CHECK security and attachment.
. Bottom Outhoard Wing - CHECK for fuel stains.
. Control Surface Lock - REMOVE, if instalied.

Aileron and Tab - CHECK condition, freedom of movement and tab position.

« Tip Tank Transfer Pump - LISTEN for operation.
. -‘Main Tank Fuel Vent - CLEAR.

Navigation and Anti-Coilision Lights - CHECK operation.

- Landing Light Filament - CHECK condition.
. Main Tank Fuel Sump - DRAIN. -
- Fuel Yent and Sniffle Valve - CLEAR.

Main Tank Fuel Quantity - CHECK; Cap - SECURE.

o.*Deice Boot - CHECK condition and security.

p-.
q.

Stall Warning Vane - CHECK freedom of movement and audible warning.
Wing Tie Down - REMOVE.

Figure 4-1 (Sheet 1 of 2)
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PREFLIGHT INSPECTION

<::)a. Auxiliary Tank Fuel Quantity - CHECK; Cap - SECURE.
b.*Wing Locker Tank Fuel Vent - CLEAR.
" c.*Auxiliary Tank and Wing Lecker Transfer Line Fuel Sump - DRALN.
d, Fuel Strainer - DRAIN.
e *Wing Locker Tank Fuel Quantity - CHECK; Cap - SECURE.
. 01 Level - CHECK, minimum § quarts
. Engine Compartment General Condition - CHECK for fuel, oil and exhaust leaks or
stains.
. Propeller and Spinner - EXAMINE for nicks, security and 01l leaks.
. Leading Edge Air Intake - CLEAR.
. Main Gear 5trut, Doors, Tire and Wheel Well - CHECK.
k.*Wing Locker Tank Fuel Sump - DRAIK.

o= A —h

a, Nose Baggage Door - SECURE.

b. Nose Gear, Strut, Doors, Tire and Wheel Well - CHECK.

¢. Lower Fuselage, Nose and Center Section - CHECK for Teaks or stains and antenna
sacurity.

d. Pitot Cover(s) — REMOVE; Pitot Tube(s) - CLEAR and WARM.

e. Tie Down - REMOVE.

f. Heater Inlet - CLEAR.

(::)a. Leading Edge Air Intake - CLEAR.
b. Crossfeed Lines - DRAIN.
c.*Wing Locker Tank Fuel Sump - DRAIN.
d. Vain Gear, Strut, Doors, Tire and Wheel Well - CHECK.
e.*ing Locker Tank Fuel Quantity - CHECK; Cap - SECURE.
f. 041 Level - CHECK, minimum 9 quarts.
g. Engine Compartment General Condition - CHECK for fuel, oil and exhaust leaks or
stains.
h. Propeller and Spinner - EXAMINE for nicks, security and 0il Teaks.
i.*Wing Locker Tank Fuel Vent - CLEAR.
j.*Ruxiliary Tank and Wing Locker Transfer Line - DRAIN.
k. Fuel Strainer - DRAIN.
1.*Auxiliary Tank Fuel Quantity - CHECK; Cap - SECURE.

@a. Wing Tie Down - REMOVE.
b.*Deice Boot - CHECK condition and security.
c. Main Tank Fuel Quantity - CHECK; Cap - SECURE.
d. Navigation and Anti-Callision Lights - CHECK operation.
e. Fuel Vent and Sniffie Valve - CLEAR.
f. Main Tank Fuel Sump - DRAIN.
g. Tip Tank Transfer Pump - LISTEN for operation.
h. Main Tank Fuel Vent - CLEAR.
i.*Landing Light Filament - CHECK condition.
5. Control Surface Lock - REMOVE, if installed.
. Aileron - CHECK condition and freedom of movement.
. Bottom Outboard Wing - CHECK for fuel stains.
. Wing Flap - CHECK security and attachment.
. Wing Locker Baggage Door - SECURE.
. Battery Switch - OFF.
. Navigation and Anti-Collision Lights - OFF.

TOSS R

*Denotes items to be checked if the applicable optional
equipment is installed on your airplane.

Figure 4-1 (Sheet 2 of 2}
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ware 3 UK NORMAL PROCEDURES

NORMAL PROCEDURES
ABBREVIATED CHECKLIST

AIRSPEEDS FOR SAFE OPERATION

Conditions:
1. Takeoff WE1ght 5500 Pounds 3. Sea Level, Standard
2. Landing Weight 5400 Pounds Day
" (1) Takeoff and Climb to 50 Feet {0% Flaps) . . . 92 KIAS
{2} A1l Engines Best Angle-of-Climb Speed . . . . 85 KIAS
(3} A1l Engines Best Rate-of-Climb Speed . . . . 107 KIAS
(4) A11 Engines Landing Approach Speed
(359 Flaps) . . . .+ . <« + « « .« « .« 93KIAS
(5) Maneuvering Speed . . . . . . . . . . . 148 KIAS
(6) Structural Cruise Speed . . . . . . . . . 181 KIAS
{7) Mever Exceed Speed . . . . . 223 KIAS
(8) Speed for Transition to Ba1ked Land1ng Cond1t1ons 85 KIAS
{9) Maximum Demonstrated Crosswind Velocity . . . 19 KNOTS
Figure 4-2

BEFORE ENGINE STARTING

1. Preflight Inspection - COMPLETE.
2. Control Lock{s) - REMOVE.
3. Seat, Seat Belts and Shoulder Harness - ADJUST and SECURE.
4. Brakes - TEST and SET.
5. Landing Gear Switch - DOWN.
6. Emergency Alternator Field Switch - OFF.
7. Emergency Avionics Power Switch - OFF.
8. Circuit Breakers - IN.
9. A1l Switches - OFF.
10, Avionics Master Switch - OFF.
11. Auxiliary Fuel Pump Switches - OFF.
12. Battery and Alternators - ON.
13. Lighting Rheostats - AS REQUIRED.
14, ‘Altimeter and Clock - SET.
15. A11 Warning Lights - PRESS-TQ-TEST.
16. Landing Gear Position Indicator Lights - Check green lights ON.
17. Cabin Air Controis - AS REQUIRED.
18. Fuel Quantity - CHECK.
19. Throttles - OPEN ONE INCH.
20. Propeliers - FULL FORWARD.
21. Mixtures - FULL RICH. |
22. Cowl Flaps - LOCKED FULL OPEN-.
23. Fuel Selectors - MAIN TANKS (Feel For Detent}.
24, Alternate Air Controls - IN.
25. Anti-Collision Lights - ON.
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SECTION 4 Cota. 3" OR
NORMAL PROCEDURES HODE

ENGINES STARTING (Left Engine First Without External
Power
1. Propeller - CLEAR.
2. Magneto Switches -~ ON.
3. Engine - START. .
a. Starter Button - PRESS. .
b. Primer Switch - Left Engine - LEFT,
Right Engine - RIGHT.
4. Auxiliary Fuel Pump - LOW to purge vapor from fuel system.
5. Throttle - 800 to 1000 RPM.
6. 011 Pressure - CHECK.
7. Right Engine - START. Repeat steps 1 through 6.
8. Alternators - CHECK,

ENGINES STARTING (Left Engine First With External
Power) '
1. Battery and Alternators - OFF.
2. External Power Source - ATTACH.
3. Propeller - CLEAR.
4. Magneto Switches - ON.
5. Engine - START.
a. Starter Button - PRESS.
b. Primer Switch - Left Engine - LEFT.
Right Engine - RIGHT.
6. Auxiliary Fuel Pump - LOW to purge vapor from fuel system.
7. Throttle - 800 to 1000 RPM.
8. 0i1 Pressure - CHECK.
9. Right Engine - START. Repeat steps 3 through 8.
10. External Power Source - REMOVE.
11. 'Battery and-Alternators - ON.
12. Alternators - CHECK.

BEFORE TAXIING

1. Wing Flaps - UP,
2. Avionics Master Switch - ON.
3. Aviomics - SET.
4. Lights - AS REQUIRED.
5. Cabin Temperature - AS REQUIRED.
a. If heating and defrosting is required:
{1} Cabin Air Knobs - OPEN,
{2) Defrost Knob - AS REQUIRED.
(3) Temperature Control Knob - OPEN,
(4) Cabin Heat Switch - HEAT.
(5) Heat Registers - AS REQUIRED,
b. If ventilation is required:
(1) Ccabin Air Knobs - OPEN.
(2) Cabin Heat Switch - FAN.
(3} Heat Registers - AS REQUIRED.
6. Brakes - RELEASE.

TAXIING

1. Throttles -~ AS REQUIRED.
2. Brakes - CHECK.
3. Rate Gyros - CHECK.

4-6 1 November 1975
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MﬂDEL NORMAL PROCEDURES

BEFORE TAKEOFF.

1. Brakes - SET.
2. Engine Runup:
&. Throtties - 1700 RPM,
b, Alternators - CHECK.
¢. Vacuum System - CHECK 4.75 to 5.25% inches Hg.
d. Magnetos - CHECK 150 RPM maximum drop with a maximum differ-
ential of 50 RPM.
e, Propellers - CHECK feathering to 1200 RPM; return to high RPM.
f. Engine Instruments - CHECK green arc.
g. Throttles - 1000 RPM.
3. Flight Controls - CHECK, free and correct.
4. Trim Tabs - SET.
5. Cowl Flaps - LOCKED FULL OPEN.
6. Alternate Air Controls - IN.
7. Fuel Selectors - RECHECK - Left)Engine - LEFT MAIN (Feel For De-
tent).
Right Engine - RIGHT MAIN {Feel For
Detent).
8. MWing Flaps - UP.
9, Cabin Door and Window - CLOSED and LOCKED.
10. Fuel Quantity - CHECK,
11, Flight Instruments and Avionics - SET.
12. .Lights - AS REQUIRED.
13, Auxiliary Fuel Pumps - ON.
14. Brakes - RELEASE.
TAKEOFF
NORMAL TAKEQFF
1. Power - FULL THROTTLE and 2700 RPM.
2. Mixtures - LEAN for field elevation (See Figure 5-27).
3. Air Minimum Control Speed - 80 KIAS.
4. Elevator Control - Raise nosewheel at 83 KIAS,
5. Lift-0ff - 92 KIAS.

MAXIMUM PERFORMANCE TAKEOFF

1.
2.
3.
4.
5.
6.
7.
8.
9.

Wing Flaps - DOWN 15°.

Brakes - SET.

Power - FULL THROTTLE.

Mixtures - LEAN for field elevation (See Figure 5-27}.

Brakes - RELEASE.

Power - CHECK 2700 RPM.

Elevator Control - Raise nosewheel at 70 KIAS.

Air Minimum Control Speed - 80 KIAS.

Lift-Off - 82 KIAS. Hold speed until all obstacles are cleared.

AFTER TAKEOFF

1.
2.
3.
4.
5.

Brakes - APPLY momentarily.

Landing Gear - RETRACT. Check red 1ight OFF.

Wing Flaps - UP.

Climb Speed - 107 KIAS (A11 Engines Best Rate-0f-Climb Speed)
Auxiliary Fuel Pumps - OFF.
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SECTION 4 . e 3" DR
NORMAL PROCEDURES MODEL
CLIMB

CRUISE CLIMB

Power - 2500 RPM and 24.5 inches Hg.
Airspeed - 115 to 130 KIAS.

- Mixtures - ADJUST to cTimb fuel flow (See Figure 5-27).

Cowl Flaps - OPEN or as required.
Auxiliary Fuel Pumps - ON above 12,000 feet altitude to minimize
vapor formation.
Propellers - SYNCHRONIZE manually. )
Quadrant Friction Lock - TIGHTEN securely (With Synchrophaser
Installed).
Propeller Synchrophaser - SYNC {Optional System).

MAXIMUM CLIMB

1.
2.
3.
4.
5.

Power - 2700 RPM and FULL THROTTLE.

Atrspeed - 107 KIAS at sea level; 99 KIAS at 10,000 feet.

Mixtures - ADJUST for altitude and power (See Figure 5-27).

Cowl Flaps - OPEN or as required.

Auxiliary Fuel Pumps - ON above 12,000 feet altitude to minimize
vapor formation.

CRVISE

~J Y s W=
- . 4w .

10.

1.

Cruise Power - 2100 to 2500 RPM and 15.0 to 24.5 inches Hg.

Mixtures - LEAN. Recheck if power, altitude or OAT changes.

Cowl Flaps - OPEN or as required.

Propellers - SYNCHRONIZE manually,

Quadrant Friction Lock - TIGHTEN securely {With Synchrophaser

Installed).

Propeller Synchrophaser - SYNC (Optional System).

In Smooth Air After Propellers Synchronize - PHASE; Phasing Knob -
ADJUST Tor desired
phasing position (Op-
tional System).

Auxiliary Fuel Pumps - LOW when switching tanks.

Fuel Selectors - Left Engine - LEFT MAIN (Feel For Detent).

Right Engine - RIGHT MAIN (Feel For Detent).

a. If optional 40-gallon auxiliary tanks are installed, fuel
selectors - MAIN TANKS for 60 minutes.

b. If optional 63-gallon auxiliary tanks are installed, fuel
sefectors - MAIN TANKS for 90 minutes.

c. Usable auxiliary fuel quantity is based on level flight.

d. If wing lTocker tanks are installed, fuel selectors - MAIN TANKS
or, after wing locker tanks are transferred and main tank
quantity is less than 180 pounds each - AUXILIARY TANKS.

e. If wing Tocker tanks are installed, crossfeed - SELECT as re-
quired to maintain fuel balance after wing locker tank fuel
transfer.

IT oxygen use is desired, proceed as follows:

a. Mask ~ Connect mask and hose assembly and put mask on.

b. Hose Coupling - Plug into oxygen outlet in the overhead con-

sola.

¢. Oxygen Flow Indicator - Check Flow. {Indicator Toward Mask

Indicates Proper Flow).

d. Disconnect hose coupling when not in use.

Trim Tabs - ADJUST.
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DESCENT _
1. Power - AS REQUIRED to maintain engine temperatures in the green.
2. Cowl Flaps - AS REQUIRED.
3. Propeller Synchrophaser - AS REQUIRED (Optional System).
4. Mixtures - ADJUST for smooth operation with gradual enrichment as
altitude is lost.
5. Altimeter - SET.

BEFORE LANDING

1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Fuel SeTectors - Lefi Engine - LEFT MAIN (Feel For Detent).
Right Engine - RIGHT MAIN {Feel For Detent}.

Auxiliary Fuel Pumps - ON.

Alternate Air Controls - CHECK IN.

Mixtures - AS REQUIRED for flight altitude.

Propeller Synchrophaser - OFF (Optional System).

Propeliers - FULL FORWARD.

Wing Flaps - DOWN 15° below 158 KIAS.

Landing Gear - DOWN below 138 KIAS.

Landing Gear Position Indicator Lights - Check down Tights ON;
: Unlocked Light - OFF.

Wing Flaps - DOWN 359 below 138 KIAS.

Minimum Multi-Engine Approach Speed - 93 KIAS.

Air Minimum Control Speed - 80 KIAS.

BALKED LANDING

1.

2.
3.
4.

5.
6.
7.
8.

Increase engine speed to 2700 RPM and apply full throttle if

necessary.

Mixtures - AS REQUIRED.

Balked Landing Transition Speed - 85 KIAS.

Landing Gear - RETRACT during IFR go-arcund or simulated IFR go-
around.

Reduce wing flap setting to 159,

Trim airplane for climb.

Cowl Flaps - OPEN.

Retract wing flaps as soon as all obstacles are cleared and a safe

altitude and airspeed are obtained.

AFTER LANDING

1.
2.
3.

Buxiliary Fuel Pumps - LOW during landing reoll.
Cowl Flaps - OPEN.
Wing Flaps - UP.
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SHUTDOWN

4-10

Auxiliary Fuel Pumps - OFF.

Avionics Master Switch - OFF.

A1l Switches Except Battery, Alternator and Magneto Switches - OFF.

Throttles - IDLE.

Mixtures - IDLE CUT-OFF.

Magneto Switches - OFF, after engines stop.

Battery and Alternators - OFF.

Parking Brake - SET.

Control Lock(s) - INSTALL.

Fuel Selectors - OFF if a long period of inactivity is anticipated
(Feel For Detent).

Cabin Door - CLOSE. :
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PREFLIGHT INSPECTION

The Preflight Inspection, described in Figure 4-1, is recommended for
the first flight of the day. Inspection procedures for subsequent flights
are normally limited to brief checks of the tail surface hinges, fuel and
0il quantity and security of fuel and oil filler caps. If the airplane has
been in extended storage, has had recent major maintenance or has been
operated from marginal airports, a more extensive exterior inspection is
recommended.

After major maintenance has been performed, the flight and trim tab
controls should be double-checked for free and correct movement and secu-
rity. The security of all inspection plates on the airplane should be
checked following periodic inspections. Since avionics and heater mainte-
nance requires the mechanic to work in the nose compartment, the nose cap
is removed and the nose compartment door is opened for access to equipment.
Therefore, it is important after such maintenance to double-check the
security of the nose cap and this door. If the airplane has been waxed or
polished, check the external static pressure source holes for stoppage.

If the airplane has been exposed to much ground handiing in a crowded
hangar, it should be checked for dents and scratches on wings, main tanks,
fuselage and tail surfaces, as well as damage to navigation and landing
Tights, deice boots and avionics antenna. Outside storage for long periods
may result in water and obstructions in airspeed system lines, condensation
in fuel tanks, and dust and dirt on the intake air filters and engine
cooling fins. Outside storage in windy or gusty areas, or adjacent to
taxiing airplanes, calls for special attention to contrel surface stops,
hinges and brackets to detect presence of wind damage.

If the airplane has been operated from muddy fields or in snow or slush,
check the main gear and nose gear wheel wells for obstructions and cleanli-
ness. Operation from a gravel or cinder field will require extra attention
to propelier tips and abrasion on leading edges of the horizontal tail.
Stone damage to the outer six inches of the propeller tips can seriously
reduce the fatigue 1ife of the blades.

Airplanes that are operated from vrough fields, especially at high alti-
tudes, are subjected to abnormal landing gear abuse. Check frequently all
companents of the landing gear retracting mechanisms, shock struts. tires
and brakes. Undue landing and taxi leoads will be subjected on the airplane
structure when the shock struts are insufficiently extended. A completely
collapsed (zero extension) shock strut could cause a malfunction in the
landing gear retraction system.

To prevent loss of fuel in flight, make sure main and auxiliary fuel
tank Filler caps are tightly sealed. The main fuel tank vents on the lower
surface of the main tanks shouid also be inspected for obstructions, ice or
water, especially after operation in cold, wet weather.
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The interior inspection will vary according to the planned flight and
the optional equipment installed. Prior to high-altitude flights, it is
important to check the condition and quantity of oxygen face masks and hose
assemblies. The oxygen supply system should be functionally checked to
insure that it is in working order. The oxygen pressure gage should indi-
cate between 300 and 1800 or 1850 PSI depending upon the anticipated
requirements.

Satisfactory operation of the pitot tube(s), stall warning transmitter
and optional wing Tocker fuel tank vent heating elements is determined by
observing a discharge on the voltammeter when the pitot heat switch is
turned ON. The effectiveness of these heating eiements may be verified by
cautiously feeling the heat of these devices while the switch is ON.

Flights at night and in cold weather involve a careful check of other
specific areas which will be discussed later in this section.

NOTE

The pilot is responsible to assure that the airplane
is loaded within the weight and C.G. limits.

BEFORE ENGINE STARTING

1. Preflight Inspection - COMPLETE.

2. Control Lock(s) - REMOVE.

Seat, Seat Belts and Shoulder Harness - ADJUST and SECURE.
Brakes - TEST and SET.

Landing Gear Switch - DOWN,

Emergency Alternator Field Switch - OFF.
Emergency Avionics Power Switch - OFF,

. Circuit Breakers - IN.

. A1l Switches - OFF. )

10. Avionics Master Switch - OFF,

11l. Auxiliary Fuel Pump Switches - OFF,

12. Battery and Alternators - ON.

Lo 00 = O N s o

NOTE

When using an external power source, do not turn on
the battery or alternator switches until the exter-~
nal power source is disconnected to avoid damage to
the alternators and/or a weak battery draining off

part of the current being supplied by the external

source.

13. Llighting Rheostats - AS REQUIRED.

14, Altimeter and Clock - SET.

15. A1l Warning Lights -~ PRESS-TQ-TEST.

16. Landing Gear Position Indicator Lights - Check green lights ON.

17, - Cabin Air Controls - AS REQUIRED.

18. Fuel Quantity - CHECK.

19. Throttles - OPEN ONE INCH.

20. Propellers - FULL FORWARD.

21. Mixtures - FULL RICH.

22. Cowl Flaps - LOCKED FULL QPEN.

23. Fuel Selectors - Left Engine - LEFT MAIN (Feel For Detent).
Right Engine -~ RIGHT MAIN (Feel For Detent).

24, Alternate Air Controls - IN.

25. Anti-Collision Lights - ON.
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NORMAL PROCEDURES

ENGINES STARTING (Left Engine First Without External

Power)
1. Propeller - CLEAR.
2. Magneto Switches -~ ON.
3. Engine - START.
a. Starter Button - PRESS.
b. Primer Switch - Left Engine - LEFT.
: Right Engine - RIGHT.

/CAUTION]

@ If the primer is activated for excessive periods of
time with the engine inoperative on the ground or
during flight, damage may be incurred to the engine
and/or airplane due to fuel accumulation in the
induction system., Similar conditions may develop
when the enging is shutdown with the auxiliary fuel
pump ON.

@ During very not weather, caution should be exermsed
to prevent overpriming the engine.

® Should fuel priming or auxiliary fuel pump operation
periods in excess of 40 seconds occur, the engine
manifold must be purged by one of the following
procedures:

a. With auxitiary fuel pump OFF, allow manifold to
drain at least 5 minutes or until fuel ceases
to flow out of the drain under ‘the nacelle.

b, If circumstances do not allow natural draining
periods recommended above, with the auxiliary
fuel pump OFF, magnetos OFF, mixture IDLE CUT-
OFF and throttle FULL OPEN, turn engine with
starter or by hand a wminimum of 15 revolutions.

4, Auxiliary Fuel Pump - LOW to purge vapor from fuel system.

5. Throttle - 800 to 1000 RPM.

6. 071 Pressure - 10 PSI minimum in 30 seconds in normal weather, or
60 seconds in cold weather, If no indication
appears, shutdown engine and investigate.

7. Right Engine - START. Repeat steps 1 through 6.

8. Alternators - CHECK.

ENGINES STARTING (Left Engine Flrst With External
Power)

1. Battery Switch - ON,

2. Alternator Switches - OFF.

3. External Power Source - ATTACH.

NOTE

For complete external power source operation, refer
to Section 7.

4, Propeller - CLEAR.
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I 5. Magneto Switches - ON.
6. Engine - START.
a. Starter Button - PRESS.

b. Primer Switch - Left Engine - LEFT.
Right Engine - RIGHT.

|cAUTION]

® [T the primer is activated for excessiva periods of
time with the engine inoperative on the ground or
during flight, damage may be incurred to the engine
and/or airplane due to fuel accumulation in the
induction system. Similar conditions may develop
when the engine s shutdown with the auxiliary fuel
pump ON.

® During very hot weather, caution should be exercised
to prevent overpriming the engine.

® Should fuel priming or auxiliary fuel pump operation
periods in excess of 60 seconds occur, the engine
manifold must be purged by cne of the following
procedures:

a. With auxiliary fuel pump OFF, allow manifold to
drain at least 5 minutes or until fuel ceases
to flow out of the drain under the nacelle.

b. If circumstances do not allow natural draining
periods recommended above, with the auxiliary
fuel pump OFF, magnetos OFF, mixture IDLE
CUT-OFF and throttle FULL OPEN, turn engine
with starter or by hand a minimum of 15 revolu-
tions,

Auxiliary Fuel Pump - LOW to purge vapor from fuel system,

Throttle - 800 to 1000 RPM. :

0i1 Pressure - 10 PSI minimum in 30 seconds in normal weather, or
60 seconds in cold weather, If no indication
appears, shutdown engine and investigate.

10. Right Engine - START. Repeat steps 4 through 9.

11. External Power Source - REMOVE.

12. Alternator Switches - ON.

13. Alternators - CHECK.

The Teft engine is normally started first because the cable from the
battery to this engine is much shorter permitting more electrical power to
be delivered to the starter. If battery is low, the left engine should
start more readily.

O oo~

When using an external power source, it is recommended te start the
airplane with the alternator switches OFF.

NOTE

Release starter button as soon as engine fires or
engine will not accelerate and flooding can result.

1 November 1975
4-14 Revision 4 - 2 Apr 1982



Conm, 3] UR SECTION 4
MODEL NORMAL PROCEDURES

The continuous flow fuel injection system will start spraying fuel in
the engine intake ports as soon as the primer switch is actuated and the
throttle and mixture controls are opened. If the auxiliary pump is turned
on accidentally while the engine is stopped with the throttle open and the
mixture rich, liquid fuel will collect temporarily in the cylinder intake
ports. The quantity of fuel deposited will depend upon the amount of
throttle opening and the length of time the pump has been operating. If
this happens, it is advisable to wait a few minutes until the fuel drains
away, then turn the propelier through 15 complete revolutions. This is
done to prevent the possibility of engine damage due to hydrostatic lock
before starting the engine. To avoid flooding, begin cranking the engine
prior to priming the engine.

[CAUTION]

Caution should be exercised to prevent overpriming
the engine in hot weather.

Engine mis-starts, characterized by weak intermittent explosions fol-
lowed by black puffs of smoke from the exhaust, are the result of flooding
or overpriming. This situation is more apt to develop in hot weather, or
when the engines are hot., If it occurs, repeat the starting procedure with
the throttie approximately 1/2 open, the mixture in IDLE CUT-OFF and the
primer switch OFF. As the engine fires, move the mixture control to FULL
RICH and close the throttle to idle.

If an engine is underprimed, as may occur in cold weather with a cold
engine, repeat the starting procedure while holding the primer switch ON
for 5 to 10 seconds until the engine fires.

If cranking longer than 30 seconds is reguired, allow starter-motor to
cool five minutes before cranking again since excessive heat may damage
the armature windings.

After the engines are started, the auxiliary fuel pumps should be
switched to LOW to provide for improved purging and vapor clearing in the
fuel system.

BEFORE TAXIING

Wing Flaps - UP.

Avionics Master Switch - ON.

Avionics - SET,

Lights - AS REQUIRED.

Cabin Temperature - AS REQUIRED.

a. If heating and defrosting is required:
(1) Cabin Air Knobs - OPEN.
(2) Defrost Knob - AS REQUIRED.
{3) Temperature Control Knob - OPEN.
(4)
(5)

WP N
R

Cabin Heat Switch - HEAT.
Heat Registers - AS REQUIRED.
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b. If ventilation is required:
(1) Cabin Air Knobs - OPEN.
(2) Cabin Heat Switch - FAN.
(3) Heat Registers - AS REQUIRED,
6. Brakes - RELEASE. Pushing in the parking brake knob releases the
trapped brake fluid, allowing the brakes to be released.

TAXIING

1. Throttles - AS REQUIRED.
2. Brakes - CHECK.
3. Rate Gyros - CHECK.

A steerable nosewheel, interconnected with the rudder system, provides
positive control up to 18° left or right, and free turning from 18° to 550
for sharp turns during taxiing. Normal steering may be aided through use
of differential power and differential braking on the main wheels. These
aids are listed in the preferred order of use. Do not use excessive brake
on the inboard side to effect a turning radius as decreased tire life will
result.

NOTE

If the airplane is parked with the nosewheel cas-
tered in either direction, initial taxiing should be
done with caution. To straighten the nosewheel, use
full opposite rudder and differential power instead
of differential braking. After a few feet of for-
ward travel, the nosewheel will steer normatily.

When taxiing near buildings or other stationary objects, observe the
minimum turning radius Timits as stated in Figure 7-10. No abnormal pre-
cautions are required when taxiing in conditions of high winds.

At some time early in the taxi rum, the brakes should be checked for any
unusual reaction, such as uneven braking. The operation of the turn-and-
bank indicator and directional gyro should also be checked during taxiing.
When turning right, the turn-and-bank needle should deflect right while the
ball goes left and directional gyro heading increases in numerical value.
In a left turn the converse is true. At this time the artificial horizon
should be up to speed and indicating a level attitude.

Most of the engine warm-up should be done during taxiing, with Jjust
enough power to keep the airplane moving. Engine speed should not exceed
1000 RPM while the oil is cold.

Do not aperate engines at high RPM when taxiing over gravel or loose
material that may cause damage to the propeller blades.
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BEFORE TAKEOFF

1. Brakes - SET.
?. Engine Runup:
a, Throttles - 1700 RPM.
b. Alternators - CHECK.
¢. Vacuum System - CHECK 4,75 to 5.25 inches Hg.
d. Magnetos - CHECK 150 RPM maximum drop with a maximum differen-
tial of 50 RPM.
e. Propeliers - CHECK feathering to 1200 RPM; return to high RPM
(Full Forward Position}.
f. Engine Instruments - CHECK green arc.
g. Throttles - 1000 RPM.

NOTE

It is important that the engine oil temperature be
within the normal operating range prior to applying
takeoff power.

3. Flight Controls - CHECK, free and correct.
4. Trim Tabs - SET elevator, aileron and rudder tabs in the TAKEOFF
range.

5. Cowl Flaps - LOCKED FULL QOPEN.

6. Alternate Air Controls - IN.

7. Fuel Selectors - RECHECK - Left)Engine - LEFT MAIN {Feel For De-
tent). .
Right Engine - RIGHT MAIN (Feel For

: Detent}.

8. Wing Flaps - UP.

9. Cabin Door and Window -~ CLOSE and LOCKED.

10. Fuel Quantity - CHECK.

11. Flight Instruments and Avionics - SET.

12. Lights - AS REQUIRED.

12, Auxiliary Fuel Pumps - ON.

14. Brakes - RELEASE. Push in parking brake control.

Full throttle checks on the ground are not recommended unless there is
good reason to suspect that the engines are not operating properly. Do not
runup the engines over loose gravel or cinders because of possible stone
damage or abrasion to the propeller tips.

If the ignition system produces an engine speed drop in excess of 150
RPM, or if the drop in RPM between the left and right magneto differs by
more than 50 RPM, continue warm-up & minute or two Tonger before rechecking
the system, If there is doubt concerning operation of the ignition system,
checks at higher engine speed will usually confirm if a deficiency exists.

In general, a drop in excess of 150 RPM is not considered acceptable.

A careful check should be made of the vacuum system. The winimum and
maximum allowable suctions are 4.75 and 5.25 inches Hg.. respectively. on
the instrument. Good alternator condition is also important for instrument
flight since satisfactory operation of all avionics equipment and electri-
cal ipstruments is essential. The alternators are checked during engine
runup (1700 RPM) by positioning the selector switch in the L ALT and R ALT
position and observing the charging rate on the voltammeter,
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A simple Tast minute recheck of important items should include a quick
glance to see if all switches are ON, the mixture and propeller controls
are forward, all flight controls have free and correct movement and the
fuel selectors are properly positioned.

A mental review of all single-engine speeds, procedures and field length
requirements should be made prior to takeoff.

TAKEOFF
NORMAL TAKEOFF

1. Power - FULL THROTTLE and 2700 RPM.

NOTE

Apply full throttle smoothly to avoid propeller
surging.

Mixtures - LEAN for field elevation (See Figure 5-27),
Air Minimum Control Speed - 80 KIAS.

Elevator Control - Raise nosewheal at 83 KIAS.
Lift-0ff - 92 KIAS.

(SR LR AN
N

MAXIMUM PERFORMANCE TAKEOFF

1. Wing Flaps - DOWN 15°,
2. Brakes - SET.
3. Power - FULL THROTTLE.

NOTE

Apply full throttle smoothly to avoid propeller
surging.

Mixtures - LEAN for field elevation (See Figure 5-27).
Brakes - RELEASE.
Power - CHECK 2700 RPM.

O L

NOTE

Leaning during the takeoff roll at low altitudes is
normaily not necessary for smooth engine operation;
however, fuel flows should be adjusted to match
field elevation to obtain maximum airplane perfor-
mance,

7. Elevator Control - Raise nosewheel at 70 KIAS.
8. Air Minimum Control Speed - 80 KIAS.
9. Lift-Off - 82 KIAS. Hold speed until all obstacles are cleared.
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Since the use of full throttle is not recomnended in the static runup,

closely observe full-power engine operation early in the takeoff run.

Signs of rough engine operation, unequal power between engines, or sluggish

engine acceleration are good cause for discontinuing the takeoff. If this

occurs, make a thorough full throttle static runup before ancther takeoff
is attempted.

For maximum performance takeoff, the engines should be run up to full
power before brake release. For maximum engine power, the mixture should
be adjusted during the initial acceleration te the recommended fuel flow
for the field elevation. The engine acceleration is increased signifi-
cantly with fuel leaning above 3000 feet. This procedure always should be
employed for field elevations greater than 5000 feet above sea level.
Refer to the Pilot's Checklist or Figure 5-27 for recommended fuel flows.

Full throtile operation is recommended on takeoff since it is important
that a speed well above air minimum control speed (80 KIAS) be obtained as
rapidly as possible. It is desirable to accelerate the airplane to 92 KIAS
(recommended safe single-engine speed) before 1ift-off for additional
safety in case of an engine failure. This safety may have to be compro-
mised slightly where short and rough fields prohibit such high speed before
takeoff.

For crosswind takeoffs, additional power may be carried on the upwind
engine until the rudder becomes effective. The airplane is accelerated to
a slightly higher than normal takeoff speed, and then is pulled off abrupt-
iy te prevent possible settling back to the runway while drifting. When
clear of the ground, a coordinated turn is made into the wind to correct
for drift.

A takeoff with one main tank full and the opposite tank empty creates a
lateral unbalance. This is not recommended since gusty air or premature
1ift-off could create a serious controt problem.

After takeoff, it is important to maintain the recommended safe single-
engine climb gpeed (92 KIAS) to 50 feet. As the airplane accelerates still
further to all engines best rate-of-climb speed (107 KIAS}, it is good
practice to climb rapidly to an altitude at which the airplane is capable
of circiing the field on one engine.

AFTER TAKEOFF

1. Brakes - APPLY momentarily.

2. Landing Gear - RETRACT. Check red light OFF.

3. Wing Flaps - UP after obstacles are cleared if maximum performance
takeoff.

Climb Speed - 107 KIAS (A11 Engines Best Rate-0f-Climb Speed}.

Buxiliary Fuel Pumps - OFF.

o1

To establish climb configuration, retract the landing gear, adjust power
for climb, turn off auxiliary fuel pumps and adjust the mixtures for the
selected power setting.

Before retracting the landing gear, apply the brakes momentarily to stop
the rotation of the main wheels. Centrifugal force caused by the rapidly
rotating wheels expands the diameter of the tires, and if ice or mud has
accumulated in the wheel wells, the rotating wheels may rub as they enter.
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On Tlong runways, the Tanding gear should be retracted at the point over
the runway where a wheels-down forced landing on that runway would become

impractical. However, on short runways it may be preferable to retract the
landing gear after the airplane is safely airborne.

Power reduction will vary according to the requirements of the traffic
pattern or surrounding terrain, weight, field elevation, temperature,
environmental considerations and engine condition. However, a normal after
takeoff power setting is 2500 RPM and 24.5 inches Hg. manifold pressure.

CLIMB

CRUISE CLimB
1. Paower - 2500 RPM and 24,5 inches Hg.
2., Airspeed - 115 to 130 KIAS.
3. Mixtures - ADJUST to climb fuel flow {See Figure 5-27}.
4. Cowl Flaps - OPEN or as required.
5. Auxiiiary Fuel Pumps - ON above 12,000 feet altitude to minimize
) vapor formation.

NOTE

During very hot weather, if there is an indication
of vapor in the fuel system {Ffiuctuating fuel flow)
or anytime when climbing above 12,000 feet, turn
the auxiliary fuel pumps ON until cruising attitude
has been obtained and the system is purged (usually
§ to 15 minutes after establishing cruising flight).

6. Propellers - SYNCHRONIZE manually.

7. Quadrant Friction Lock - TIGHTEN securely (With Synchrophaser
Installed).

8. Propeller Synchrophaser - SYNC (Optional System).

MAXIMUM CLIMB

1. Power - FULL THROTTLE and 2700 RPM.

2. Airspeed - 107 KIAS at sea level; 99 KIAS at 10,000 feet.

3. Mixtures - ADJUST for altitude and power (See Figure 5-27).

4. Cowl Flaps - OPEN as required.

5. Auxiliary Fuel Pumps - ON above 12,000 feet altitude to minimize
vapor formation.

NOTE

During very hot weather, if there is an indication
of vapor in the fuel system {fluctuating fuel flow)
or anytime when climbing above 12,000 feet, turn
the auxiliary fuel pumps ON until cruising altitude
has been obtained and the system is purged {usually
5 to 15 minutes after establishing cruising flight),.
It is recommended that the mixture remain at the
climb mixture setting for approximately 5 minutes
after establishing cruising flight before Teaning

is initiated. )
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To save time and fuel for the overall trip, it is recommended that the

normal cruising climb be conducted at 115 to 130 KIAS, using approximately
75% power (2500 RPM and 24.5 inches Hg. manifeld pressure).

Cruising climbs and maximum climbs should be conducted at the recom-
mended fuel flows shown in the Pilot's Checklist and Figure 5-27.

If it is necessary to climb rapidly to clear mountains or reach favora-
ble winds at high altitudes, the best rate-of-climb speed should be used
with maximum power., This speed varies from 107 KIAS at sea level to 99
KIAS at 10,000 feet. During maximum performance climbs, the mixture should
be leaned to the recommended fuel flow., It is recommended that the auxil-
jary fuel pumps be on at altitudes above 12,000 feet for the duration of
the climb and approximately 5 to 15 minutes after establishing cruising
flight. It is also recommended that the mixture remain at the climb mix-
ture setting for approximately 5 minutes after establishing cruising flight
before Teaning 1% initiated. These procedures will eliminate fuel vapori-
zation problems likely to occur from rapid altitude changes.

If an obstruction ahead requires a steep climb angle, the airplane
should be flown at the all engines best angle-of-climb speed with flaps up
and maximum power. This speed varies from 85 KIAS at sea level to 89
KIAS at 15,000 feet.

_ During cruise ciimbs, positioning the propeller synchrophaser to SYNC
(1f SK414-10 is not instailed} or PHASE {if SK414-10 is instalied) wiil
eliminate the unpleasant audio beat accompanying unsynchronized operation.

The propeller synchrophaser can also provide a significant reduction in
cabin vibration. -

With the propellers slightly out of synchronization so that an audio
beat is obtained approximately once each 5 seconds, it should be noted that
the vibration level of the cabin and instrument panel will increase and
decrease at a rate of approximately once each 20 seconds. If SK414-10 is
not installed, optimum operation will be obtained by manually synchrenizing
the propellers and positioning the synchrophaser to SYNC during the period
- of minimum vibration. If SK414-10 is installed, optimum operation will be
obtained by manually synchronizing the propeliers and positioning the
synchrophaser to PHASE. Best propeller synchronizing is obtained by making
the final adjustment of the propeller controls in a DECREASE RPM direction.
For best operation, securely tighten the quadrant friction lock to prevent
the slaved propeller control from creeping.

CRUISE

1. Cruise Power - 2100 to 2500 RPM and 15.0 to 24.5 inches Hg.

2. Mixtures - LEAN for desired cruise fuel flow as determined from
your power computer. Recheck mixtures if power, alti-
tude or CAT changes.

3. Cowl Flaps - OPEN or as required.

4. Propellers - SYNCHROMNIZE manually.

5. Quadrant Friction Lock - TIGHTEN securely (With Synchrophaser

Installed).
6. If SKA414-10 Is Not Installed:
a. Propeller Synchrophaser - SYNC (Optional System). Light should
illuminate continuously.
b. In Smooth Air After
Propellers Are Synchronized - PHASE; Phasing Knob - ADJUST for
desired phasing position
(Optional System).
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7. If SK414-10 Is Installed:
a. Propeller Synchrophaser - PHASING (Optional System). Light
should illuminate continuously.
(1) Phasing Knob - ADJUST for desired phasing position.
8. Auxiliary Fuel Pumps: '
a. Main Tanks - OFF or LOMW if requ1red
b. Switching Tanks - LOW.
¢. Auxiliary Tanks - OFF.
d. Crossfeeding - LOW.
9. Fuel Selectors - Left Engine - LEFT MAIN (Feel For Detent)
Right Engine - RIGHT MAIN (Feel For Detent).
a. If optional 40-gallon auxiliary tanks are installed, fuel
selectors - MAIN TANKS for 60 minutes.
b. If optional 63-gallon auxiliary tanks are installed, fuel
selectors ~ MAIN TANKS for 90 minutes.
¢. Usable auxiliary fuel quantity is based on level flight.
d. If wing locker tanks are installed, fuel selectors - MAIN TANKS
or, after wing locker tanks are transferred and main tank
quantity is Tess than 180 pounds each - AUXILIARY TANKS.

NOTE

® Turn auxiliary fuel pumps to LOW and mixtures to
FULL RICH when switching tanks. :

® The auxiliary fuel tanks are to be used in cruise
flight only.

e. If wing locker tanks are installed, crossfeed - SELECT as
required to maintain fuel balance after wing locker tank fuel
transfer.

10.- If oxygen use is desired, proceed as follows:
a. Mask - Connect mask and hose assembly and put mask on.

|WARNING.

Permit no smoking when using oxygen.  0il, grease,
soap, Tipstick, 1lip balm, and other fatty materials
constitute a serious fire hazard when in contact
with oxygen. Be sure hands and clothing are oil-
free before handling oxygen equipment,

b. Hose Coupling - Plug into oxygen outlet in the overhead boh-
sole.
c. Oxygen Flow Indicator - Check Flow. (Indicator Toward Mask
i Indicates Proper Flow).
d. Disconnect hose coupling when not in use.
11. Trim Tabs - ADJUST.

_ Normal cruising requires between 50% and 70% power. The manifold pres-
sure and RPM settings required to obtain these powers at various altitudes
and outside air temperatures can be determined with your power computer. A

© maximum cruising power of approximately 75% (24.5 inches Hg. manifold
pressure and 2500 RPM) may be used if desired. -Various percent powers can -
be obtained with a number of combinations of manifold pressures, engine

. speeds, altitudes and outside air temperatures. However, at full throttle
and constant engine speed, a specific power can be obtained at only one

- altitude for each given air temperature. For a given throttle setting,
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- select the lowest engine speed in the green arc range that will give smooth
engine operation without evidence of laboring.

The use of lower power settings and the selection of cruise altitude on
the basis of the most favorable wind conditions are significant factors
that should be considered on every trip to reduce fuel consumption. Addi-
tional range can be achieved when operating at select power combinations,

" see Figure 5-21, by leaning to peak exhaust gas temperature (EGT) for Best
Fconomy mixture. This setting results in an airspeed Toss of 4 KTAS and
range increase of 8% compared to the Recommended Lean mixture, Do not lean
to the extent that engine roughness or excessive speed 10Ss OCCurs.

[CAUTION]

Operation at Best Economy mixture is not recommended
until oil consumption stabilizes or during the first
50 hours of operation. The purpose of this interval
of operation at higher power levels (65% to 75%
power) is to insure proper seating of the rings and
is applicable to new engines, and engines in service
following cylinder replacement or top overhaul of
“one or more cylinders.

When Teaning, accomplish the procedure as precisely as possible. A
little extra effort in setting the mixtures will yield significant divi-
dends.

For normal cruise conditions, your power computer should be utilized to
set the fuel flows. The power computer is based on true OAT; which is
obtained by subtracting the ram rise from the indicated OAT. The power com-

: puter is marked with two fuel flow scales. These scales are provided to in-
sure that you can obtain the maximum performance and utilization from your
airplane. The inner fuel flow scale {marked Recommended Lean) should be
utilized for all normal cruise performance. 'Data shown in Section 5 are
based on Recommended Lean mixture. The outer fuel flow scale (marked Best
Power) will provide maximum speed for a given power setting. The speed will
be approximately one knot greater than the speed with Recommended Lean
mixture.

The internal cowl flaps should normally be locked and left in the FULL
QOPEN position for all flignt and ground operations, particularly on stand-
ard or above standard temperatures. During below standard temperatures,
the cowl flaps should be adjusted te modulate the cylinder head tempera-
tures within the novmal operating range (green arc). Cowl flap position
has no effect on cruise or climb performance.

If SK414-10 is not installed, best propeller synchronizing is obtained
by making the final adjustment of the propeller controls in a DECREASE RPM
direction. Manually synchronize the propellers as closely as possible and
tighten the quadrant friction lock securely. During the period of minimum
vibration, position the synchrophaser to SYNC. After propeller synchro-
nizing has occurred {approximately 3 seconds after selecting the SYNC
~ position) select the PHASE position for increased sensitivity. The phasing

knob should then be adjusted until the desired sound and vibration charac-
teristics are obtained. This setting will vary from flight to flight.
During oparation in any atmospheric turbulence, it is probable that greater
or more rapid phasing changes will be required than are possible with the
PHASE position, Under such conditions, operation in the SYNC position will
provide the most satisfactory operation. On Tong cruise flights, where the
sTaved governor can eventually operate near either end of its operating
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range, 1t may be necessary to periodically select the OFF position, reset

the propeller controls and re-engage the synchrophaser.

If 5KA414-10 is installed, best propeller synchrophasing is obtained by
making the final adjustment of the propeller controls in a DECREASE RPM
direction. Manually synchronize the propellers as closely as possible and
tighten the quadrant frictijon lock securely. Position the synchrophaser
switch to PHASE. The phasing knob should then be adjusted until the de-
sired sound and vibration characteristics are obtained. This setting will
vary fram fiight to flight. If non-synchronized operation occurs during
Tong cruise flights, manually re-synchronize the propeller controls as
closely as possible and synchronized operation should reoccur. Securely
tighten the quadrant friction lock, then adjust the phasing knob as desired.

IT auxiliary fuel tanks are to be used, select main fuel for 60 minutes
of flight (with 40-gallon auxiliary tanks) or 90 minutes of flight (with
63-gallon auxiliary tanks). This is necessary to provide space in the main
tanks for vapor and fuel returned from the engine-driven fuel pumps when
operating on auxiliary fuel. If sufficient space is not available in the
main tanks for this diverted fuel, the tanks can overflow through the over-
board fuel vents. After this period of time (60 or 90 minutes), set mix-
tures to FULL RICH, auxiliary fuel boost pumps to LOW, select the auxiliary
fuel tank position on the fuel selectors and feel for detent. The engines
will now operate on the auxiliary tank fuel; the fuel quantity indicator
will automatically reference the auxiliary fuel tanks. Lean the mixtures
as required.

Since part of the fuel from the auxiliary tanks is diverted back to the
main tanks instead of being consumed by the engines, the auxiliary tanks
will run dry sconer than may be anticipated; however, the main tank endur-
ance will be increased by the returned fuel. The total usable fuel supply
is available during cruising flight only. An engine failure or engine-
driven pump failure results in the auxiliary fuel on the side of the fail-
ure being unusable. Operation on the auxiliary fuel tanks near the ground
(below 1000 feet AGL) is not recommended.

After consuming the auxiliary tank fuel, set mixtures to FULL RICH,
auxiliary fuel boost pumps to LOW, select the main tank position on the
fuel selectors and feel for detent. After transitioning back to the main
tanks, lean the mixtures as required and position auxiliary fuel pump
switches to OFF.

If wing Tocker fuel is to be used, use-the main tank fuel until 180
pounds or less remains in the main tank(s} which will receive the wing
locker fuel; this will prevent overflowing of the main tank(s) when trans-
ferring the wing locker fuel.

There are no separate fuel selector controls for the wing locker fuel
tanks. The wing locker fuel is pumped directly into the main tanks with a
fuel transfer pump. Indicator lights are illuminated by pressure switches
to indicate fuel has been transferred. Fuel should be cross-fed as requir-
ed to maintain fuel balance after wing locker fuel has been transferred.

NOTE

Wing Tocker transfer pump switches provided on the
instrument panel, energize the wing locker fuel
transfer pumps for transferring fuel. These
switches should be turned ON only to transfer fuel
and turned OFF when the indicator Tights come on
indicating fuel has been transferred, .
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DESCENT

i. Power - AS REQUIRED to maintain engine temperatures in the green.

2. Cowl Flaps - AS REQUIRED.

3. Propeller Synchrophaser - AS REQUIRED (Optional System).

4. Mixtures - ADJUST for smooth operation with gradual enrichment as
altitude is lost.

5. Altimeter - SET.

Descents should be initiated far enough in advance of estimated Tanding
to allow a gradual rate of descent at cruising speed. It shoulid be at
approximately 500 fpm for passenger comfort, using enough power to keep the
engines warm. This will prevent undesirable low cylinder head temperatures
caused by low power settings at cruise speed. The optimum engine speed in
a descent is usually the lowest one in the RPM green arc range that will
allow cylinder head temperatures to remain in the recommended operating
range.

During descents with progressive power reductions into rough air, posi-
tion the propeller synchrophaser to SYNC for Tess sensitive control. The
synchrophaser should be pesitioned to OFF for large power changes.

upon completion of any large power changes, the synchrophaser may be re-
engaged for the remainder of the descent. Manually synchronize the propel-
lers, securely tighten the quadrant friction lock, then select the SYNC
position of the synchrophaser.

During the descent, the mixtures should be gradually enrichened to
maintain smooth engine operation. This procedure will provide sufficient
fuel flow for the descent; however, if & higher power setting (i.e. balked
Janding) is required before landing, the mixtures must be readjusted to
obtain the correct fuel flow.

To prevent confusion in interpreting which 10,000-foot segment of alti-
tude is being displayed on the altimeter, a striped warning segment is
exposed on the face of the altimeter at all altitudes below 10,000 feet.

BEFORE LANDING

1. Fuel Selectors - Left Engine - LEFT MAIN {Feel For Detent).
Right Engine - RIGHT MAIN (Feel For Detent).

2. Auxiliary Fuel Pumps - ON.

3. Alternate Air Controls - CHECK IN. .

4. Mixtures - FULL RICH or lean as required for smooth operation.

5. Propeller Synchrophaser - OFF (Optional System).

6. Propellers - FULL FORWARD.

7. MWing Flaps - DOWN 15° below 158 KIAS.

8. Landing Gear - DOWN below 138 KIAS.

g. landing Gear Position Indicator Lights - Check down lights ON;
Unlocked Light - OFF.

10. Wing Flaps - DOWN 35° below 138 KIAS.

11. Minimum Multi-Engine Approach Speed - 93 KIAS.

12. Air Minimum Centrol Speed - 80 KIAS.
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If fuel has been consumed at uneven rates between the two main tanks
because of prolonged single-engine flight, it is desirable to balance the
fuel load by operating both engines from the fullest tank. However, if
there is sufficient fuel in both tanks, even though they may have unequal
quantities, it is important to switch the left and right fuel selectors to
the left and right main tanks, respectively; feel for detent, and check the
awxiliary fuel pumps ON for the Tanding. This will provide an adequate
fuel flow to each engine if a balked landing is necessary.

NOTE

Make sure weight does not exceed 5400 pounds before
attempting landing.

Landing gear extension before landing is easily detected by a slight
change in airplane trim and a slight "bump" as the gear locks down. IT1lu-
- mination of the gear-down indicater lights (green) is further proof that
the gear is down and Tocked. The gear unlocked indicator Tight (red) will
illuminate when the gear uplocks are released and will remain i1luminated
while the gear is in transit. The unlocked Tight will extinguish when the
'gear has locked down. If it is reasonably certain that the gear is down
and one of the gear-down indicator 1ights is still not illuminated, the
malfunction could be caused by a burned out light bulb. This can be
checked by pushing the applicable gear-down indicator light. . If the bulb
is burned out, it can be replaced with the bulb from any post light, or the
landing gear unlocked indicator 1ight.

A simple last-minute recheck on final approach should confirm that all
applicable switches are on, the gear-down indicator lights {green) are
i1luminated, the gear unlocked indicator light (red) is extinguished and
the propeller and mixture controls are full forward. :

Landings are simple and conventional in every respect. If power is used
in landing approaches, it should be eased off cautiously near touch-down,
because the "power-on" stall speed is considerably less than the "power-
off" stall speed. An abrupt power reduction at five feet altitude could
result in a hard landing if the airplane is near stall speed.

Landings on hard-surface runways are performed with 350 flaps and 93
KIAS during the approach, using as little power as practicable. A normal
flare-out is made, and power is reduced in the flare-out. The landing is
made on the main wheels first, and remaining engine power is cut immedi-
ately after touchdown. The nosewheel is gently lowered to the ground and
brakes applied as required, Short field Tandings on rough or soft runways
are done in a similar manner except that the nosewheel is lowered to the
runway at a lower speed to prevent excessive nosegear loads.

Crosswind landings are performed with the least effort by using the crab
method. However, either the wing-low, crab or combination method may be
used. Crab the airplane into the wind in a normal approach using a minimum
flap setting for the field length. Immediately before touchdown, the
airplane is aligned with the flight path by applying down-wind rudder. The
landing is made in nearly three-point attitude, and the nosewheel is low-
ered to the runway immediately after touchdown. A straight course is
maintained with the steerable nosewheel and occasional braking if neces-
sary.
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BALKED LANDING

1. Increase engine speed to 2700 RPM and apply full throttle if neces-
: sary.
2. Mixtures - AS REQUIRED for balked landing power setting.
3. Balked Landing Transition Speed - 85 KIAS.
4, landing Gear - RETRACT during IFR go-around or simulated IFR go-
around.

NOTE

® Experience indicates that retracting the landing
gear during an operational VFR go-around, when an
immediate %anding is contemplated, has been con-
ducive to gear up landings.

® Always follow the Before Landing Checkiist.

5,. Reduce wing flap setting to 15°.

6. Trim airplane for climb.

7. Cowl Flaps - OPEN. : .

8. Retract wing flaps as soon as all obstacles are cleared and a safe
altitude and airspeed are obtained.

AFTER LANDING

1. Auxiliary Fuel Pumps - LOW during Tanding roll.
2. Cowl Flaps - OPEN.
3. Wing Flaps - UP.

Heavy braking in the landing roll is not recommended because skidding
the main wheels is probable with resulting loss of braking effectiveness
_and damage to the tires. It is best toc leave the wing flaps fully extended
throughout the landing roll to aid in decelerating the airplane. After
leaving the active runway, the wing flaps should be retracted. Be sure the
wing flaps switch is identified before placing it in the UP position. The
auxiliary fuel pump switches are turned to LOW during the landing roll.

SHUTDOWN
1. Auxiliary Fuel Pumps - OFF.

NOTE

The fuel pumps wust be turned OFF prior to stopping
engines.

2. Avionics Master Switch - OFF.

3. A1l Switches Except Battery, Alternator and Magneto Switches - OFF.
4. Throttles - IDLE.

5. Mixtures - IDLE CUT-OFF.

6. Magneto Switches - OFF, after engines stop.
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7. Battery and Alternators - OFF.

8. Parking Brake - SET if brakes are cool.

9. Control Lock(s) - INSTALL.

10. Fuel Selectors - OFF if a Tong period of inactivity is anticipated

(Feel For Detent).
11. Cabin Door - CLOSE.

NOTE

To securely latch the cabin door from the outside,
the exterior door handle must be rotated clockwise
to its stop.

With the mixture levers in IDLE CUT-QFF, the fuel flow is effectively
blocked at the fuel metering unit. Thus, it is unnecessary to place the
fuel selectors in the OFF position if the airplane is receiving. normal
usage. However, if a long period of inactivity is anticipated, the fuel
selectors should be turned OFF to preclude any possible fuel seepage that
might develop through the metering valve.

NOTE

Do not Teave the fuel selectors in an intermediate
position, as fuel from the main tanks wiil transfer
into the auxiliary tanks.

STALL

The stall characteristics of the airplane are conventional. Aural
I warning are provided by the stall warning horn between 5 and 10 KIAS above
the stall in all configurations. The stall is also preceded by a mild
aerodynamic buffet which increases in intensity as the stall is approached.
The power-on stall occurs at a very steep angle with or without flaps. It
is difficult to fnadvertently stall the airplane during normal maneuvering.

MANEUVERING FLIGHT

No aercbatic maneuvers, including spins, are approved in this airpTlane;

however, the airplane is conventional in all respects through the maneuver-
ing range encountered in normal flight.

NIGHT FLYING

Before starting the engines for a night flight, the rheostats should be
turned on and adjusted to provide enough illumination to check all
switches, controls, etc.

Navigation Tights are then chacked by observing illumination in the
small peep hoTes in inboard leading edges of the wing tips and reflection
from the pavement or ground below the tail Tight. The operation of the
anti-collision 1ights should be checked by observing the reflections on the
ground and on the wing tips and wings. The retractable landing lights (the)
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right tanding 1ight is optional equipment) may be extended and checked
momentarily. Returning the landing light switches to OFF turns the lights
off, but leaves them extended ready for instant use.

Before taxi, the interior lighting intensity is normally decreased to
the minimum at which all the controls and switches are visible. The taxi
light should be turned on prior to taxiing at night. The landing Tights,
if used during taxiing, should be used intermittently to avoid excessive
drain on the batitery. In the engine runups, special attention should be
directed to alternator operation by individually turning the selector
switch to L ALT and R ALT and noting response on the voltammeter.

Night takeoffs are conventional, although the gear retraction operation
is usually delayed slightly to insure that the airplane is well clear of
the runway.

In cruising flight, the interior lighting intensity should be decreased
to the minimum which will provide adequate instrument legibility.

COLD WEATHER OPERATION

Whenever possible, external preheat should be utilized in cold weather.
The use of preheat materially reduces the severity of conditions imposed on
both engines and electrical systems. It is the preferred or best method of
starting engines in extremely cold weather. Preheat will thaw the oil
trapped in the o0il coolers and oi1 filters, which will probably be con-
gealed prior to starting in very cold weather. Refer to the Airplane
Sapvice Manual for additional information when gperating in extremely coid
weather.

When the oil pressure gage is extremely slow in indicating pressure, it
may be advisable to fill the pressure Tine to the gage with kerosene or
Jap-4,

NOTE:

During cold weather operation it is advisable to
rotate propellers through four complete revolutions,
by hand, before starting engines.

If preheat is not available, external power shoulid be used for starting
because of the higher cranking power required and the decreased battery
output at Tow temperatures. The starting procedure is normal; however, if
the engines do not start jmmediately, it may be necessary fo position the
primer switch to LEFT or RIGHT for 5 to 10 seconds.

After a suitable warm-up period {2 to-'5 minutes at 1000 kRPM, if preheat
is not used) accelerate the engines several times to higher RPM. The
prope’llers should be operated through several complete cycles to warm the
governors and propeller hubs. If the engines accelerate smoothly and the
0il pressure remains normal and steady, the airplane is ready for takeoff.

(WARNING)

The wings and tail surfaces must be clear of ice,
snow and frost prior to takeoff as flight charac-
teristics can be adversely affected.
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During operation in cold wet weather, the possibility of brake freezing
exists; therefore, special precautions should be taken. If ice is found on
the brakes during preflight inspection, heat the brakes.with a ground
heater until the ice melts and all traces of moisture are removed. If a

ground heater is not available, spray or pour isopropyl alcohol {MIL-F-
5566) on the brakes to remove the ice.

|/CAUTION]

If brakes are deiced using alcohol, insure alcchol
has evaporated from the ramp prior to starting en-
gines as a fire could result.

If neither heat nor alcohol are available, frozen brakes can sometimes
be freed by cycling the brakes asymmetrically while appiying engine .power.
Caution should be exercised if the airplane is setting on ice or in close
proximity to other parked airplanes.

After takeoff from slush-covered runways or taxiways, leave landing gear
down for a short period, allowing wheels to spin. This will allow centrif-
ugal force to throw off any accumulated slush which should preclude frozen
brakes on landing. Insure wheels are stopped before retracting wheels to
prevent buildup of ice or slush in the wheel wells.

During cruise, the propellers should be exercised at half-hour intervals
to flush the cold oil from the governors and propeller hubs. Electrical
equipment shouid be managed to assure adequate alternator charging through-
out the flight, since cold weather adversely affects battery capacity.

During letdown, watch engine temperatures closely and carry sufficient
power to maintain them above operating minimums.

The pitot heat switch should be turned ON at Teast 5 minutes before
entering potential icing conditions (2 minutes if on ground} so that these
units will be warm enough to prevent fermation of ice. Praventing ice is
preferable to attempting its removal once it has formed.

ALTERNATE INDUCTION AIR

The induction system empioyed on these engines is considered to be
nenicing. However, manually operated alternate induction air is provided
to assure satisfactory operation should the induction air filter become
obstructed, Should a decrease in manifold pressure be experienced when
flying in icing conditions, the alternate air doors should be manually
opened., This will provide continued satisfactory engine operation.

The use of alternate intake air results in a decrease in engine power
due to higher induction air temperatures and lower manifold pressure avail-
able. Therefore, it is recommended that the alternate induction air system
be used only 1f icing conditions are expected.
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Should additional power be required, the following procedures may be
employed:

1. Increase RPM as required.
2. Move throttles forward to maintain desired manifold pressure.
3. Readjust mixture controls for smooth engine operation.

During ground operation, the alternate air doors should be closed to
prevent engine damage caused by ingesting debris through unfiltered air
ducts.

NOISE ABATEMENT

Increased emphasis on improving the quality of our environment requires
venewed 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 enviranmental improvement
by application of the following suggested procedures, and thereby tend to
build pubiic support for aviation:

1. Pilots operating airplanes under VFR over outdoor assemblies of
persons, recreational 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 flight at a lower
level may be consistent with the provisions of government regula-
tions.

2. During departure from or approach to an airport, climb after take-
off and descent for landing should be made so as to avoid prolonged
flight at low altitude near noise-sensitive areas. Avoidance of
noise-sensitive areas, if practical, is preferable to over-flight
at relatively Tow altitudes.

NOTE

The preceding recommended procedures do not apply
where they would conflict with Air Traffic Control
clearances or instructions, or where, in the pilot's
judgment, an altitude of Tess than 2000 feet is
necessary to adequately exercise his duty to see and
avoid other airplanes.
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THE FOLLOWING WEATHER CONDITIONS MAY BE
CONDUCIVE TO SEVERE IN-FLIGHT ICING:

o Visible rain at temperatures below O degrees Celsius ambient air temperature;

. Droplets that splash or Splatter on impact at temperatures below 0 degrees

Celsius ambient air temperature,

PROCEDURES FOR EXITING A SEVERE ICING
ENVIRONMENT: ('I"hese rocedures are applicable to all flight phases from
take-off to landing.) '

Monitor the ambient air temperature.

---------

moisture is present.
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I the visual cues which are specified in the Limitations Section of the AFM for
identifying severe icing conditions are observed, accomplish the following:

* Immediately request priority handfing from Air Traffic Control to facilitate a
route or an altitude change to exit the severe icing conditions in order to avoid: .

extended exposure to flight conditions more severe than those for which the
aircraft has been certificated.

» Avoid abrupt and exéessive manoeuvring that may exacerbate coatro!
difficulties,

* Do not engage the autopilot. ,

s If'the autopilot had previously been engaged, hold the control wheel firmly and
disengage the autopilot. o

* Ifan unusual roll response or un;cummauded roll control movement is observed,
reduce the angie-of-attack, ‘

* Do not extend flaps when hoid.ing in icing conditions. Operation with flaps _
extended can result in a reduced wing angle-of-attack, with the possibility of ice

forming on the upper surface firther aft on the wing than normal, possibly aft of -
the protected area.

* If the flaps are extended, do not retract them until the airframe is ciear of ice.
* Report these weather conditions to Air Traffic Control.

Notes 1: Certificate of Registration holders should initiate action fo ensure
notification of this change is conveyed to any person who may operate their
airerafi as pilot in command, .

Notes 2: FAA AD 94-08-28 refers. _

Certification for accomplishment of this Directive may be carried out:

a. after a copy of this Directive i5 included in the appropriate sections of the
aircraft's AFM: and

b. may be carried out at a minimum, by the bolder of a private pilot's licence.
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INTRODUCTION

Section 5 of the Pilot's Operating Handbook contains all the performance
information required to operate the airpiane safely and te help you plan
your flights in detail with reasonable accuracy. Safe and precise opera-
tion of the airplane requires the piiot to be thoroughly familiar and
understand the data arid¥calculations of this section.

The data on these graphical and tabular charts have been compiled from
actual fiight tests, with the airplane and engines in good condition, using
average pilot techniques. Hote that the cruise performance data makes no
allowance for wind and/or navigational errors. Allowances for start, taxi,
takeoff, climb, descent and 45 minutes reserve are provided in the range
profile chart.

To determine pressure altitude at origin and destination airports, add

100 feet to field elevation for each .1 inch Hg. below 29.92, or subtract
100 feet from field elevation for each .1 inch Hg. above 29.92.
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The performance tables are presented in increments of temperature, alti-
tude and any other variables involved. Performance for a given set of
conditions can be approximated as follows:

(1) Takeoff, Accelerate Stop, Accelerate Go, Landing - Enter tables at
the next higher increment of weight, altitude and temperature.

(2) Cruise - Enter tables at next lower increment of temperature and
altitude.

To obtain exact performance values from the tables, it is necessary to
interpolate between the increment values. The following is an example of
approximation and interpolation, using an excerpt from the Normal Takeoff
Distance Chart. .

EXAMPLE
Given: Find:
Weight 5250 Pounds Takeoff Speed KIAS
Temperature (169C) B19F Ground Roll Feet
Pressure Altitude 2400 Feet Total Distance
Headwind 19 Knots* to Clear 50~
. Foot Obstacle ‘ Feet
10%C (50°F) 20°9C {680F)
Total ' Total
Takeoff : Distance Distance
.and Climb | Pressure | Ground | to Clear | Ground | to Clear
Weight Speed Altitude | Ro11 - 50-Ft ~ | Roll - 50-Ft -
Pounds KIAS Feet Feet Feet Feet Feet
5500 92 2000 2020 2470 2240 2710
3000 2300 2800 2470 3010
5100 89 2000 1680 2040 1800 2190
3000 1850 2250 , 1990 2420

Approximation Method

Extract from the chart the next increment of weight, altitude and tem-
perature which is more conservative than the actual conditions [1.e.: 5500
pounds, 3000 feet and 20°C (689F)]. '

Takeoff and Climb Speed . . . . . . , . . . . . 92 KIAS
Ground RO11 . . . . . . . . . . . . . .. 2470 Feet
Total Distance to Clear 50-Foot Obstacle . . . . . 3010 Feet

‘Interpolation Method

If the approximation method yields a value Targer than can be tolerated,
4 more exact value should be determined using the interpolation method.
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The example weight (5250 pounds) is 5100 pounds plus 150/400 or .375
times the difference between 5100 pounds and 5500 pounds [i.e.: 5100-pound
value + .375 (5500-pound value - 5100-pound value)]

The example pressure altitude {2400 feet) is 2000 féet plus 400/1000 or
.4 times the difference between 2000 feet and 3000 feet [i.e.: 2000-foot
value + .4 {3000-foot value - 2000-foot value)}.

The example temperature of 16°C (61°F) is 10°C plus 6/10 or .6 times the
diffegence between 10°C and 200C [i.e.: 109 value + .6 (20°C value - 10°C
value)l.

Interpolating Values for flormal Takeoff Distance:

Takeoff and Climb Speed 5100-pound value + [.375 {5500-pound

value -~ 5100-pound value)l

89 KIAS + [.375 (92 KIAS - 89 KIAS)]

89 KIAS + [1.1 KIAS]

90 KIAS

tround Roll. (7 interpolations required)

n

Altitude interpolation 2000-foot value + [.4 (3000-foot value -
at 109C (50°F) and 5500 2000-foot value)]
pounds

= 2020 feet + [.4 {2300 feet - 2020 feet)]

= 2020 feet + 1112 feet]

= 2132 feet

Altitude interpoiation = 2000-foot value + [.4 (3000-foot value -
at 209 {68°F) and 5500 2000-foot value)]
pounds

= 2240 feet + [.4 (2470 feet - 2240 feet)]

= 2240 feet + [92 feet]

= 2332 feet
Altitude interpolation = 2000-foot value + [.4 (3000-foot value -
at 10°C {50°F) and 5100 2000-foot value}l
pounds

= 1680 feet + [.4 (1850 feet - 1680 feet)]
= 1680 feet + [68 feet]
= 1748 feet
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Altitude interpolatien
at 20% (68°F) and 5100

pounds

1]

2000-foot value +
2000-foot value)]

=310R

[.4 {3000-foet value -

1800 feet + [.4 (1990 feet - 1800 feet))

1800 feet + [76 Teet]

= 1876 feet
The Normai Takeoff Distance chart, with altitude interpolation, looks as
fo]iows: :
10°¢ (50°F) 209C {68°F)
Total Total
Takeoff Distance . Distance
and Climb | Pressure | Ground | to Clear | Ground | to Clear
Weight Speed Altitude | Roll - 50-Ft - | Ro1l - B0-Ft -
Pounds KIAS Feet Feet Feet Feet Feet
5500 92 2400 2132 -- 2332 --
5100 89 2400 1748 -- 1876 --

Weight interpolation
at 10°C (50°F) and 2400

feet

Weight interpolation
at 209 (689F) and 2400

‘feet

5100-pound value + [.375 (5500-pound
value - 5100-pound vaiue))

1748 feet + [.375

(2132 feet - 1748 feet)]

1748 feet + [144 feet]

1892 feet

5100-pound value + [.375 (5500-pound
value - 5100-pound value)]

1876 fest + [.375

(2332 feet - 1876 feet)]

1876 feet t+ [171 feet]

2047 feet

The Normal Takeoff Distance chart, with altitude and weight interpoila-

tion, looks as follows:

10%C-(50°F) 20°C {689F)
Total Total
Takeoff Distance Distance
and Climb | Pressure | Ground | to Clear | Ground | to Clear
Weight Speed Altitude | Rol11 - 50-Ft - | Rol1 - 50-Ft -
Pounds KIAS Feet Feet Feet Feet Feet
5250 S0 2400 1892 - 2047 -
5-4
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Temperature interpal

ation

at 2400 feet and 5250

pounds

n

n
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PERFORMANCE

10°C {509F) value + [.6 {209C (689F)
value - 10°C (50°F} value)]

1892 feet + [.6 (2047 feet - 1892 feet))

1802 feet + [93 feet]

1985 feet

The Normal Takeoff Distance chart, with altitude, weight and tempera-

ture, Tooks as follows:

16% (61°F)
Takeoff
and £1imb Pressure Total Distance
Weight Speed Altitude Ground Roll - to Clear 50-Ft -
Pounds KIAS Feet Feet Feet
5250 90 2400 1985 -

Ground Rol1 with 19-knot headwind

19 knots headwind
= 1985 feet - [1985 feet ( 10 knots headwind Y (7201

1985 feet - 264 feet

1]

1721 feet
Tota} Distance to Clear 50-Foot Obstacle (7 interpolations regquired)

The interpolations required are identical to the ground roll interpola-
tions, except "total distance to clear 50-foot obstacle" values are substi-
tuted for the "ground roll" values.

The interpolated value for the total distance to clear 50-foot obstacle
is 2414 feet (no wind) and 2093 feet (19-knot headwind}. '

SAMPLE FLIGHT
The following is an example of a typical flight using the performance

data contained in Figure 5-1 through 5-27. The approximation method is
used in tabular performance except where noted.

AIRPLANE CONFIGURATION

5250 Pounds
978 Pounds

Airplane Weight . . . . + . . .+ . .
Usable Fuel Load . . . .« « « + + « « «

TAKEOFF AIRPORT CONDITIONS

FieldLength . . . . . . . « . . . 5000 Feet (Runway 23)
Temperature . . .« = « = « « o« « « « .+ . . . 169 (619F}
Field Pressure Altitude . . . . . + + « . .« . . 2400 Feet
Wind . . . 4 4 4 4 « « w « « + « . . 270° at 25 Knots
ObstacleSs . « +« + + « « o « o + = 4 & + + « o None
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CRUISE CONDITIONS

Distance . . . . . . . . . . . . . . 600 Nautical Miles
Cruise Altitude . . . . . s« + « « .+ 9500 Feet
Temperature . .o . s« - . ..o 0% {32°F)
Wind . . . . . . . . . . . . . . . . 15=Knot Tailwind
Power . . . . . . . . . . Maximum Recommended Cruise Power

at Recommended lLean Mixture

LANDING AIRPORT CONDITIONS

Field Length . . . . . . . . . . . 3500 Feet {Runway 19)
Temperature . . . . . . . . . . . . . . . ., 79 (459F) .
Field Pressure Altitude . . . . . . . . . ., . . 1700 Feet
Wind . . .. . . . . . . . . . . . . 210° at 17 Knots
Landing Weight . . . . . . . . . . . . . To be Calculated
Obstacles . . . . . . . . . . . . . . . bB0D-Foot Trees

SAMPLE CALCULATIONS
Wind Component Chart (Figure 5-9)

{1} The angle between the runway and the prevailing wind is 400,

{2} Enter Figure 5-9 on the 40° wind Tine and proceed out to the
intersection with the 25-knot arc.

{3) Read horizontally left from this intersection, the headwind
component is 19 knots.

Normal Takeoff Distance (Figure 5-10)

(1) Enter Figure 5-10 at 5500 pounds weight; the takeoff and climb
speed is 92 KIAS.

(2) Proceed horizontally right from 3000-foot pressure altitude to
the vertical columns for 20°C (68%F). The takeoff ground run is
2470 feget and the total distance required to clear a 50-foot
obstacle 1s 3010 feet without wind correction. With a 19-knot
headwind component, the corrected takeoff ground run is 2141
feet and the corrected total distance required is 2610 feet.

19 Knots Headwind -
10 Knots Weadwind <\ /%) = 13-3%

Corrected Takeoff 2470 feet - [13.3% (2470 feet)]

Ground Run

2470 feet - [329 feet]

= 2141 feet
Corrected Total = 3010 feet - [13.3% {3010 feet)]
Distance Required

= 3010 feet - [400 feet]

= 2610 feet
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Accelerate Stop Distance (Figure 5-12)

(1)
(2)

Enter Figure 5~12 at 5500 pounds weight; engine failure speed is
92 KIAS.

Proceed horizontally right from 3000-foot pressure altitude to
the vertical columns for 209C. The distance required to accel-
erate to 92 KIAS and stop is 4650 feet without wind correction.
With a 19-knot headwind component, the accelerate stop distance
can be reduced by:

19 Knots Headwind -
4 Knots Headwind (3%) = 14.25%

Corrected Accelerate = 4650 feet - [14.25% (4650 feet)]
Stop Distance

1

4650 feet - (663 faet)

]

3987 feet

Accelerate Go Distance (Figure 5-13)

(1)
(2)

Enter Figure 5-13 at 5500 pounds weight; engine failure speed is
92 KIAS.

Proceed horizontally right from 3000-foot pressure altitude to
the vertical columns for 20°C. The distance required to clear a
50-foot obstacle, after losing an engine at 92 KIAS, is 10,350
feet without wind correction. With a 19-knot headwind compo-
nent, the distance can be reduced by:

19 Knots Headwind _
10 Rnots Headwind (o%) = 11.4%

Corrected Accelerate = 10,350 feet - [11.4% (10,350 feet)]
Go Distance

1§

10,350 feet ~ [1180 feet]

9170 feet

@®The distance required to accelerate go using the

@The interpolation method gives an accelerate go

NOTE

approximation method is so great, in view of the
5000-foot runway available, that a more exact value
should be obtained using the interpolation method.

distance of 5170 feet without wind or 4581 feet with
19 knots of headwind.

Rate-Of-Climb — Maximum Climb {Figure 5-14)

(1
(2)
(3)

(4)
(s)

1 November -

Enter Figure 5-14 at 16%C (619F). _

Proceed vertically up to the 2400-foot pressure altitude line.
Proceed horizontally right to the reference line. Follow the
slope of the adjacent rate-of-ciimb Tines until intersecting the
vertical 5250-pound line.

Proceed horizontally right to obtain rate-of-climb., (1540 Feet
per minute)

Enter the climb speed data to determine the climb speed cor-
rected for 5250 pounds and 2400 feet. (103 KIAS)

1975 5-7
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Rate-Of-Climb — Cruise Climb (Figure 5-15)

{1} Enter Figure 5-15 at 5500 pounds weight.

{2) Proceed horizontally right from the 2000-foot pressure altitude
to the vertical column for 20°C to obtain rate-of-climb, (888
Feet per minute). Note that cruise rate-of-climb increases with
altitude between sea level and approximateiy 5200 feet pressure
altitude. ’

(3) Climb speed is 120 KIAS for all conditions.

"Rate-Of-Climb — Single Engine (Figure 5-16)

} Enter Figure 5-16 at 169C (619F).
{2) Proceed vertically up to the 2400-foot pressure altitude line.

) Proceed horizontally right to the reference line. Follow the
slope of the adjacent rate-of-climb Tines until intersecting the
vertical 5250-pound line.

(4) Proceed horizontally right to obtain rate-of-climb. {300 Feet
per minute)

(5) Enter the climb speed data to determine the climb speed cor-

rected for 5250 pounds and 2400 feet., (101 KIAS)

Time, Fuel And Distance To Climb — Cruise Climb (Figure 5-20)

Time, fuel and distance to climb are determined by finding the dif-
ference between the airport and the cruise conditions; thus, two
caleulations are required, one for the afrport condition and the
second for the cruise condition.

Airport Condition:

(1) Enter Figure 5-20 at 16°C (61°F).

(2) Proceed vertically up to 2400-foot pressure altitude line.

(3) Proceed horizontally right to the 5250-pound 1ine.

(4) Proceed vertically. down to obtain time to climb {2.5 minutes),
fuel ?0 climb (10 pounds) and distance to cTimb {5 nautical
miles).

Cruise Condition:

(5) Enter Figure 5-20 at 0°C (32°F),

{6) Proceed vertically up to 9500-foot pressure altitude Tine.

{7) Proceed horizontally right to the 5250-pound Tine,

(8) Proceed vertically down to obtain time to climb (9.5 minutes),
fuel Fo climb (32 pounds) and distance to climb (20 nautical
miles).

Final Calcylations: = Cruise time to climb - Airport time to
Time to Climb climb

9.5 minutes - 2.5 minutes

n

7 minutes
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Fuel to Climb

Cruise fuel to climb - Airport fuel to
climb

32 Pounds - 10 pounds.
22 pounds (add 25 pounds for start, taxi
and runup} {47 pounds total)

Distance to Climb = Cruise distance to climb - Airport dis-
tance te climb

20 nautical miles - b nautical miles

15 nautical miles

Adjusted for wind {use 60% of the wind at
altitude for climh wind},
= 15 + wind contribution

7 minutes
1+ 60 minutes

15 nautical miles + 1.05 pautical miles

(.6 x 15 knots)]

16 nautical miles

Time, Fuel And Distance To Descend (Figure 5-25)

Time, fuel and distance to descend are determined by finding the
difference between the cruise and the landing aivrport conditions;
thus two calculations are required, one for the cruise condition and
the second for the landing airport condition.

Cruise Condition:

(1) Enter Figure 5-25 at the cruise altitude of 9500 feet.

(2) Proceaed horizontally right to the guideline.

{3) Proceed vertically down to obtain time to descend (19 minutes).
fuel go descend (48 pounds) and distance to descend (57 nautical
miles).

Landing Airport Condition:

{&#)} Enter Figure 5-25 at the airport altitude of 1700 feet.

{5} Proceed horizontally right to the guideiine.

{6) Proceed vertically down to obtain time to descend (3.0 minutes),
fuel to descend (8 pounds) and distance to descend {9 nautical

miles).
Final Calculations:
Time to Descend = Cruise time to descend - Airport time to
descend

19.0¢ minutes - 3.0 minutes

16.0 minutes
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Fuel to Descend

n

Cruise fuel to descend - Airport fuel to
descend

48 pounds - 8 pounds

= 40 pounds
Distance to = Cruise distance to descend - Airport
Descend distance to descend.

n

57 nautical miles ~ 9 nautical miles

48 nautical miles

Adjusted for wind (use 40% of the wind at
altitude for descent wind),

48 + wind contribution

16 minutes
48 * [ g0 minuies (-4 % 15 knots)]

48 nautical miles + 1.6 nautical miles

i

50 nautical miles

Cruise Performance With Recommended Lean Mixture{Figure 5-21)

Maximum recommended cruise may be obtained with 2500 RPM and 24.5
Inches Hg. manifold pressure below 5200 feet pressure altitude, and
2500 RPM and full throttle above 5200 feet pressure altitude.

The approximation method for extracting data from the crujse tables is
to select the next lower temperature and altitude values, which are gen-
erally conservative with respect to fuel economy.

(1) Enter the 7500-foot data at 2500 RPM and 23.2 Inches Hg. mani-
fold pressure. ‘ :
(2) Use 0°C {329F) data for a power of 75.2% airspeed of 192 KTAS
and a total fuel flow of 188 pounds per hour.
(3) Correcting for a weight of 5250 pounds, the airspeed increases
to:
{5500 pounds - 5250 pounds)
192 KTAS + 400 pounds (3 KTAS) =

192 KTAS + 1.9 KTAS = 194 KTAS

Using the interpolation method, interpolating altitude, temperature ahd
weight, the actual performance is 68.5% power, 191 KTAS and total fuel flow
of 172 pounds per hour.

In the above calculations, for convenience, the weight was assumed to be
equal to the takeoff weight of 5250 pounds. More realistic data can be
determined if the average cruise weight is used. This average cruise
welight is determined as follows:
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Cruise = Total - climb - descent
Fuel = distance distance distance y [Total fuel flow per hour]
True + wind ’
airspeed correction
= 600 16 50
Nautical - Nautical - Nautical
= Miles Miles Miles

% [172 pounds per hour]

191 KTAS + 15 Knot Taiiwind

- 534 Nauzg)gﬂ miles % 172 pounds per hour

= 2.59 hours x 172 pounds per hour

= 446 pounds - Cruise
Average = Takeoff weight - start, taxi and climb fuel - _f%gl_

Cruise 446 pounds
Weight = 5250 pounds - 47 pounds - o

= 4980 pounds
Average = True airspeed from Figure 5-21 + weight correction
Cruise 270 ’
Speed = 191 KTAS + 3.8 {( 200 )
= 194 KTAS
Average = 194 KTAS + tailwind
Ground .
Speed = 194 KTAS + 15 knots
= 209 knots
Distance= Total distance - Climb distance - Descent distance
During
Cruise = 600 - 16 ~ 50

= 534 Nautical Miles

Time = Cruise distance
During ground speed
Cruise
_ 532
209
= 2.56 hours

Normal Landing Distance (Figure 5-26)

Landing Weight = Takeoff weight - climb fuel - cruise
fuel - descent fuel

5250 pounds - 47 pounds - 446 pounds - 40
pounds

4717 pounds
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Wind =.2100 at 17 knots. Determine headwind
component from Figure 5-9. {16 knots
headwind)

Enter Figure 5-26 at 5000 pounds; the approach speed is 89 KIAS.
Proceed horizontally right frem 2000-foot pressure altitude to the
vertical column for 16°C {509F). The Tanding distance ground roll
is 580 feet and the total distance vequired to ciear a 50-foot oh-
stacle is 1730 feet without wind correction. With a 16-knot head-
wind component, the corrected ground roll distance is 510 feet and
the corrected total distance required is 1522 feet.

16 Knots Headwind -
4 Knots Headwind (3%) = 12%

Corrected Landing = 580 feet - [12% (580)]
Ground Roll = 580 feet - 70 feet
= 510 feet

1

1730 - [12% (1730)1
1730 feet - 208 feet
1622 feat

Corrected Total
Distance Required

.\

Rate-Of-Climb — Balked Landing Climb (Figure 5-17)

(1) Enter Figure 5-17 at 79C (459F).
(2) Proceed vertically up to the 1700-foot pressure altitude iine.
{(3) Proceed horizontally right to the weight reference line.
Follow the guidelines up and to the right until intersecting the
vertical 4717-pound weight line.
{4) Proceed horizontally right to determine the rate-of-climb.
{1160 Feet per minute)

Start, taxi and climb fuel + cruise fuel
+ descent fuel

47 pounds + 446 pounds + 40 pounds = 533
pounds (Without Holding Fuel}

or 533 pounds + 89 pounds = 622 pounds
_(With 45 Minutes Holding Fuel)

Total Fuel Required

Holding Time (Figure 5-24)

To determine holding time, the fuel avajlable for holding must
be determined.

Fuel = Initial fuel - [start, taxi and climb
‘Available fuel + cruise fuel + descent fuel]

for = 978 pounds - [47 pounds + 446 pounds + 40
Holdi ng pounds]

[H

445 pounds

(1) Enter Figure 5-24 at 445 pounds of fuel available.

(2) Proceed vertically up to the intersection with the guideline.

{3) Proceed horizontally left to obtain holding time available.
(3.75 hours)
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NOTE:
1.

AIRSPEED CALIBRATION
NORMAL STATIC SOURCE

Indicated airspeed assumes zero instrument
error.

The following calibrations are not valid in
the prestall buffet.

3. The following calibrations are valid for the
pilot's and copilot's airspeed indicators
when the standard or optional dual static
system is installed.
Gear Up Gear Down Gear Down
Flaps 0° Flaps 15° Flaps 35°
KIAS KCAS KIAS KCAS KIAS KCAS
70 71 70 72 70 71
80 81 80 8z 80 81
90 91 90 92 20 91
-- -- -- - 93 * 94 *
100 101 100 102 100 101
110 111 110 112 110 111
120 121 120 122 120 121
140 142 130 132 130 131
160 162 140 142 139 140
180 182 150 152 w— -—=
200 202 158 160 - ---
220 223 -—- — === -—-
223 227 -— -— —— —-

*Recommended Minimum A1l Engines Approach Speed with 350 Flaps.

1 Rovembe

Figure 5-1
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AIRSPEED CALIBRATION
JorE: ALTERNATE STATIC SOURCE

1. Indicated airspeed assumes zero instrument error.

2. The following calibrations are not valid in the prestall buffet.

3. The following calibrations are valid for pilot's and copilot's
airspeed indicators when the standard static system is installed.

4. An alternate static source is not approved for copilot's instru-
ments when optional dual static system is installed.

PILOTS FOUL WEATHER WINDOW CLOSED

Gear Up Gear Down Gear Down
Flaps 0° Flaps 15° Flaps 350
KIAS KCAS KIAS KCAS KIAS KCAS
- -— 70 69 70 70
80 80 80 78 a0 a0
90 90 90 &8 90 89
- - -— - 96 * 94 *
100 99 100 98 100 98
110 109 110 107 110 107
120 118 120 117 120 - 117
140 137 130 127 130 126
160 156 140 136 140 135
180 175 150 145 145 14Q
200 195 i60 156 late -—-
220 214 165 160 -—— -—-
234 227 —-—— —-—- -—- -—

PILOTS FOUL WEATHER WINDOW OPENED

——— —m- 70 59 70 57
80 69 80 69 80 67
90 78 90 78 20 76

100 88 100 88 100 86

_—— —== --~ -—= 109 * 94 *

110 97 110 97 110 95

120 107 120 107 120 105

140 125 130 116 130 114

160 145 140 126 140 123

180 163 150 135 158 140

200 182 160 145 === . o==

227 201 176 160 --= -—-

248 227 -—- -— _— _—

*Recommended Minimum A1l Engines Approach Speed With 352 Flaps.
Figure 5-2
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ALTIMETER CORRECTION

NORMAL STATIC SOURCE

NOTE:
1. Add correction to indicated altimeter reading.

2. The Tollowing calibrations are valid for the pilot's
and copilot's altimeters when the standard or
optional dual static system is installed.

Altitude Sea Level 10,000 Feet 20,000 Feet
Gear Up | Down | Down Up | Down [Down Up |Down | Down
Flaps ¢ | 152 ] 35¢ | o® | 152 | 35° | 0% | 159 350
KIAS Feet | Feet |Feet | Feet | Feet |Feet | Feet |Feet | Feet
80 6| 14 7 8 19 9 11| 26 13
93 * 71 15 7 10 21 101 141 29 14
100 g1 19 8 11 26 11 151 35 15
120 101 23 10 14 32 14 19 | 44 19
140 17 | 27 13 23 | 37 19 32| 50 25
160 30| 30 -= 42 41 - 57 | 55 -
180 371 -- -- 51 -= - 69 | -- -
200 a0 | - - 56 -= -- 76 ] -- -—
220 67 | -- - 93 - -- 126 | -- --

*Recommended Minimum A11 Engines Approach Speed With 35% Fiaps

ALTITUDE CORRECTION PROCEDURE

INDICATED ALTITUDE DESIRED ALTITUDE ALTIMETER
TO FLY {MSL) CORRECTION

Figure 5-3
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ALTIMETER CORRECTION

ALTERNATE STATIC SOURCE

NOTE:
1. Add correction to indicated altimeter reading.
2. The following calibrations are valid for pilot's and copilot's
altimeters when the standard static system is installed.
3. An alternate static source is not available for copilot's instru-
ments when the optional dual static system is installed.

PILOTS FOUL WEATHER WINDOW CLOSED

Altitude Sea Level 10,000 Feet 20,000 Feet
Gear Up | Down | Down Up |Down |Down Up |Down |[Down
Flaps 09 | 159) 359 | 0° | 159 | 350 | 0° | 150 | 35°
KIAS Feet | Feet | Feet }Feet |[Feet |Feet |Feet {Feet |Feet
80 o -13| -4 0] -19| -6 gf| -25| -8
96 * -8| -19} ~15 -11 | -23 1 -23 -15 | -32 | -32
100 -8 -231 ~i8 -11 | -32 | -25 -15 ) -44 | -34
120 ~20| -341 -34 -28 | -46 | -46 -38 | -63 | -63
140 -34| -45| -57 -46 | -62 | -79 -63 | -84 |-107
160 -50| -59 | ---- -69 | -81 |---- =95 | -111 |--—--
180 =74 | ——== | ~==e |-102 [-m-- [-=—= J=139 |=mee |-mc-
200 =94 [ --— | --— [~130 [-=-= [~-e-" }-176 |---- [----
220 =114 | === | == 167 |eemm | === 218 | ---- [-rm-

PILOTS FOUL WEATHER WINDOW OPEN -

80 -69| -70| -86 -95 | -97 |-118 |-130 |-132 !-i61
100 -94] -94|-114 |-130 I-130 |-157 |-176 |-176 [-214
109 * -109 ] -114 | ~134 §-157 }-157 |-180 |[-214 |-214 [-246
120 =131 -131{ ~151 |-180 [-180 |-208 |]-246 |-246 |-286
140 =174 1 -168 | -194 J-241 |-231 |-268 [-328 |-315 |-365
160 -208 | -207 | =~~~ |-287 |-287 |---- |-391 |-391 |~----
180 =258 | === f ere= =356 |w--- [--=- |-485 | --un Jo——
200 =304 | ~=—= | ==== | -420 |-=== | ===~ ]-572 [-m== |===-
220 =355 ] ===~ |~ |-400 [--on |- | -668 [-——- |--—-

*Recommended Minimum A11 Engines Approach Speed with 35% Flaps.

ALTITUDE CORRECTION PROCEDURE

INDICATED ALTITUDE |. | DESIRED ALTITUDE | _ | ALTIMETER
TO FLY {MSL) CORRECTION

Figure 5-4
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PRESSURE CONVERSION
INCHES OF MERCURY TO MILLIBARS

1050 —

1040

1030

1020 v

1010

1000

990 »

PRESSURE - MILLIBARS

980

970

960 L

950
28.00 28.50 29.00 29.50 30.00 30.50 31.00

PRESSURE - INCHES OF MERCURY
Figure 5-7
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PERFORMANCE - %=310R
'STALL SPEEDS

CONDITIONS: NOTE:

Throttles - IDLE 1. Maximum altitude lost during
a2 stall is 300 feet.
2. Maximum pitch in power-off
stail is 1009,

ANGLE OF BANK

WEIGHT
Pounds | Configuration 0° 200 40° 60°

Flaps | Gear |JKIAS | KCAS | KIAS | KCAS | kKIAS] KcAS [KIAS |KcAs

5500 | o° Up 79 78 | 82 | 8 | o1 | 90 | 112 } 111
159 | Down | 77 76 1 79 | 78 | 88| 87 [ 109 | 108
35% | Down 72 70 | 74 72 | 82 | @0 101 99

5100 | 0° Up 76 75 L 79 | 78 | 87 | 8 | 108 | 107
15° | Down | 74 73 1 772 [ 76 I'ss | 84 | 105 | 104
35° | pown | 69 67 [ 72 {70 ] 19| 77 97 | 95

3700 | o° Up 73 72 1 76 { 75 | 84| 83 | 103 | 102
15° | Down | 71 70 ] 74 | 73181} s | 100 [ 99
35° ! Down | 67 65 | 69 | 67 | 76 | 74 | 94 | 92

4300 | o° Up 70 69 f 72 | 711 ] 80| 79 99 | o8
15° | Down [ 68 67 1 70 [ 69 | 78} 77 96 | 95
35° | Down 64 62 66 64 73 71 90 | 88

Figure 5-8
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SECTION 5 Coa, 31 OR
PERFORMANCE WG

NORMAL TAKEOFF DISTANCE

CONDITIONS: NOTE :

1. Power - FULL THROTTLE and 2700 RPM Before 1. IF full power is applied without
Brake Release, brakes set, distances apply from

2., Mixtures ~ LEAN for field elevation {See point where full power is applied.
F]gure 5-27}. ’ 2. Decrease distance 7% for each 10

3. Wing Flaps - UP, krots headwind.

4. Cowl Flaps - OPEN. 3. Increase distance 5% for each 2

5. Level, Hard Surface, Dry Runway . knots tailwind.

4. Increase total distance 7.9% for
operation on firm dry sod runway.

TAKEOFF -20% (-4°F) | -10% {14°F) 0°C (32°F) 10% {509F)
70 50-
FOOT |PRESSURE TOTAL TOTAL TOTAL TOTAL

WEIGHT- (OBSTACLEALTITUDE- | GROUND | DISTANCE | GROUND } DISTANCE| GROUND | DISTANCE] GROUND | DISTANCE
POUNDS | SPEED- FEET ROLL -{TO CLEAR|ROLL -|TO CLEARJROLL -|TO CLEAR|ROLL -|T0 CLEAR
KIAS FEET | 50 FEET} FEET | 50 FEET} FEET | 50 FEET| FEET | 50 FEET

55600 g2 Sea Level| 1330 1650 1440 1760 1550 1890 1660 2020
1000 1470 1810 1580 1940 1700 2080 1830 2240
2000 1610 1890 1740 2140 1880 2300 2020 2470
3000 1780 2200 1920 2360 2070 2540 2300 2800
4000 1970 2430 2130 2620 2370 | 2900 2550 3120
5000 2180 2700 2430 2980 2620 3220 2820 3470
6000 2430 3080 2690 3320 2900 3590 3130 3880
7000 2770 3440 2990 3730 3240 4040 3500 4380
8000 3090 3880 3350 4220 3620 4590 3920 5000
5000 3470 4420 3760 4830 4080 5290 4420 5800

10,000 3880 5050 4220 5550 4580 6130 4280 6810

5100 88 Sea Level| 111C 1380 1200 1480 1280 1580 1380 1680
1000 1220 1510 1320 1620 1420 1740 1520 1860
2000 1340 1660 1450 1780 1560 1910 1680 2040
3000 1430 1820 1600 1960 1720 2100 | 1850 2250
4000 1630 2010 1760 2160 1906¢ 2330 2050 2500
5000 1800 2220 1940 2390 2100 2570 2330 2840
6000 1990 2460 2150 2650 2400 2930 2580 3160
7000 2210 2730 2470 3030 2660 3270 2870 3530
8060 2540 3140 2750 3400 2970 3680 32i0 3980
2000 2840 3540 3080 3840 3330 4170 3610 4530

10,000 3170 3990 3440 4340 3730 4730 4G40 5160

4700 85 Sea Level| 920 1140 990 1220 1060 1300 1140 1390
1000 1010 1250 1080 1340 1170 1430 1250 1530
2000 1100 1360 1190 1460 1280 1570 1370 1670
3000 1210 1500 1310 i600 1410 1720 1510 1840
4000 1340 1650 1440 1770 1550 1500 1670 2030
5000 1470 1810 1580 1340 1710 2090 1840 2240
6000 1620 2000 1750 2160 1890 2310 2030 2480
joo¢ 1800 2210 1940 2380 2090 2560 2260 2760
8000 1930 2460 2160 2650 2330 2860 2600 3170
9000 2230 2750 2490 3060 2690 3300 2900 3560

10,000 2560 3160 2770 3420 3000 3700 3240 4010

4300 Bl Sea Level] 750 230 800 | 1000 260 1660 920 1130
1000 820 1020 880 1020 940 1160 1010 1240
2000 890 1110 960 1180 1030 1270 1110 1360
3000 980 1210 1050 1360 1130 1390 1220 1490
4000 1080 1330 1160 1430 1250 1530 1340 1630
5000 1180 1460 127¢ 1560 1370 1680 1470 1780
6000 1300 1600 1400 1720 1510 1840 1620 1980
7000 1440 1770 1550 1900 1670 2040 1800 2150
8000 1590 1960 1720 2100 1850 2260 2000 2430
9000 1770 2180 | 1910 2340 2060 2530 2230 2720

10,000 1960 2420 2120 2610 2290 2810 2560 3120

Figure 5-10 {Sheet 1 of 2}
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MODEL 31 U R

CONDITIONS

SECIRN'D
PERFORMANCE

NORMAL TAKEOFF DISTANCE

NOTE:

. Power - FULL THROTTLE and 2700 RPM Before
Brake Relgase.
2. Mixtures - LEAN for field elevation (See
Figure 5-27).

(S oY)

. Wing Flaps -~ UP.
. Cowl Flaps - OPEN.
. Level, Hard Surface, Dry Runway.

1. If full power is applied without

brakes set, distances app1y from
point where full power is applied.

2. Decrease distance 7% for each 10

knots headwind.

3. Increase distance 5% for each 2

knots tailwind.

4. Increase total distance 7.9% for

operation on firm dry sod runway.

TAKEQFF 20%C (68°F) 309 (86°F) | 40°C (104%F)
T0 50-

FOOT |PRESSURE TOTAL TOTAL TOTAL
WEIGHT- |0BSTACLE | ALT ITUDE- | 6ROUND | DISTANCE | GROUND | DISTANCE | GROUND| DISTANCE
pounDs | sPeep- | FEET  |ROLL -{TO CLEARJROLL -|TO CLEAR|ROLL -|TO CLEAR
KIAS FEET | 50 FEET| FEET | 50 FEET| FEET | 50 FEET

5500 92 |Sea Level| 1780 | 2170 | 1910 | 2320 | 2050 | 2480

1000 | 1970 | zdoc | 21a0 | 2570 | 2330 | 2820

2000 | 2240 | 271c | 2400 | 2910 | 2570 | 3120

3000 § 2470 { 3010 | 2es0 | 3230 Y 2850 § 3470

4000 | 2740 | 3360 { 2950 | 3610 | 3170 3890

5000 3040 3740 3270 4040 3520 4360

gooo | 3380 | 4zo0 | 3650 | 4850 | 3930 [ 4940

7000 | 3780 | 4760 | 4080 | 5180 | 4410 [ 5650

so00 | 4240 | 5470 | 4500 | 5990 | 4970 [ 6600

9000 | a790 | 6400 | 5200 | 7110 | 5640 § 7980

10,000 | 5410 | 7646 | see0 | 8720 | 6390 [10,270

5100 83 |[Sea Levell 1480 | 1s00 § 1590 [ 1930 | 1760 | 2060

1000 | 1640 | 1960 | 1750 1 2130 | 1880 | 2270

2000 | 1800 | 210 [ 1930 | 2340 § 2070 | 2510

3000 | 1990 | 2420 | 2130 | 2560 | 2360 | 2850

3000 § zz70 | 2750 | 2440 | 2950 | 2620 | 3170

5000 | 2510 | 3050 % 2700 | 3280 | 2900 [ 3530

6000 | z780 | 3200 | 2990 | 3660 | 3220 | 3950

7o00 | 3100 | 3810 | 3330 | 4120 | 3600 | 4450

8000 | 3470 | 4310 | 3740 | 4670 | 4040 | 5080

9000 | 3900 | 4930 | 4220 | 5370 | 4560 | 5880

10,000 | 4380 | 5650 | 4750 | 6210 | 5140 | 6870

4700 a5 |Sea Level] 1220 | 490 | 1310 | 1590 | 1400 | 1690

1000 | 1340 | 1630 | 1440 | 1740 | 1540 | 186D

2000 ] 1470 | 1790 | 1580 | 1910 | 1690 | 2040

3000 | 1620 | 1970 { 1740 | 2110 | 1870 | 2260

2000 | 1790 | 2180 | 1920 | 2330 | 2070 | 2500

5000 | 1980 | 2400 | 2130 | 2580 | 2350 | 2840

6000 | 2130 | 2670 | 2430 | 2040 | 2610 | 3150

7000 | 2510 | 3050 | 2700 | 3280 | 2900 [ 3530

go00 | 2800 | 3410 | 3010 | 3880 | 3240 | 3970

apoo | 3130 | 3ss0 | 3380 [ 4170 | 3650 | 4510

10,000 | 3500 | 4350 | 3780 | 4720 | 40s0 | 5130

4300 81 |Sea Level] 990 | 1210 | 1060 | 1290 | 1130 | 1370

1000 | 1080 | 1320 | 1160 | 3410 | 1240 | 1500

2000 | 1190 | 1450 | 1270 | 1540 | 1360 | 1650

300 | 1300 | 150 | 1800 | 1700 | 1500 [ 1810

a000 |- 18490 | 1750 | 1540 | 1870 | 1650 [ 2000

5000 | 15e0 | 1920 | 1700 | 2080 | 1820 [ 2200

goo0 | 1750 | 2120 | 1880 | 2270 | 2010 | 2430

7000 | 1930 ] 2350 | 2080 | 2520 | 2300 [ 2770

8000 | 2150 { 2620 | 2390 | 2aso | 2560 | 3100

ooo0 | 2480 | 3010 | 2670 | 3240 | 2870 | 3480

10,000 | 2760 | 3360 | 2970 | 362¢ | 3200 | 3910

1 November 1975

Figure 5-10 (Sheet

2 of 2)
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SECTION & 31 OR
PERFORMANCE Mwﬂ

MAXIMUM PERFORMANCE TAKEOFF DISTANCE

CONDITIONS: NOTE :

1. Power = FULL THROTTLE and 2700 RPM Before 1. If full power is applied without
Brake Release. brakes set, distances apply from

2. Mixtures - LEAN for field elevation (See point wherae full power i3 applied.
Figure 5-27). 2. Decrease distance 3% for each 4

3. Wing Flaps - DOWN 159. knots headwind.

4, Cowl Flaps - OPEN. 3. Increase distance 5% for each 2

5. Level, Hard Surface, Dry Runway. knots tailwind.

4. Increase total distance 7.9% for
operation on firm dry sod runway.

TAKEOFF -209c (-49F} | -10% (14°F) 09 (329F) 109C (50%F}
T0 50-
FOOT  |PRESSURE TOTAL TOTAL TOTAL TOTAL

WEIGHT- |OBSTACLE|ALT {TUDE-] GROUND |DISTANCE|GROUND|DISTANCE | GROUND]| DISTANCE | GROUND | DISTANCE
POUNDS | SPEED- FEET ROLL -|70 GLEARJROLL -|70 CLEAR|ROLL -[TO CLEAR|ROLL -[TO CLEAR
KIAS REET | 5C FEET| FEET | 50 FEET| FEET | 50 FEET| FEET | 50 FEET

5500 82 Sez Levell 1040 1340 1120 1440 1200 1540 1290 1650
1000 1140 1480 1230 1580 1320 1700 1420 1820
2000 1250 1620 1350 1740 1460 1870 1570 2000
3000 1380 1780 1490 1920 1610 2060 1730 2210
4000 1520 1970 1650 2130 1780 2290 1910 2460
50600 1680 2180 1820 2350 1960 2540 2120 2740
6000 1860 2420 2016 2620 2170 2830 2350 3060
7000 2070 2710 2240 2940 2420 3180 2620 3460
8000 2300 30€0 2500 3320 - | 2700 3620 2930 3940
5000 2580 3480 2800 3800 3040 4160 3410 4690

10,000 2880 3970 3140 4370 | 3530 4550 3830 5490

5100 78 Sea Level] 870 1130 940 1210 1010 1250 1080 1380
1000 960 1240 1030 1320 1110 1420 1150 1520
2000 1050 1350 1130 1450 1210 1550 1310 1660
30G0 1150 1490 1240 1590 1340 1710 1440 1830
4000 1270 1640 1370 1760 1480 1890 1590 2030
5000 1400 1800 1510 1840 1630 2080 1750 2240
6000 1540 1990 1670 2150 1800 2310 1840 2490
70600 1710 2210 1850 2390 2000 2580 2160 2790
8000 1900 2480 2060 2680 2220 2900 2400 3140
9000 2120 2790 2300 3030 2490 3280 2700 3570

10,000 2360 3140 2570 3420 2780 3730 3020 4070

4700 75 Sea Level] 720 940 770 1000 830 1070 890 1140
1000 790 1030 850 1100 910 1170 980 1250
2000 860 1120 -930 1200 1000 1280 1070 1370
300G . 950 1230 1020 1310 1100 1410 1180 1500
400G 1040 1350 1120 1440 1210 1550 1300 1660
5000 1140 1480 1230 1590 1330 1700 1430 1820
6000 1260 1630 1360 1750 1470 1880 1580 2020
7000 1380 1800 1510 1930 1620 2080 1750 2240
8000 1550 2000 1670 2150 1810 2320 1950 2500
2000 1720 2230 1860 2410 2010 2600 2180 2820

10,000 1810 2490 2070 2700 2240 2920 2430 3170

Figure 5-11 {Sheet 1 of 2)

1 November 1975
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% 310R

MAXIMUM PERFORMANCE TAKEOFF DISTANCE

CONDITIONS:

Power - FULL THROTTLE and 2700 RPM Before
Brake Release.
2, Mixtures - LEAN for field elevation (See
Figure 5-27).

N o

. Wing Flaps - DOWN 159,
. GCowl Flaps - OPEN.
. Level, Hard Surface, Dry Runway.

SECTION 5
PERFORMANCE

NOTE:

1. if full power is applied without
brakes set, distances apply from
peint where full power is applied.

2. Decrease distance 7% for each 10

knots headwind.

3. Increase distance 5% for each 2

knots tailwind.

4. Increase total distance 7.9% for

operation on firm dry sod runway.

TAKEOFF 209¢ (68°F) 30% (86°F) | 40% (104%F)
T0 50-
FOOT  |PRESSURE TOTAL TOTAL TOTAL
WEIGHT- | OBSTACLE |ALTITUDE- | GROUND|DISTANCE]GROUNG | DISTANCE | GROUND | DISTANCE
POUNDS | SPEED- | FEET  |ROLL -|T0O CLEARJROLL -|TO CLEARJROLL -|TO CLEAR
KIAS FEET | 50 FEET{ FEET | 50 FEET| FEET | 50 FEET
5500 87 |Sea Level| 1390 | 1760 | 1490 | 1890 | 1590 | 2020
1000 | 1530 | 1950 | 1640 | =080 | 1760 | 2230
2000 | 1880 | 2150 | 1810 | 2300 | 1940 | 2470
3000 | 1860 | 2380 | 2000 | 2550 | 2150 | 2750
acoo | 7os0 | 2650 | 2220 | 2850 | 2380 | 3070
5000 | 2280 | 2050 | 2460 | 2190 | 2640 [ 3450
5000 | 2530 | 3310 | 2730 | 2590 | 2950 | 3900
7000 | 2830 | 3750 | 3160 | 4190 | 3410 | 4570
gooo | 3280 | 4420 | 3540 | 4840 | 3830 | 5330
gpoo | 3690 | 5170 | 4006 | 5730 { 4330 | 6420
10,000 | 4150 | 6120 | 4500 | 6980 | 4880 [ 8130
5100 78 |Sea Level} 1180 | 1470 | 1240 [ 1570 | 1330 | 1680
- 1006 | 1280 | 1620 | 1370 | 1730 | 1470 | 1850
2000 | 1400 | 1780 | 1500 | 1910 | 31610 | 2040
3000 | 1550 § 1960 | 1660 | 2100 | 1780 | 2260
2000 | 1710 | 2180 { 1840 | 2340 | 1970 | 2510
so00 | 1890 | 2410 | 2030 | 2590 | 2180 |- 2790
6000 | 2090 | 2690 | 2250 | 2890 | 2420 [ 3120
7000 | 2330 | 3010 | 2510 | 3250 | 2700 | 3520
so00 | ze00 | 3400 | 2so0 | 369G | 3030 7 4010
9000 | 2020 | 3ss0 [ 3270 | 43s0 | 3530 | 4760
10,000 | 3390 | 4580 | 3660 | - 5030 | 3960 [ 5560
4700 75  |sea tevet]l o9e0 | izz0 | w26 | 1300 | 1080 [ 1380
1000 | 1050 f 1340 | 1120 | 1430 | 1200 | 1520
2000 | 1150 | 1460 | 1230 | 1560 Y 1320 | 1670
000 | 1270 | 1610 | 1360 | 1720 | 1460 | 1840
a0 | 140¢ ] 1770° | 1500 | 1900 | 1610 [ 2030
5000 | 1540 | 1960 | 1650 | 2100 | 1780 | 2250
6000 | 1700 | 2170 | 1830 | 2330 | 1970 | 2500
7000 | 1890 | 2410 | 2030 | 2590 | 2130 | 2790
soo0 | 2100 | 2700 | 2260 | zot0 | 2440 | 3140
gnoc | 2350 | 340 | 2540 | 3290 | 2730 | 3570
10,000 | 2620 | 3430 { 2830 | 3730 | 3060 | 4060

i November 1975
Revision 1 - 1 Mar 1976

Figure 5-11 {Sheet 2 of 2}
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SECTION 5
PERFORMANCE

C

ONDITIONS:
1.

ACCELERATE STOP DISTANCE

Power ~ FULL THROTTLE and 2700 RPM Before
Brake Releasa.

NCTE:
1. If full power is applied
without brakes set, dis-

= 310R

2. Mixturas - LEAN for field elevation (See tances apply from point
Figure 5-27). whera full power s applied.
3. Wing Flaps - UP, 2. Decrease distance 3% for
4. Cowl Flaps - QPEN. each 4 knots headwind,
5. Level, Hard Surface, Dry Runway. 3. Increase distance 5% for
6. Engine Failure at Engine Failure Speed, each 2 knots tailwind.
7. ldle Power and Heavy Braking After Engine
Faijure.
ENGINE TOTAL DISTANCE - FEET
FAILURE | PRESSURE
WEIGHT - | SPEED - | ALTITUDE - |-20°% | -10% } 0% |+109% { +20% | +30% | +40%¢
POUNDS | KIAS FEET -49F | +149F | 32°F | +50°F | +68°F | +86%F [ +104°F
5500 92 Sea Level 13020 |3190 | 3370|3550 [ 3740 [ 3930 4120
1000 3220 | 3400 | 3590 | 3790 | 3990 4210 4450
2000 3430 | 3630 | 3830 4050 [ 4340 | 4570 4820
3000 3660 | 3880 | 4100 f4400 | 4650 F 4910 5180
4000 3920 | 4160 | 4480 | 4730 | 5000 | 5290 5590
5000 4200 | 4530 | 4810 | 5090 | 53%0 | 5700 6030
6000 4550 | 4880 | 5180 ] 5490 | 5820 |6170 6530
7000 4950 | 5270 | 5600 | 5940 | 6310 ] 6700 7110
8000 5360 | 5710 | 6070 | 6460 | 6870 | 7310 7780
900¢ 5830 )6210 | 6630 | 7060 | 7530 | 8020 8560
10,000 6330 [ 6770 | 7230 | 7720 | 8250 | 8810 9420
5100 88 Sea Level | 2540 | 2680 | 2830|2980 | 3140 | 3300 3470
1000 2710 | 2860 | 3020 [ 3180 | 3350 | 3530 3710
2000 2880 | 3050 | 3220|3390 | 3580 {3770 3970
3000 3070 | 3250 | 3440|3630 | 3830 | 4040 4330
4000 3290- | 3480 § 3680 33900 | 4190 | 4420 4660
5000 3520 {1 3730 | 3950 | 4250 | 4500 [4750 5020
6000 3770 | 4010 | 4320 | 4580 | 4850 | 5130 5430
7000 4060 4390 | 4660 | 4950 | 5240 | 5560 5890
8000 4470 | 4750 | 5050 | 5360 | 5690 {6050 6420
9000 4840 [ 5160 | 5490 | 5840 | 6220 | 6610 7030
10,000 5250 ) 5600 | 5070 | 6370 | 6790 | 7230 7710
4700 85 Sea Level 2110 | 2230 | 2350 | 2470 | 2600 | 2740 2870
1000 2250 | 2370 | 2500 {2640 | 2770 ] 2920 3070
2000 2390 | 2520 | 2660 | 2810 | 2960 | 3120 3280
3000 2540 | 2690 | 2840 | 3000 | 3160 | 3340 3510
4000 2720 ) 2880 ] 3040 | 3210 | 3390 | 3580 3780
5000 2900 | 3080 | 3260 | 3440 | 3640 | 3840 4130
6000 3110 ] 3300 § 3500 | 3700 | 3910 {4210 4450
7000 3340 | 3550 [ 3760 | 3990 [ 4300 | 4550 4820
8000 3600 | 3830 | 4070 | 4390 | 4660 | 4940 5230
9000 3900 | 4230 | 4490 | 4770 ] 5070 | 5380 5710
10,000 4300 ] 4580 { 4870 }5180 | 5510 | 5860 6240
430G 81 Sea Level | 1730 | 1820 | 1920 | 202¢ | 2120 | 2230 2340
1000 1830 1940 | 2040 | 2150 | 2260 [ 2380 2500
2000 1950 | 2060 | 2170 | 2290 | 2410 [ 2530 2660
3000 2070 | 2190 | 2310 | 2440 | 2570 | 2710 2850
4000 2210 { 2340 ] 2470 | 2610 | 2750 | 2900 3060
5000 2360 | 2500 | 2640 | 2790 | 2950 | 3110 3280
6000 2520 | 2680 | 2830 | 2690 | 3160 | 3340 3530
7000 2710 | 2870 | 3040 | 3220 | 3410 | 3800 3880
8000 2910 1 3090 | 3280 | 3470 | 3680 ] 3970 4200
9000 3140 | 3340 | 3550 | 3760 | 4070 | 4310 4570
© 10,000 3390 | 3610 | 3830 [4150 | 4410 | 4680 4970
Figure 5-12
5-26 1 November 1975



W JIUR

CONDITIONS:
1

Brake

Release.

PERFORMANCE

ACCELERATE GO DISTANCE

. Power - FULL THROTTLE and 2700 RPM Before

2. Mixtures - Lean for field elevation {See
Figure 5-27).

NOTE:

1. If full power is applied
without brakes set, distances
apply from point where full
power is applied.

3. Wing Flaps - UP. 2. Decrease distance 6% for each
4. Cowl Flaps - OPEN. 10 knots headwind.
5, Level Hard Surface Dry Funway. 3. Increase distance 2% for each
6. Engine Failure At Engine Failure Speed. knot of taitwind.
7. Propeller Feathered and Landing Gear Retracted 4, Distance in buxes represent
During Climb. rates of climb less than 50
8. Maintain Engine Failure Speed Until Ciear of ft/min,
Dbstacie.
ENGINE - TOTAL DISTANCE TO CLEAR 50-FOOT OBSTACLE
FAILURE - | PRESSURE
WEIeT - | speED - | ALTITUDE - | -20% | -10% | 0% | +10% +209¢ | +30% | +a0%
POUNDS | KIAS FEET —4%F | 1297 | 220F Y +509F | +689F | +86OF | +1040F
5500 92 Sea Level 2600 2850 3120 3450 3840 4320 4950
1000 3010 3330 3700 4160 4760 5560 6810
2000 3530 3970 4520 5250 6370 8080 | 11,540
3000 4310 4990 5950 iﬂ 10,350
4000 5650 7020 9550 J[15,790]
5000 8470 NIL3,0100) -—==-- ————
6000 f----—- Jum=—— - | o
7000
8000 | === fommmme | | e
9300 | mmmmmm [ oo | | e | e | |
10,000 | wmmmmn | memmem [ mmmmmm fmmmmm fommemm f e
5100 88 Sea Level 2030 2780 3030
1000 2280 3220 3540
2000 2580 3770 4230
3000 2960 4500 5330
4000 3490 6130 H 76%0
5000 4200 280 -14,6 0)
6000 5350 ————-]- -
7000 7800 - -
8000 | —--=== k- | e o
go00 | ----==-
10,000 | -————~
4700 85 Sea Level 1600 1980 2130 2290 2460
1000 1780 2210 2390 2580 2800
2000 1980 2490 2700 2930 3200
3000 2210 2830 3090 3390 3740
4000 2510 3280 3620 4030 4540
5000 2860 3850 4320 4930 5820
6000 3320 4700 5450 6610 8370
7000 3960 5260 6190 7820 § 10,780 | —=----
8000 4990 7350 | 10,020 N6 800} ---—— | -——---
9000 7040 15,370|f -==—— | ===} - — "
10,000 13,110]] —--===- | ===~ mwmmr | e ——mmem
4300 81 Sea Level 1270 1360 1450 1550 1650 1760 1890
1000 1400 1500 1600 1710 183C 1960 2100
2000 1540 1650 1760 1890 2030 2180 2340
3000 1700 1820 1960 2110 2270 2440 2640
4000 1850 2040 2190 2370 2560 2770 3020
5000 2100 2270 2460 2670 2900 3170 3470
- 6000 2360 2570 2790 3050 3340 3690 4100
7000 2690 2940 3220 3550 3950 4430 5110
2000 3110 3430 3810 4280 4860 5720 6850
9000 3690 4150 4710 5460 6610 8330 11,760
10,000 4490 5190 6160 7730 | 10,510 | ------ g -
Figure 5-13
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CONDITIONS:

1. 2500 RPM and 24.5 Inches Hg.*

DECINN D
PERFORMANCE

RATE-OF-CLIMB - CRUISE CLIMB

2. Landing Gear - UP
3. Wing Flaps - UP.

*Above 5200 feet, use full throttle.

4. Cowl Flaps - AS REQUIRED.
5. Ajrspeed - 120 KIAS.

6. Mixtures - Recommended Fuel Flow.

RATE-OF-CLIMB - FT/MIN
WEIGHT-| PRESSURE OUTSIDE AIR TEMPERATURE
POUNDS | ALTITUBE-
FEET —20%| -109%c] o%c | 10% | =0% | 30% | 40%
(-49) | {14%F) | (320F ) f(50°F) | {68OF) | (86°F} | (1049F)

5500 | Sea Level| 1101 ] 1034 | 969 | 906 844 784 726
1000 1131 | 1062 | 995 | @30 867 805 744

2000 . | 1160 | 1089 | 1020 | 953 288 824 762
3000 1189 | 1115 | 1044 | 976 900 843 779
4000 1216 | 11431 | 1088 | 997 929 861 796
5000 1239 | 1162 | 1087 | 1015 944 876 805
6000 1167 | 1083 | w021 | @51 883 817 752
7000 1063 | 993 | 925 | ss5¢ 795 732 670
80600 964 | 899 | 838 | 773 712 652 594
9000 g6 | s04 | 744 | 686 629 573 518
10,000 770 | 712 | 656 | 601 548 495 443
11,000 674 { 621 | 569 | 518 458 418 370
12,000 577 | 528 | 480 | 432 386 340 295
13,000 457 | 442 | 397 | 354 310 268 226
14,000 394 | 383 | 312 | 272 232 193 154
15,000 305 | 267 | 230 | 194 157 121 85
16,000 215 | 182 } 148 | 115 82 49 16
5100 | Sea Levet | 1264 | 1i89 § 1116 | 1046 | 977 810 844
1000 1297 | 1220 | 1145 | toy2 | 1002 933 865

2000 1329 | 1250 | 1173 | 2088 | 1025 954 885
3000 1362 | 1280 | 1201 | 1124 | 1049 976 905
4000 1391 | 1307 | 1226 | 1147 | 1070 996 923
5000 1415 | 1333 | 1250 | 1169 | 1000 |} 1014 930
6000 1337 | 1254 | 1174 | 1096 | 1020 946 874

7000 1229 | 1150 | 1074 | 1000 979 858 790

8000 1121 | 1047 | 975 | 905 837 771 706
9000 w15 | 946 | 878 | 812 748 686 624
10,000 910 { 545 | 782 | 720 660 601 543
11,000 808 | 747 | 688 | 630 574 519 464
12,000 706 | 650 f 595 | 541 489 437 386
13,000 607 | 555 | 504 | 455 406 357 310
14,000 509 | 461 | 414 | 368 323 278 234
15,000 a12 | 369 | 326 | 288 242 200 15%
16,000 316 | 277 | 238 ] 19 161 123 85
4700 | Sea Level] 1449 | 1364 | 1283 | 1204 | 1127 | 1052 979
1000 1486 | 1398 | 1314 | 1233 | 1154 | 1077 | 1002

2000 1520 | 1431 | 1384 | 1261 | 1179 | 1100 | 1023

3000 1556 | 1464 | 1375 | 1289 | 1206 | 1124 | 1045

4000 1587 | 1492 | 1401 | 1313 | 1228 | 1145 | 1064

5000 1622 | 1525 | 1432 | 1321 | 1253 | 1168 ] 1085

6000 1537 | 1442 | 1353 | 1266 | 3181 | 1092 | 1018

7000 1425 | 1336 | 1250 | 1167 | 1086 | 1008 931

8000 1315 | 1231 | 1149 | 1070 954 919 846

2000 1208 | 1128 | 1051 | 977 904 833 763
10,000 1097 | 1023 | 950 | B8O 811 744 678
11.000 9931 923 | 855 | 789 724 660 538
12,000 891 | 825 | 761 ) 699 638 578 515
13,000 791 | 730 s70 | 6l 554 498 443
14,000 691 | 634 | 578 | 524 470 418 366
15,000 594 | 541 | 490 | 439 380 340 262
16,000 496 | 448 | 400 | 353 307 262 217

1 Novemher 1975
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RATE-OF-CLIMB - SINGLE ENGINE
CONDITIONS:

1. 27G0 RPM and Full Throttle.

2. Mixture - CHECK Full Power
Fuel Flow (See
Figure 5-27).

3. Landing Gear - UP,
4. Wing Flaps = UP.
5. Inoperative Propeller -
FEATHERED.
6. Wings Banked 5% Toward
Operative Engine,
7. Cowl Flaps - CLOSED on
Inoperative
Engine.
WEIGHT CLIMB SPEED - KIAS
Pounds | Sea Level | 2500 Feet | 5000 Feet | 7500 Feet 10,000 Feet
5500 106 103 100 97 94
5100 102 99 96 93 90
4700 98 95 92 89 86
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SINGLE-ENGINE SERVICE CEILING

CONDITIONS:
1. Single-Engine C1imb Configuration.

NOTE:

1. Single-engine service ceiling is the maximum
altitude where the airplane has the capability
of ¢limbing 5C feet per minute with one engine
inoperative and feathered.

2. Increase indicated service ceiling 100 feet
for each 0.10 inches Hg. altimeter setting

- greater than 29.92.

3. Decrease indicated service ceiling 100 feet
for each 0,10 inches Hg. altimeter setting
less than 29.92.

4. This chart provides performance information
to aid in route selection when operating
under FAR 135.145 and 91.119 requirements.

12 .

{Qb

nd 8s

10 ™

e —

SERVICE CEILING PRESSURE ALTITUDE - 19C0 FEET

SL

% 40 30 -20 -0 0 10 20 30 40 S0
i ] 1 1 1 | i 1 1 |

o T T J T T T
F -40 -20 0 20 40 60 80 100 120

OUTSIDE AIR TEMPERATURE
Figure 5-18
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NOTE:

SECIION b
PERFORMANCE

CRUISE PERFORMANCE

1. At 2500 feet, increase speed by 2
KTAS for each 400 pounds below
5500 pounds.

2. At 5000 feet, increase speed by 2

WITH RECOMMENDED LEAN MIXTURE

3. Dperations at peak EGT may be
utilized with power settings
within the boxes if the airplane
is equipped with the optional

KTAS for each 400 pounds below EGT system.
5600 pounds.
-100¢ 10°C (STD TEMP) 30%
(149F) (50°F) (869F)
ALTITUDED RM [wP | PERCENT | KTAS | TOTAL | PERCENT | KTAS { TOTAL | PERCENT | KTAS | TOTAL
BHP L8/HR}  BHP LB/HR | BHP LB/HR
o500 | 2500 | 245 76.5 | 181 | 151 | 73.8 | 182 | 185 | 71.1 | 184 | 179
FEET | 2500 |23.0| 69.9 | 175 | 176 | 67.4 | 176 | 170 | 65.¢ 177 | 164
5500 | 22.01 a5.8 | 171 | 166 | 63.5 | 172 | 161 | 61.1 172 | 156
o500 | 21.0] 61.5 |66 | 156 | 59.3 [ 167 | 152 | 57.2 | 167 | 147
oa00 | 245 73.3 | 178 | 188 | 707 | 179 ) 178 | €8.1 |1g0 [ 171
2400 | 23.0] 67.1 | 172 | w9 | e64.&8 1173 | 164 | 62.4 |174 | 158
2400 | 22.0| 63.1 | 168 | 160 | 60.9 | 169 | 166 | 58.7 [160 [ 150
2400 | 71.0) s9.z | 163 | 151 | s57.1 | 184 | 147 |[55.0 [ 1e4 | 142
o300 |24.5) s8.3 Y173 | 172 | 65.9 |174 | 166 {[6€3.5 | 175 | 161
2300 | 23.0 | T62.7 [ 167 | 159]|[%0.5 | 168 | 154 [|i56.3 | 169 | 149
5300 [22.0 | |59.1 | 183 | 151)||57.0 | 164 | 146 |||54.9 | 164 [ 142
2300 | 21.0]155.3 | 158 | 143|]|53.4 | 159 | 138])i51.4 |159 | 133
o200 | 2450 |63.9 [169 | 182|]|61.7 |70 | 157 ff|59.4 | 170 | 152
2200 | z3.00 |58.7 | 163 | 150f|156.7 | 163 | ‘146 |}j54.6 163 | 141
o200 | 22,0 155.4 | 158 | 143|]|53.4 [ 159 | 138|]{51.5 | 159 [ 134
2000 | 21,0 [51.9 | 154 | 13s5|f}s50.1 | is4 | 130(]{48.2 153 | 126
5200 |20.0] {48.4 | 149 | 126|]| }46.7 | 148 | 122 ||| 4s.0 | 147 | 118
200 | 2a.51 [58.7 | 163 | iso|]|s6.7 | 163 | 146 |][54.6 | 163 | 141
2100 | 3.0 {53.8 | 156 | 129l |51.9 | 157 | 136f]|50.0 | 156 | 130G
2100 | 22.0] |50.6 | 152 | 131|||4e.8 | 152 | 127|})47.0 [ 151 | 123
2100 121.0| [47.2 | 1a6 | 123[)[45.5 | 146 | 119|]{43.9 144 | 115
o100 | 20.0 | |45.0 | 141 | 116])|42.4 | 140 | 112|]||40.9 | 138 | 108
2100 [ 19.00 [20.8 | 138 | 108[|{se.4_1 133 | lo5[f137.5 11330 | 101
-15%¢C 50C (STD TEMP) 25%¢
(5°F} {41°F) (779F)
5000 | 2500 | 24.5| so.7 | 188 | 201 ] 77.8 190 | 194 | 75.0 |12 | 138
FEET | 2500 1 23.0| 73.5 182 | 1es | 70.9 [ 184 | 178 | 68.4 |18 | 172
oco0 | z2.0) 60.1 | 178 | 174 | 66.7 | 179 | 168 | €4.2 | 180 | 162
o500 | 2100 64,5 | 173 | 183 | 62.3 | 174 | 158 | 60.0 | 174 | 153
2400 | 2a.5] 76.0 |185 | 192 | 74.2 | 187 | 186 | 71.5 |188 ] 180
24001 23.00 70.4 |79 | 177 | 67.9 | 181 | 171 | €5.4 | 181 | 165
2a00 | zz.0) 66.1 {175 | 167 | 3.8 [ 176 | 181 | 61.5 | 176 | 156
2a00 [21.0] 62,0 |170 | 157 | s9.8 | 171 | 183 | 57.7 |17t | 148
2300 | 24.5) 71.4 |ie0 | 179 | eB.0 |82 | 173 | 66.4 1182 L 167
2300 | 23.0] 65.5 {174 | 1e% |[63-2 [ 175 | 160 ]|[e0.9 [ 176 | 155
5300 | 220l [61.0 (170 | 1571 | 58.7 7 171 | 152|f|57.5 171 | 147
2300 | z1.00]57.8 | 165 | 148|||55.8 | 1es | 144|{[53.7 | 165 | 139
o0 | 24.5| 66,5 | 175 | 168 | {64.2 | 176 | le2|||61.8 | 177 | 157
o500 | 23.0 | (612 1166 | 156} |50.0 | 170 | 1510||56.9 | 170 | 146
2000 | 22,00 |57.8 165 | 148|]||55.8 | 165 | 144 |]|53.7 | 165 | i35
200 | 21.00|54.3 | 160 | 140|)|s2.4 | 160 | 136|][50.5 | 160 | 131
2000 | zo.00[50.7 | 155 | 132|||48.0 | 184 | 127]|]j47.2 | 153 | 123
2100 | 24.50161.0 | 169 | 155|}|s8.8 | 170 | 150(]|56.7 | 170 | 146
5100 | 23.0k | 56.2 | 163 | 145|]]54.2 | 163 | 140f]|52.2 | 163 j 135
o100 [22.00|53.0 | 158 | 137|l|51.1 | 1s8 | 133|}[49.2 [ 157 | 128
2100 1 2100 | 39.7 | 153 | 120|||47.9 | 153 | i2s|Qj46.2 | 151 | 121
2100 | zo.0l | 46.4 | 147 | 121i]|fas.8 | 136 | 1i7|[]|43.1 145 | 114
o100 | 19.00143.1 |1e1 | u1s|fj|#.6 | 139 | 110|}jd0.0 | 136 | 106
2100 | 18,00 3.0 132 | oe|{|38.5 1331 I 102})[37.1 1126 99
Figure 5-21 {Sheet 1 of 3)
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SECTION 5

PERFORMANCE

NOTE :

MIJDI:'L 31 UR

CRUISE PERFORMANCE
WITH RECOMMENDED LEAN MIXTURE

1. At 7500 Feet, increase speed by 3. Operations at peak EGT may be
3 KTAS for each 400 pounds below utilized with power settings
5500 pounds. within the boxes if the airplane

2. At 10,000 Feet, Tncrease speed by is equipped with the optional
4 KIAS for each 400 pounds below EGT system.

5500 pounds.
-20%¢C 0°C (STD TEMP) 200¢
{-4CF) (329F) {68°F)
ALTITUDE | RPM | HP PERCENT | KTAS | TOTAL | PERCENT | KTAS | TOTAL { PERCENT| KkTAS | TOTAL
: BHP LB/HR BHP LB/HR BHP LB/HR
7500 2500] 23.2| 77.9 120 194 75.2 192 188 2.4 194 182
FEET 2500) 22.0| 72.2 185 181 69.7 187 175 67,1 187 169
2500) 21.04 7.3 180 170 64.9 181 164 62.6 181 159
2500] 20.0| 63.0 175 160 60.8 176 155 58.5 176 150
2400| 23.0| 73.4 186 184 70.8 188 178 68.2 185 172
2400) 22.0] 68.9 182 173 66.5 183 168 64.0 183 162
2400| 21.0| 64.7 177 163 62.4 178 158 60.1 178 153
2400| 20.0] &0.6 172 154 58.4 172 150 56.3 172 145
2300)| 23.0| 8.2 181 172 65.8 182 166 63.4 182 160
2300] 22.0) | 64.4 176 163 62.1 177 158 56.8 178 |- 153
2300| 21.0}| 60.2 171 153 58.1 172 149 56.0 172 144
2300( 20.0{| 56.5 166 145 4.5 167 141 52.5 166 136
2200 23.01|63.4 175 161 61.2 176 156 58,9 176 151
22001 22.0](60.1 171 153 57.9 172 148 85.8 172 144
2200) 21.0] | 56.5 166 145 54.5 167 141 £2.5 166 136
2200) 20.0 )| 52.8 161 137 50.9 161 132 49.0 159 128
22001 15,01 (49.3 1558 128 47.6 154 124 45.9 153 120
22001 18.0 || 45.7 148 120 44.1 147 116 42,5 144 112
2100 | 22.0] [ 55.3 165 143 53.4 165 138 51.4 164 133
2100F 21.0f | 52.0 160 135 50.2 159 130 48.3 158 126
2100 20.0|{48.7 154 127 47.0 153 123 45.3 151 118
2100 19.0 | {45.3 148 119 43,7 146 115 42.1 143 i11
2100 18.0 | | 42.0 141 111 40.5 138 107 39.0 133 104
-259%¢C -59C {5TD TEMP) 159
(-139F) {23%) (59°F)
10,000 | 2508| 21.0f 69.9 187 176 67.5 188 170 65.0 189 164
FEET 2500 20.0] 65.5 182 165 63.2 183 160 60.9 183 155
2500 19.6] 61.1 176 156 59.0 177 151 56.8 176 146
2500] 18.0 | 56.8 170 145 54.8 170 142 52.8 169 IE?I
2800 17.0 ) [52.7 163 136 || | 50.5 163 131 48.7 181 127
ea00f 210t 67.0 [184 § 169 | 4.7 | 185 | 163 | 62.3 | 185 | 158
2400| 20.0| 62.9 17% 159 60.7 179 155 58.5 175 150
2400( 19.0 | 58.7 173 150 56.6 i73 148 54.6 [.172 141
24001 18.0 | [54.5 167 141 52.5 166 136 50.6 165 131
240001 17.0 |} 50.2 159 131 48.5 158 126 46.7 157 122
2300 21.0 §[62.5 178 158 60.3 175 154 58.1 179 149
2300| 20.0 |{58.7 173 150 56.7 173 146 54.6 173 141
2300 19.0 || 55.0 168 142 £3.0 167 137 51.1 156 133
2300| 18.0 Jf51.1 161 133 49.3 160 128 47.5 158 124
2300| 17.0] ] 47.2 153 123 45.5 152 119 43.8 149 | _118
2200 21.0](58.4 172 150 56.4 173 145 54,3 172 149
2200 26.0 J [ 54.7 167 141 52.8 167 137 50.8 165 132
22000 19.0 | {51.1 161 133 49.3 160 28 47.5 158 124
2200( 18.9 || 27.5 154 124 45.8 153 120 44.2 150 116
22000 17.0 }| 43.9 147 115 42.4 144 112 40.8 139 108
21001 21.0]|54.3 166 140 52.4 166 136 50.4 165 131 .
2100] 20.0 | 50.9 161 132 49.1 160 128 47.3 158 124 :
2100( 19.0 )| 47.4 154 124 45.7 153 120 44.0 144 116 .
2100 1B.0 || 44.0 147 116 42.4 144 112 40,9 145 108
21007 17.0]{40.5 138 107 35.1 133 104 37.6 123 100
Figure 5-21 (Sheet 2 of 3)
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CRUISE PERFORMANCE
WITH RECOMMENDED LEAN MIXTURE

s " NOTE:
1. At 15,000 Feet, increase speed by 4 KTAS
for each 400 pounds below 5500 pounds .
2. Operations at peak EGT may be utilized
with power settings within the boxes if
the airplane is equipped with the optional
EGT system.
-35% -15% (STD TEMP) 59C
(-309F) (69F) {42°F)
ALTITUDE | RPM | MP PERCENT | KTAS | TOTAL PERCENT | KTAS | TOTAL | PERCENT KTAS | TOTAL
BHP LB/HR BHP LB/HR BHP LB/HR
15,000 | 2500| 16.0 | 52,7 170 137 50.9 168 132 49.0 165 128
FEET 25007 15.0]( 48.1 160 125 46.4 157 121 44.7 153 117
2500| 14.0]1| 43.4 148 114 41.8 143 110
24001 16.0 || 50.9 166 132 49,1 164 128 47.3 161 124
2400 15.0 ) 456.4 156 121 44.8 | 153 118 43.2 147 114
24000 14.0]] 42.2 144 111 40.7 138 108 ——— — -—
- | 23001 16.0 || 47.2 158 123 45.5 155 119 43.9 150 115
- [v" Y 2300( 15.0Q) 43.3 147 114 41.7 142 110 ——— -—- ---
Sl 22000 16,0 {1 42.9 1146 | 113(|)ar.e [1a1 | q09(]|--an | == | -
o L 2100) w6.0l40.6_1139 | io07){|39.2 {127 | 10ef}]--— | --- -y
Figure 5-21 (Sheet 3 of 3)
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SECTION 5§ &%3310R ‘
PERFORMANCE MODEL

CONDITIONS:
1

. Starting Weight - 5500 Pounds.

2. Cruise

3. Recommended Lean Fuel Flow.

4. Zero Wi

5. Standard Day.

NOTE:

1. Range computations include fuel

RANGE PROFILE

Climb to Desired Altitude.

nd.

required for start, taxi, takeoff,

cruise

climb to altitude, cruise,

descent and 45 minutes holding
fuel at 45% power.

2. The -distances shown are the sum of
the distances to climb, cruise and

descend.
15 —
7 ammummunanunaE; 2a
162 KTAS T
14 AN
AmEramE EmmamEN
13 MT182 KTAS
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g L
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iy fi
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= f
2 g ea
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z, f : f
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3 e a3 =)
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! H
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SL ] T 1 ) INESEEEE [
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1 1 L ] I 1 I 1 .
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S JTUK PERFORMANCE

ENDURANCE PROFILE
CONDLTIRS:

Starting Weight - 5500 Pounds.
2. Cruise CT1imb to Desired Altitude.
3. Cruise Fuel Flow - Recommended
Lean Mixture.
4, Standard Day.
[¥]

NOTE:

1. Endurance computations. inciude fuel
required for start, taxi, takeoff,
cruise c¢limb to altitude, cruise,
descent and 45 minutes holding
fuel at 45% power.

2. The endurance shown is the sum of
the time to climb, cruise and

descend
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Figure 5-23
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HOLDING TIME

CONDITIONS:

1. Power - 45% % . *45% power can be
2. Recommended Lean Fuel Flow maintained at 2100
(118 Pounds Per Hour Totai). RPM with the following
manifold pressure.

PRESSURE MANIFOLD
ALTITUDE PRESSURE
Sea Lavel 21.5
5,000 20.0
10,000 19.0
15,000 18.0
1] p—————
10
|
|
ZgiEm |
9 5 1
|
|
;' 1
8 . | |
2 7 r
=2
el
1 d
w °F
s
[L- F
=
=
|
22 o
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1 i - i
0 |
o 4 4 & 8 10 12

FUEL REQUIREMENT - 100 POUNDS

Figure 5-24
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w=Jl0R PERFORMANCE
TIME, FUEL AND DISTANCE TO DESCEND

CONDITIONS:

1. Power - As Required.

2. Above 10,000 Feet, Descend at
1000 Feet Per Minute.

3. Below 10,000 Feet, Descend at
500 Feet Per Minute.

4. Landing Gear - UP.

5. Wing Flaps - UP.

6. Airspeed - 170 KIAS.
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I ] ! | I | | | 1 | [ | | [ | 1
1] 10 20 30 40 50 e0 70 80

DISTANCE TO DESCEND - NAUTICAL MILES

Figure 5-25

1 November 1975 : . 5-41



SECTION 5

PERFORMANCE

CONDITIONS:
1. Throttles - IDLE.
2. Landing Gear - DOWK.
3. Wing Flaps - 35°,

E-Y

NORMAL LANDING DISTANCE

. Cowl Flaps - CLOSE.

5. Level, Hard Surface Runway.
6. Maximum Braking Effort.

NOTE:

< 310R

1. Increase distance by 25% of ground run for oper-
ation on firm sad runway.
2. If necessary to land with wing flaps UP, the ap-
proach speed should be increased above the normal

approach speed by 12 knots.

distance to increase by 35%.
3. Decrease total distances by 3% for each 4 knots

headwind.

Expect total landing

For operaticns with tailwinds up teo 10

knots, increase total distances by 5% for each 2
knots wind.

-20°C (-49F) -10°C {14°F) 0% (329F) 169 {509F)
TOTAL TOTAL TOTAL TOTAL
SPEED AT DISTANCE DISTANCE DISTANGE DISTANCE
50-FOOT | PRESSURE | GROUND | TO CLEAR | GROUND | TO CLEAR | GROUND | TO CLEAR | 6ROUND | TO CLEAR
WELGHT- | OBSTACLE | ALTITUDE | ROLL - [ 50-FOOT ] ROLL — | 50-FOOT JROLL - | 50-FO0T | RCLL - | 50-FOOT
POUNDS KIAS |- FEET FEET [ OBSTACLE | FEET | OBSTACLE | FEET | OBSTACLE | FEET | 0BSTACLE
5400 93 Sea Level] 570 1720 590 1740 610 1760 630 1780
- 1000 590 1740 610 1760 630 1780 660 1810
2000 610 1760 630 1780 660 1810 680 1830
3000 630 1780 660 1810 680 1830 710 1860
4000 660 1810 680 1830 710 1860 730 1880
5000 680 1830 710 1860 730 1880 760 1910
6000 710 1860 730 1880 760 1910 790 1940
7000 730 1880 760 1910 790 1940 820 1970
2000 760 1910 790 1940 820 1970 850 2000
2000 790 1940 820 1970 850 2000 820 2030
10,000 820 1970 850 2000 820 2040 920 2070
5000 ag Sea.Level| 480 1630 500 1650 520 1670 540 1690
1000 500 1650 520 1670 540 1690 560 1710
2000 520 1670 540 1690 560 1710 580 1730
3000 530 1680 560 171¢ 580 1730 600 1750
4000 550 1700 580 1730 600 1750 620 1770
5000 580 1730 600 1750 620 1770 640 1790
6000 500 1750 620 1770 540 1790 670 1820
7000 620 1770 640 1790 570 1820 690 1840
3000 540 1790 670 1820 650 1840 720 1870
9000 670 1820 700 1850 720 1870 750 1500
10,000 700 1850 720 1870 750 1900 | 780 1930
4600 86 Sea Level 400 1550 420 i570 430 1580 450 1600
1000 410 1560 430 1580 450 1600 60 1610
2000 430 1580 450 1600 460 1610 480 1630
3000 450 1600 460 1610 480 1630 500 1650
4000 460 1610 480 1630 500 1650 520 1670
5000 480 1630 500 1650 520 1670 546 1690
§000 500 1650 520 1670 540 1690 560 1710
7000 520 1670 540 1650 560 1710 580 1730
8000 540 1690 560 1710 580 1730 600 1750
2000 560 1710 580 1730 600 1750 620 1770
10,000 580 1730 600 1750 620 1770 650 1800
4200 82 Sea Level| 330 1480 340 1490 380 1500 370 1520
1000 340 1430 350 1500 370 1520 380 1530
2000 350 1500 370 1520 380 1530 350 1540
3000 370 1520 380 1530 390 1540 410 1560
4000 380 1530 390 1540 410 1560 420 1570
5000 200 1540 410 1560 420 1570 440 1590
6000 410 1560 430 1570 440 1590 260 1610
7000 420 1570 430 1590 460 1610 470 1620
8000 449 1590 460 1610 470 1620 490 1640
9000 460 1610 480 1630 490 1640 510 1660
10,000 480 1630 480 1640 510 1660 530 1680
Figure 5-26 (Sheet 1 of 2)
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CONDITIONS:
1. Throttles -

SECTION &
PERFORMANCE

NORMAL LANDING DISTANCE

IDLE.

2. Landing Gear - DOMWN.
3. Wing Flaps - 359,

0 1

. Cowl Flaps - CLOSE.
. Level, Hard Surface Runway.
. Maximum Braking Effort.

NOTE:

1. Increase distance by 25% of ground run for oper-
ation on firm sod runway.

2. If necessary to land with wing flaps UP, the ap-
proach speed should be increased above the normal
approach speed by 12 knots. Expect total landing
distance to increase by 35%.

3. Decrease total distancas by 3% for each 4 knots
neadwind. For operations with tailwinds up to 10
knots, increase total distances by 5% for each 2
knots wind,

1 Nowember 1

209C (68°F) 30%C (86°F) 10°c (104°F)
TOTAL TOTAL TOTAL
SPEED AT DISTANCE DISTANCE DISTANGE
50-FOOT | PRESSURE | GROUNE | TO CLEAR | GROUND | TO CLEAR | GROUND | TO CLEAR
WEIGHT- | OBSTACLE | ALTITUDE | ROLL - | 50-FQOT | ROLL - | 50-FOOT | ROLL - | 50-FOOT
POUNDS KIAS |- FEET FEET | OBSTAGLE | FEET | OBSTACLE | FEET [ OBSTACLE
5400 93 Sea Level] 660 1810 680 1830 700 1850
1000 680 1830 700 1850 730 1880
2000 710 1860 730 1880 750 1800
3000 730 1880 760 1510 780 1920
4000 760 1g1¢ 780 1930 810 1860
5000 790 1940 B1D 1960 840 1880
6000 820 1870 850 2000 870 2020
7008 850 2000 880 2030 910 2060
8000 880 2030 910 2060 940 2090
9000 920 2070 950 2100 980 2130
10,000 950 2100 980 2130 | 1020 2170
5000 89 sea Level | 550 1700 570 1720 590 1740
1000 570 1720 590 1740 610 1760
2000 600 1750 £20 1770 640 1790
3000 620 770 540 1790 660 1810
4000 640 1790 660 1810 680 1830
5000 670 1820 690 1840 710 1860
6000 650 1840 710 1860 740 1890
7000 720 1670 740 1890 770 1920
8000 750 1900 770 1920 800 1950
5000 770 1920 200 1950 830 1980
10,000 800 1950 830 1980 860 2010
4600 86 Sea Level | 460 1610 480 1630 490 1640
1000 480 1630 500 1650 510 1660
2000 500 1650 510 1660 530 1680
3000 520 1670 530 1680 550 1700
4000 530 1580 550 1700 570 1720
5000 550 1700 570 1720 590 1740
6000 580 1730 600 1750 610 1760
7000 600 1750 620 1770 640 1790
8000 620 1770 640 1790 660 1810
5000 650 1800 670 1820 630 1840
10,000 670 1820 690 1840 720 1870
4200 82 Sea Level | 380 1530 390 1540 510 1560
1000 390 1540 410 1560 420 1570
2000 410 1560 420 1570 440 1590
3000 420 1570 440 1590 450 1600
4000 440 1590 450 1600 470 1620
5000 460 1610 470 1620 490 1640
6000 470 1620 490 1640 500 1650
7000 400 | 1640 510 1660 520 1670
8000 510 1660 530 1680 540 * 1650
9000 530 1680 550 1700 560 1710
10,000 550 1700 570 1720 590 1740
Figure .5-26 (Sheet 2 of 2)
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FUEL FLOW SCHEDULE '

FULL POWER FUEL FLOW VERSUS ALTITUDE

Power - FULL THROTTLE and 2700 -RPM
PRESSURE ALTITUDE - FEET FUEL FLOW - POQUNDS/HOUR
Sea Level 147
2000 134
4000 124
6000 116
8000 108
10,000 101
12,000 94
14,000 87
16,000 80

CRUISE CLIMB FUEL FLOW VERSUS ALTITUDE

Power - 24.5 Inches Hg. Manifold Pressure and
2500 RPM to 5200 Feet then FULL THROTTLE and 2500 RPM
PRESSURE ALTITUDE - FEET FUEL FLOW - PQUNDS/HOUR
Sea Level to 5200 107
6000 103
8000 96
10,000 88
12,000 83
14,000 78
16,000 73

Figure 5-27
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MODEL WEIGHT & BALANCE |

SECTION 6
WEIGHT & BALANCE/EQUIPMENT LIST
TABLE OF CONTENTS

Page Page
INTRODUCTION . . . . . . . .  6-1  WEIGHT AND BALANCE
AIRPLANE WEIGHING RECORD . v « v v o v o v« 6-7
PROCEDURES . . . . . ... 6-1 EQUIPMENT LIST .. ... .. 6-7
WEIGHT AND BALANCE WEIGHT AND BALANCE ,
DETERMINATION FOR FLIGHT . 6-4 FORM . . .. ... . 6-31/6-32

INTRODUCTION

Section 6 of the Pilot's Operating Handbook provides procedures for
establishing the airplane's basic empty weight and moment and procedures
for determining the weight and balance for flight. This section also
describes all items on the Weight and Balance Data sheet which was provided
with the airplane as delivered from Cessna Afrcraft Company. An equipment
1ist, provided at the end of this section, provides arms and weights of all
equipment available for instailation on the airplane.

AIRPLANE WEIGHING PROCEDURES

To Establish Basic Empty Weight

The airplane must be weighed in the following configuration.

1. Wing flaps shall be fully retracted and all other control surfaces
shall be in neutral. :

Service engine 01l as required to obtain a normal full indication.
Check landing gear down and parking brake released.

Remove all equipment and items not to be included in basic empty

weight.
Adjust all seats to the normal operating position.

Clean the airplane inside and out.

Remove all snow, ice or water which may be on the airplane.

Weigh the airplane in a closed hangar to avoid errors caused by air
currents.

Defuel the airplane in accordance with the following steps.

|WARNING|

Conduct all defueling operations at a safe distance
from other airplanes and buildings. Fire fighting
equipment must be readily available. Attach two
ground wires from different points on the airplane
to separate approved grounding stakes. The use of
two ground wires will prevent ungrounding of the
afrp1ane due to accidental disconnecting of either
wire.

W~ 0N
« a2 s = .

—
=]
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WEIGHT & BALANGE MODEL

6-2

11.

12.

13.

& Turn off all electrical power.

b. Turn fuel selectors QFF.

c. Remove fuel filler caps and remove as much fuel as possible
through the fuel filler by using a defueling pump.

d. Drain the remaining fuel through the drain valves into an ap-
propriate container.

(1) The main tanks are drained by opening the drain valve on
the bottom of each tank. The main tank fuel lines are
drained by removing two fuel sump drain valves located on
the left wing gap fairing. The right and left fuel
selector valves are drained forward of the main spar on
the outboard side of each nacelle.

(2} Each auxiliary tark is drained through the drain valve
located outboard of each nacelle and forward of the rear
spar. The wing locker fuel tanks are drained by opening a
drain valve located on the lower surface of the wing,
inboard of the respective engine nacelle. Fach wing
locker fuel transfer 1ine is drained by opening the drain
valve located n the wing leading edge lower surface
outboard of the respective nacelle.

(3) Each drain should remain open until the defueling rate
slows to approximately 1 drop per second.

e. The fuel remaining on-board after defueling is residual fuel
and is included in the basic empty weight.

f. ODrainable unusable fuel must be added after the weighing to
obtain basic empty weight. Figure 6-1 includes the weight and
arms necessary to add the drainable unusable fuel.

The airplane must be level when weighed.

a. For longitudinal leveling, two bolts are located on the left
side of the fuselage at stations 88.9 and 59.1, Unscrew these
two bolts approximately 1/4 inch so a spirit level can be
placed on them,

b. For lateral leveling, use a spirit level on the underside of
the fuselage at station 37.5.

When weighing on the wheels or jack points with mechanical scales,

insure the scales are in calibration and used per the applicable

manufacturer's recommendations. When weighing on the wheels, de-
flate or inflate the gear struts and/or tires until the airplane is
level.

When weighing on the jack points with electronic weighing scales,

attach the electronic weighing cells to the proper mounting adap-

ters to prevent slipping.

a. Prepare the electronic weighing kit for use by following the
manufacturer’s instructions provided with the weighing kit.
Adjust all jacks simultaneously until the cells are in contact
with the jack points. Continue jacking, keeping the airplane
level, until the airplane is supported at the Jack points only.

[CAUTION

Keep the airplane level while jacking to prevent the
airplane from slipping off the jacks and damaging
the airplane.

1 November 1975
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AIRPLANE WEIGHING FORM

100 — REFERENCE
DATUM
STA.
0.00
50—
-
b
5 Wk
z  0- 6.00
1
w
z
-
= =50
b
P WING JACK PQINT
[STATION 69.20)
NOSE JACK POINT LEVELING PROVISIONS
™ {STATION D.00] LONGITUDINAL — LEFT 5IDE OF
—100— 10.21 FUSELAGE AT STATION 5910 & 83.90
LATERAL — BOTTOM OF FUSELAGE
155.63 AT STATION 27.5
169.20 !
-150
T T | | I | I |
-100 -s0 ] 50 100 150 200 150 300
FUSELAGE STATLON - INCHES.
AIRPLANE A5 WEIGHED TABLE
SCALE 5CALE MET NOTE
N
POSITIO READING DRIFT TARE WEIGHT
LT 15 THE RESPCNSIBILITY OF THE PILOT 1O
LEFT WING §
INSURE THAT THE AIRPLANE IS LOADED PROPERLY
RIGHT WING THE BASIC EMPTY WEIGHT AND CG FOR THIS
NOSE AIRPLANE AS DELIVERED FROM THE FACTORY
AIRPLANE TOTAL AS WEIGHED IS SHOWN BELOW. IF THE AIRPLANE HAS BEEN
NOSE NET WEIGHT ALTERED, REFER TO THE LATEST WEIGHT AND
€G ARM OF BALANCE DATA FOR THIS INFORMATION,
AIRPLANE 1 69.200% [ INCHES
AS WEIGHED ={ 69.20) — =1 ) AFT OF
USING JACK t DATUM

POINTS

TOTAL AS WElGIﬂIEI}-I—-‘1

BASIC EMPTY WEIGHT AND CENTER OF GRAVITY TABLE

MOMENT
ITEM WEIGHT — POUNDS €G ARM — INCHES HINCH-POUNDS/100)
HMAIRPLANE |CALCULATED OR A5 WEIGHED])
TIF MAIN 12.0 A44.0 5.3
DRA BLE UNUSABLE .
tha WING AUXILIARY 6.0 47.0 z.8
FUEL AT & POUNDS
PER GALLON WING LOCKER LEFT 3.0 58.0 1.7
WING LOCKER RIGHT 3.0 58.0 1.7
BASIC EMPTY WEIGHT
#INCLUDES ALL UNDRAINABLE FLUIDS AND FULL Qin
Figure 6-1
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14. Determine scale reading, scale drift and tare from ail three
scales.

15. Lower the ajrplane and clear the weighing cells as.soon as the
readings are obtained.
16. Computations (See Figure 6-1).

a. Enter the scale reading, scale drift and tare from all three
scales in the columns in the Airplane As Weighed Table. Com-
pute and enter values for the Net Weight and Airplane Total As
Weighed columns.

b. Determine the CG arm of the airplane using the formula pre-
sented in Figure 6-1, if the jack points are used for weighing.
If the airplane is weighed on the wheels, use the following

formula.

CG Arm of 110.21 W

Airplane As = 55.63 - ———= N _ oobes Aft of Datum
Weighed Wr

where Wy = net weight on nosewheel and WT = total net weight on
all three wheels

¢. Enter the total Net Weight and CG Arm in the Basic Empty
Weight and Center of Gravity Table columns. Multiply the
Weight (Lbs) entry times the CG Arm {In) entry to determine
Moment (In-Lbs/10Q0) entry. Delete printad weight, arm and
moments listed for fuel tank configurations not installed in
the airplane. Total each of the three columns to determine
basic empty weight, €6 arm and moment.

NOTE

An attempt should be made to verify the results of
each wefghing, when data for comparison is availa-
ble.

d. Enter Basic Empty Weight, CG arm and moment in the Weight and
Balance Record, see Figure 6-4.

WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

The following is a sample weight and balance determination. Far an
actual determination for your airplane, refer to the equivalent illustra-
tions on the Weight and Balance Data sheet provided in your afrplane.

To compute the weight and balance for your afrplane, use Figures 6-2
through 6-4 as follows:

Take the Basic Empty Wefght and Moment/100 from the latest entry shown
on the Weight and Balance Data sheet or in Figure 6-4 and enter them in
item 1 (Basic Empty Weight} of Figure 6-3. For this sample, assume a
weight of 3472 pounds and moment/100 of 1220.

NOTE

A blank Weight and Balance Form is provided, for the
operator’s convenience, at the end of this section.

5-4 1 November 1975
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WEIGHT AND MOMENT TABLES

BAGGAGE CREW AMD PASSENGERS FUEL
CABLN CONPARTMENTS TR0 0% AT - — 1=
5 T - R B
~| E= nl B |2 E =] g% MERIEES E1 L= I =
w =N “w @ =1 o i) mﬁ( - bl =1 -] — wi 33 =2 e a2z
e B - -8 = . 1B o 2|25 |58z |2z | 25
E2 | B} Bul) = | f 288 |5 0|2 ¥[5 = FE EEE EEE
HE{45S|Z22) & 5 z nE|EeE| otk e E5S
HEIETRIE0% = = = E=|onx|ena| SRE| bnx OMENT/ 100
MOMENT/100 MOMENT /100 g alw 14 15
wl 2] s w| = 13 10 3 7 7 10 T B 2
ol -} a3 1] 5| @ # 7 1 14 20 2l ol 4 b it
3 -3 [ 18 wi 7| 3 1 21 20 31 b I n 2
w] -12| 25 3l so| s0 15 2 27 a B - P
sof -16f 32 w| ezl &3 0] 12 38 ) 51 it et I - -
s0| -19) 38 sg| 74| 76 0| 2 13 31 61 of ol ol o ]
wl 22t u 7| &) se | 50 48 71 b B I
s | -25 [ s0 7| e 101 o] 30 57 54 82 20| ol we | 13
g0 | -28| 57 1z [ 13 ol 3 8 51 92 2| S0l e | 1%
00| -3} & 96 | 124 | 126 wo | 37 7 68 | 102 ool sl 22 |
10| -3¢ e | 106 | 136 | 130 w| @ 78 75 | 112 o el 5| %
1201 -37( 76 | 115 | 149 | 151 20| e 85 B2 | 122 ol #5132
130 ) -20 | ez | 125 | 181 | 164 130 48 92 B8 | 133 ol 2ol 15
190 | -43 13t | 174 | 176 20| sz 99 95 | 143 el sl 1ok
150 f -a5 ] 94 [ 144 | 186 | 18e isg| 56 | w6 | 1wz | 153 L e I
160 | -s0 | 101 | 154 | 198 | 202 0| 58 | 1 | ws | 183 et Bherd B
170 | -53 ] 107 | 163 0] e | 12 | ns | 1 ol ool e
130 | -56 f uz | 17 wo]| 87 | 128 | 122 | 1es o B8l a0
190 | -39 f 120 [ 182 o] jo | 138 | s | i I A
200 | -e2 | 126 [ 192 s00{ 7a | 122 | 13 | @0
210 | -65 | 132 ao{ 78 | w | 13| aa
220 | -68 | 139 20| 81 | 1s6 | 150 | 2z
230 | -71 | 18 50| es | 163 | 158 | 23
200 | -74 | 151 20| 8s | 170 | 183 | 285
w50 | -18 p50 | oz | 1w [ 170 | e85
260 | -8t 260{ 9 | 185 | 17 | 288
zro | -a¢ 270 | we | 192 | 184 | a8
HE EIEIE IR
290 | -0 290 1 107
w0 | -a so0 | 1 | 21z | 208 | 306 Pty A S CACE
e | %
20 | -8 STh, « 31— MoSE
330 | -102 . BAGEARE
340 | -i0s .
350 | -108
s 37— Q @
st n—4 34
STh. 96— mceace
10, 124 BAGGAGE
STANDARD OPTIONAL
- i I~ I~
56 % =_MAXIMUM TAKEOEF WEIGHT - 5300 POUNDS _ -
PrS, W - WU O R N - 0 D B i S —
FATLMUR LANDING WEIGHT - 5400 POUNDS = it ahat e i
" \ ‘\\ \ s g3 = £ %
i il
50 - 1

o

i

CENTER OF GRAVITY - JNCHES

Figure 6-2
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SAMPLE WEIGHT AND BALANCE FORM

R
PAYLOAD COMPUTATIONS E ITEM WEIGHT { MOMENT/
F 100
ITEM ARM | WEIGHT | MOMENT/ | 1. BASIC EMPTY WEIGHT 3472 1220
OCCUPANTS 100
OR CARGO 2. PAYLOAD 800 520
Seat ] 37 190 70 3.}* ZERC FUEL WEIGHT (sub-total) 4272 1740
Seat 2 37 150 56 (Do not exceed maximum zero
Seat 3 68 170 116 fuel weight)
Seat 4 68 150 102
Seat 5 4. FUEL LOADING | (main) 600 210
Seat 6 auxiliary} 378 178
wing lockers] - ——=
BAGGAGE 126 140 176
5.]* TAKEOFF WEIGHT 5250 2128
PAYLGAD —— 800 520 (See Figure 6-2}
6. LESS FUEL TO | (main 155 54
DESTINATION auxilTary) 378 178
{wing fockers) - -
7.]* LANDING WEIGHT 4717 1896
{See Figure 6-2)

*Totals must be within approved weight and C.G. Timits. It is the responsi-
bility of the airplane owner and the pilot to insure that the airplane is
loaded properiy. The Basic Empty Weight C.G. is noted on the Ajrplane
Weighing Form. If the airplane has been altered, refer to the Weight and
Balance Record for this information.

~ Figure 6-3

Determine arm, weight and Moment/100 of the crew, passengers and baggage
from Figure 6-2 and enter them under Payload Computations in Figure 6-3.
The crew and passenger loading table is applicable only when the CG of the
occupant is at the location specified.

If the seats are in any other position than stated in Figure 6-2, the
moment must be computed by muTtiplying occupant weight times the arm in
inches. A point 9 inches forward of the intersection of the seat bottom
and seat back with seat cushions compressed can be assumed to be the occu-
pant CG. For a reference in determining the arm, the forward face of the
cabin doorway structure is fuselage station 20.00.

See Figure 6-3. Total the Payload Computations items and enter the
resulting Weight and Moment/100 in item 2.

See Figure 6-3. Total items 1 (Basic Empty Weight) and 2 (Payload) to
determine appropriate entries for item 3 (Zero Fuel Weight).

See Figure 6-3. Item 4 {Fuel Loading), is determined from the appli-
cable columns of Figure 6-2.

6-6 1 November 15975
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MODEL WEIGHT & BALANCE
Total items 3 and 4 to determine 5 (Takeoff Weight). Enter item 5 in

Figure 6-2 to determine if the loading is within allowable 1imits. If the

point falls within the envelope, the loading is approved. If the point
falls outside the envelope, it will be necessary to redistribute the load.

Refer to Section 5 for estimated fuel used during the flight. After
determining the fuel used, obtain the appropriate weights and Moment/100
from Figure 6-2. Enter the total of these weights and Moment/100 in item 6
(Less Fuel To Destination}.

Item 7 {Landing Weight) is determined by subtracting item & from item 5.
Enter item 7 in Figure 6-2 to determine if the loading js within allowable
Timits. If the point falls within the envelope, the joading is approved.
If the point falls outside the envelope, it will be necessary to redis-
tribute the load.

WEIGHT AND BALANCE RECORD

The Weight and Balance Record, see Figure 6-4, provides a record to
reflect the continuous history of changes in ajrpiane structure and/or
equipment which affects the weight and balance of the airplane.

The Basic Empty Weight of your airplane ig entered at the appropriate
location on the Weight and Balance Data sheet as delivered from the fac-
tory. Changes to the structure or equipment should be entered on the
Weight and Balance Record when any modifications are made to the airplane.
It is the responsibility of the airplane owner to assure this record is up
to date, as all loadings will be based on the latest entry.

EQUIPMENT LIST

The following pages of this handbook contain a comprehensive 1isting of
all equipment available from the factory for the 310 airplane. This
equipment 1ist is divided into two sections, the first of which (Section A)
lists all equipment required to be installed. The second section (Section
B) lists the remaining standard equipment and all available optional eguip-
ment.

A "Mark If Installed" column has been provided after each item in the
equipment 1ist. If desired, the operator may check each appropriate item
which is installed in his particular airplane. Columns showing weight in
pounds and arm in ‘inches provide the weight and center of gravity location
for the equipment.

A customized equipment list, detailing only the equipment installed in
your airplane as delivered from the factory, is provided with your airplane
papers. This list is presented in the same order and format as the compre-
hensive 1isting.
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INTRODUCTION

Section 7 of the Pilot's Operating Handbook provides a description and
operation of the airplane and its systems.

NOTE

Operational procedures for optional systems and
equipment are presented in Section 9.

AIRFRAME

The 310 is a 4-place (standard), or 6-place (optional), ail-metal, Tow-
wing airplane. The fuselage and empennage are of semimonocogue construc-
tion. The wing, horizontal and vertical tail surfaces are of conventional
aluminum construction. The wing uses 2 main spars which attach to the
carry-thru spars. The retractable landing gear is a tricycle desfign using
air-over-0il shock struts.

The 310 EI is identical to the 310 except a selection of popular
optional equipment has been included as standard equipment.

INSTRUMENT PANEL

The instrument panel, see Figure 7-1, contains the instruments and
controls necessary for safe flight. The instrument panel presented is
typical, as 1t contains all standard items and a good selection of popular
optional equipment. The function and operation of the instrument pane]
features not described here have been explained in this section or Section
9 under the applicable system.

1 November 1975 . ' 7-3
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INSTRUMENT PANEL

123456739101 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

48 47 45 46 45 44 43 42
41
40/
39
38
37

- -

MARKER BEACON INDICATOR 22 FUEL FLOW GAGE
LIGHTS (OPTIONAL}) 23. FUEL QUANTITY GAGE
2, OXYGEN CONTROL 24, AUXILIARY FUEL TANK LIGHTS
3. FLIGHT INSTRUMENT GROUP 25. COMBINATION ENGINE GAGE
4. WING DEICE PRESSURE LIGHT 26, OXYGEN CYLINDER PRESSURE GAGE
(OPTIONAL) 27. FUEL QUANTITY SELECTOR SWITCH
5. TURN AND BANK LIGHT 28. CABIN HEATER OVERHEAT LIGHT
6. FLIGHT DIRECTOR HSI 29. CABIN HEATER SWITCH
(OPTIONAL) 30. CABIN AIR CONTROL PANEL
7. LOW VOLT LIGHT .31, CABIN STEP AND WING WALKWAY
8. FLIGHT DIRECTOR FDI (OPTIONAL}) LIGHT SWITCH (OPTIONAL)
9. ECONOMY MIXTURE INDICATOR  32. QUADRANT FRICTION LOCK
(OPTIONAL) 33. ALTERNATE AIR CONTROLS
10. LANDING GEAR SWITCH 34. AUTOPILOT CONTROL HEAD
11. FLIGHT DIRECTOR MODE (OPTIONAL)
SELECTOR (OPTIONAL) 35. RUDDER TRIM CONTROL
12. LANDING GEAR POSITION 36. COWL FLAP CONTROLS
_ INDICATOR LIGHTS a7. AILERON TRIM CONTROL
113. AMP METER SELECT SWITCH 38. MIXTURE CONTROLS
14. AVIONICS CONTROL PANEL 89. ELEVATOR TRIM CONTROL
16, VOLTAMMETER 40, PROPELLER CONTROLS
16. ALTERNATOR FAILURE LIGHTS 41. THROTTLE CONTROLS
17. FLAP POSITION SWITCH 42, FUEL TRANSFER SWITCHES
18. FUEL LOW LEVEL LIGHTS 43. MAGNETO SWITCHES
(OPTIONAL) 44, BATTERY AND ALTERNATOR
19. 300 AUDIO SWITCHING PANEL SWITCHES
(OPTIONAL) 45. ENGINE START SWITCHES
20. AIR CONDITIONING SWITCHES 48, ENGINE PRIME SWITCH
(OPTIONAL) 47. PARKING BRAKE CONTROL
21, MANIFOLD PRESSURE GAGE 48. AUXILIARY FUEL PUMP SWITCHES
Figure 7-1

7-4 ' 1 November 1975
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OVERHEAD CONSOLE

The overhead console, see Figure 7-2, includes the avionics speaker,
instrument panel floodlight with dimming control, oxygen Jjacks for the
pilot and copilot, and a headphone and microphone jack.

OVERHEAD CONSOLE

OVERHEAD DIRECTIONAL MAP LIGHTS

AVIONICS SPEAKER HEADPHONE JACK

OXYGEN JACKS

MICROPHONE JACK

INSTRUMENT PANEL FLOOD LIGHT
FLOQD LIGHT DIMMING CONTROL-

Figure 7-2

FLIGHT CONTROLS SYSTEM

The flight controls consist of the ailerons, elevators and rudder and
their respective trim systems. A1l of these surfaces are constructed of

aluminum and are 100% statically mass balanced.

1 November 1975
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AILERON SYSTEM

Each aileron, see Figure 7-3, is attached to the rear main wing spar at
two points. The aileron is actuated by a push-pull rod which is attached
to a bell crank in the wing. The bell crank js actuated by cables attached
to the pilot's control wheel. -

AILERON SYSTEM

pETAIL B

perarn € bETATL A

Figure 7-3

7-6 1 November 1975
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AILERON TRIM SYSTEM
Aileron trim, see Figure 7-4, is achieved by a trim tab attached to the
left aileron with a full length piano-type hinge. The trim tab is actuated

by a push-pull rod which is atiached to & jack screw fype actuator in the
wing. The actuator is driven by cables attached to the trim centrol knob

on the cockpit control pedestal.

AILERON TRIM SYSTEM

D
| / & s B

pETATL B

pETAIL A

Figure 7-4
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ELEVATOR SYSTEM

The two elevator control surfaces, see Figure 7-5, are connected by a
torque tube. The resulting elevator assembly is attached to the rear spar
of the horizontal stabilizer at five points. The elevator assembly is
actuated by a push-pull rod which is attached to a bell crank in the empen-
nage. The bell crank is actuated by cables attached to the pilot's control
wheel.

'ELEVATOR SYSTEM

DETAIL, A

peTa1L B

Figure 7-5
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ELEVATOR TRIM SYSTEM

Elevator trim, see Figure 7-6, is achieved by an elevator trim tab
attached to the right elevator with a full length piano-type hinge. The
trim tab is actuated by a push-pull rod which is attached to a jack screw
type actuator jn the horizontal stabilizer. The actuator is driven by
cables attached to the trim control wheel on the cockpit control pedestal.

ELEVATOR TRIM SYSTEM

perait B

prralt A

Figure 7-6
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RUDDER SYSTEM

The rudder, see Figure 7-7, is attached to the vertical stabilizer rear
main spar at three points. The rudder is actuated by a bell crank attached
to the bottom of the rudder. The bell crank is actuated by cables attached
to the cockpit rudder pedals,

RUDDER SYSTEM

DETAIL B

pETAIL A

Figure 7-7
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RUDDER TRIM SYSTEM

Rudder trim, see Figure 7-8, is achieved by a trim tab attached to the
lower half of the rudder with a full Tength piano-type hinge. The trim tab
is actuated by a push-pull rod which is attached to a jack screw type
actuator in the vertical stabilizer. The actuator is driven by cables
attached to the rudder trim wheel on the cockpit control pedestal.

RUDDER TRIM SYSTEM

pETAIL B

peratL A

Figure 7-8

1 November 1975 7-11
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NOSEWHEEL STEERING SYSTEM

The nesewheel steering system, see Figure 7-9, consists of the rudder
pedals, nose gear, bungee spring assembly and cables. During ground oper-
ation, the nose gear automatically engages the nosewheel steering system,
allowing normal directional control.

NOSEWHEEL STEERING SYSTEM

pETAIL B DETAIL. A

Figure 7-¢ - .
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The minimum turning radius is presented in Figure 7-10. Always use as
large a radius of turn as is practical. Turning tighter than necessary re-

quires excessive braking on the inboard wheel which decreases the tire
Tife.

NOTE

Minimum turning radius is effected with inboard
wheel brake locked, full rudder and differential
power.

MINIMUM TURNING RADIUS

24'4 05" | 4885"

Figure 7-10

WING FLAPS SYSTEM

The wing flaps, see Figure 7-11, are of the split flap design. Each
wing flap {two per side) is attached to the rear wing main spar lower
surface and is actuated by two push-pull rods attached to bell cranks in
the wing. The bell cranks in each wing are ganged together with push-pull
rods. FEach inboard push-pull rod is attached to a cable which is actuated

by an electric motor with reduction gear in the fuselage center section,

~ The electric flap motor is controlled by the wing flap position switch,
see Figure 7-1, in the cockpit. This switch incerporates a preselect

1 November 1975 7-13
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feature which allows the pilot to select the amount of flap extension
desired. When the 0%, 150 or 350 position is selected; the flap motor is
electricaily actuated and drives the flaps toward the selected position.

As the flaps move, an intermediate cable feeds position information back to
the preselect assembly. When the actual flap position equals the selected
position, a microswitch deenargizes the flap motor.

- WING FLAPS SYSTEM

pETAIL A

pETAIL B

Figure 7-11

1 November 1975
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LANDING GEAR SYSTEM

The landing gear, see Figure 7-12, is a fully retractable tricycle land-
ing gear consisting of a main gear located in each wing and a nose gear lo-
cated in the forward fuselage. Each landing gear is mechanically connected
to a single gear box located aft of the pilot's seat. The single gear box
is normally driven electrically by a motor attached to the gear box. The
electric motor is actuated by the landing gear switch on the pilot's in-
strument panel. During ground operation, accidental gear retraction,
regardiess of gear switch position, is prevented by a safety switch located
on the left landing gear shock strut., When the weight of the airplane is
on the landing gear, the shock strut is compressed, allowing the safety
switch to open, thus preventing electrical power from reaching the landing
gedr motor.

The landing gear doors are mechanically linked to their respective
landing gears, retracting and extending with each landing gear.

The landing gear is operated by a switch, see Figure 7-1, which is
identified by a wheel-shaped knob. The switch positions are UP, off
{center) and DOWN. To operate the gear, pull out the landing gear switch
and move to the desired position. This allows electrical power to energize
the landing gear motor, driving the landing gear toward the selected posi-
tion. The motor will continue to run until the up or down limit switch on
the gear box disconnects the electrical power to the landing gear motor.

Figure 7-12

1 November 1975 - ' 7-15
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LANDING GEAR POSITION LIGHTS

Four landing gear position indicator 1ights, see Figure 7-1, are located
to the right of the landing gear switch. Three of these Tights (one for
each gear) are green and will illuminate when each landing gear is fully
extended and locked. The other Tight is red and will illuminate when any
or all of the gears are unlocked (intermediate position). When the gear
unlocked light and gear down lights are not illuminated, the landing gear

is ‘in the UP and locked position. The lights are push-to-test type with
rotatable dimming shutters.

NOTE

The rotatabie dimming shutters must be turned to
full bright during daylight operations to insure
adequate illumination of the landing gear position
indicator Tights.

LANDING GEAR WARNING HORN

The landing gear warning horn is controlied by the throttles and the
wing flap position. The warning horn will sound intermittently if either
throttle is retarded below approximately 12.0 inches Hg. manifoid pressure
with the landing gear retracted or if the wing flaps are lowered past the
160 position with the Tanding gear in any position except extended and
locked. The warning horn can bé activated by either the wing flap position
switch or by throttle position as each functions independently of the
other. The warning horn is also connected to the UP position of the land-
ing gear position switch and will sound if the switch is placed in the UP
position while the airplane is on the ground.

NOTE

Do not pull landing gear warning circuit breaker to
silence horn as this turns off the landing gear
control relay, thus the landing gear cannot be
retracted.

7-16 1 November 1975
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LANDING GEAR HANDCRANK

A landing gear handcrank, see Figure 7-13, for manually lowering the
landing gear, is located just below the vight front edge of the pilot’s
s@at. Normally, the crank is folded and stowed in a clip beside the seat.
To use the crank, tilt pilot's seat aft, pull the crank out from its stor-
age clip and unfold it until it locks in the operating position. The
procedure for manually lowering the landing gear is given in Section 3. To
stow the crank, push the lock release button on the crank handle, fold the
handle and insert it in the storage c¢lip.

NOTE

The handcrank handie must be stowed in its clip
before the gear will operate electrically. When the
handle is placed in theﬁoperating position, it
disengages the landing gear motor from the actuator
gear,

LANDING GEAR HANDCRANK

PILOT'S SEAT

\“\.
o O RELEASE BUTTON
AT af z (“
1
Vi
af .
-i-g ) : = HANDCRANK (EXTENDED)
AEp | /
1y bl d
t_“‘n 1 q
bt 3“:' HANDCRANK (STOWED)
e iy 2
e annut s

STOWAGE CLAMP

Figure 7-13

LANDING GEAR SHOCK STRUTS

Shock absorption is provided on each gear by an air-over-oil shock
strut. This strut is composed of two basic parts: an upper trunnion as-
sembly and a lower piston assembly which fits inside the upper trunnion as-
sembly. The lower piston assembly contains an orifice and fapered metering
pin which vary the resistance to shock according to severity transmitted to
the upper trunnion assembly.

1 November 1975 _ - 7-17
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FUEL SYSTEM

The fuel system, see Figure 7-14, consists of two main tanks, two op~
tfonal auxiliary tanks, two optional wing locker tanks, fuel selectors for
selection of main, auxiliary or crossfeed fuel and other necessary compo-
nents to complete the system.

MAIN TANKS

The main tanks are integraliy sealed (wet) aluminum tanks mounted on
each wing tip, ECach tank contains an auxiliary fuel pump and transfer
pump. The auxiliary fuel pump, mounted in the bottom of the tank, provides
fuel pressure for priming during engine starting and supplies fuel to the
engine in an emergency. The auxiiiary pump operation is controlled by an
auxiliary fuel pump switch on the switch and circuit breaker panel. The
transfer pump, mounted on the aft side of the main tank rear bulkhead,
transfers fuel from the nose section of the main tank to the center sump
area, where it is picked up and routed to the engine by the engine-driven
or auxiliary fuel pump. The transfer pump permits steep descents with low
main tank fuel quantity. The transfer pump operates continuously whenever
the battery switch is positioned to ON. The main tank is vented to atmos-
pheric pressure by a flush vent located on the Tower aft portion of the
main tank. These tanks are serviced through a flush filler located on the
top forward portion of each tank.

OPTIONAL AUXILIARY TANKS.

The optional auxiliary tanks are available in two sizes. These tanks
are bladder-type celis located between the spars in the outhoard wing.
These tanks provide an engine fuel supply during cruise operations. The
auxiliary tanks are vented to the main tanks. The auxiliary tanks are
serviced through a flush filler located on the upper wing surface outboard
of the naceiles,

OPTIONAL WING LOCKER TANKS

A wing locker fuel tank is available for installation in the forward
portion of each wing locker baggage area. These tanks are bladder-type
cells which supplement the main tank fuel quantity. This fuel cannot be
fed directly to the engines; instead it is transferred to the main tanks by
wing locker fuel transfer pumps. The transfer pumps are manually con-
trolied and should not be energized until adequate volume is available in
the main tanks to hold the wing locker fuel. After the fuel is trans-
ferred, a pressure switch in each transfer 1ine will sense a drop in pres-
sure and illuminate the indicator 1ight on the instrument panel, indicating
fuel transfer is complete and the applicable wing locker transfer pump
should be turned off. These pumps use fuel for lubrication; therefore,
operation after fuel transfer will shorten the pump life. The wing locker
fuel tanks are individually vented through the lower surface of each wing,
The fuel vent lines are deiced by heaters which are controlled by the pitot
heat switch. These tanks are serviced through a flush filler located gn
the top of the engine nacetie.

7-18 1 November 1975
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FUEL SYSTEM

FUEL QUANTITY GAGE

OPTIONAL OPTIONAL LEFT @_@_ QPTIONAL RIGHT OFTIONAL
AUXILIARY TANK AUXILIARY TANK AUXILIARY TANK AUXILIARY TANK
115 GALLONS 20 GALLONS OPTIONAL WING 20 GALLONS 11.5 GALLONS

LOCKER FUEL TANKS
20 GALLONS EACH
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FUEL SELECTORS

Two fuel selectors., one for each engine, are prbvided on the floor
between the pilot and copilot seats. The selectors allow selection of main
fuel, auxiliary fuel, crossfeed and no fuel.

The MAIN position of each selector allows fuel to flow From the main
tank through the fuel selector to the engine-driven fuei pump. The AUXIL-
IARY position allows fuel to flow from the auxiliary tank through the fuel
selector to the engine-driven pump. The crossfeed position allows fuel to
flow from the opposite engine main tank to the engine-driven fuel pump.
The crossfeed position is used for balancing asymmetric fuel Toads and
supplying the engine-driven fuel pump from the opposite main tank. When
the OFF position is selected, no fuel is allowed to Tlow to the engine-
driven fuel pump. :

The fuel selector handles form the pointers for the selectors. The ends
of the handles are arrow-shaped and point to the position on the selector
placard which corresponds to the valve position. :

AUXILIARY FUEL PUMP SWITCHES

A 3-position auxiliary fuel pump switch, see Figure 7-1, is provided
for each main fuel tank pump. In the LOW position, the auxiliary fuel
pumps operate at low speed, providing adequate fuel flow for purging, The
ON position runs the auxiliary fuel pumps at low speed, as long as the
engine-driven pumps are functioning. With an engine-driven pump failure
and the switch in the ON position, the auxiliary pump on that side wili
switch to high speed automatically, providing sufficient fuel for all
partial-power engine operations. "

FUEL DRAIN VALVES

Fuel quick-drain valves are provided for each fuel tank, fuel selector
and crossfeed line, In addition, a quick-drain is provided in each wing
Tocker fuel transfer line. The drains provide a location for removing
moisture and sediment from the fuel system. The drains are located on the
Tower surface of the fuselage, wing and main tanks and are actuated by
depressing the lower portion of the valve. A special screwdriver is pro-
vided with the airplane which allows a 2-ounce sample t0 be drained and
inspected without fuel spillage.

FUEL FLOW GAGE

The fuel flow gage, see Figure 7-1, is & dual instrument which indicates
the approximate fuel consumption of each engine in pounds per hour. The
fuel flow gage used with the injection system senses the pressure .at which
fuel is delivered to the engine spray nozzles. Since fuel pressure at this
point is approximately proportional to the fuel consumption of the engine,
the gage is marked as a flowmeter.

The gage dial is marked with arc segments corresponding to proper fuel
flow for various power settings and is used as a guide to quickly set the
mixtures. The gage has markings for takeoff and climb, and cruise power
settings for various altitudes.

7-20 1 Noﬁember 1975



Cem 3-IUR ‘ SECTION 7
MODEL ] AIRPLANE & SYSTEMS DESCRIPTIONS

The takeoff and climb markings are the recommended full power fuel flows
{2700 RPM and full throttle) for altitudes from sea level to 6000 feet.
The sea level mark is a white arc while the marks for 2000, 4000 and G000
feet are blue. Recommended fuel flows for altitudes above 6000 feet are
presented in Section 5. Cruise climbs at 24.5 Inches Hg. manifold pressure
and 2500 RPM should be conducted at a fuel flow of 107 pounds per hour per
engine (75% power blue triangle) up to 5200 feet. Recommended fuel Flows
for altitudes above 5200 feet are presented in Section 5. In the croise
power range, standard day recommended lean fuel flows are presented as
green segments, -

FUEL QUANTITY GAGE

The dual indicating fuel quantity gage, see Figure 7-1, is calibrated in
pounds and will accurately indicate the weight of fuel contained in the
tanks; however, fuel density varies with temperature, therefore a full tank
will welgh more on a cold day than on a warm day. This will be reflected
by the weight shown on the gage. A gallons scale is provided in blue on
the indicator for convenience in allowing the pilot to determine the
approximate volume of fuel on board,

The dual fndicating fuel quantity gage continuously indicates fuel )
remaining in the tanks selected. When the fuel selectors are in the AUX
position, auxiliary tank indicator lights, see Figure 7-1, will illuminate
and the fuel quantity gage will indicate the fuel in the auxiliary tanks
{pounds in white and gallons in blue). When the fuel selectors are in the
MAIN position, the fuel quantity gage will indicate the fuel in the main
tanks. A 3-position switch, spring-loaded to center, allows chetking fuel
quantity in the tanks not selected, The switch, adjacent to the auxiliary
tank indicator lights, is labeled MAIN and AUX. By positioning the switch
to the appropriate tank position, the fuel quantity in that tank will be
indicated on the fuel quantity gage. )

FUEL LOW LEVEL WARNING LIGHTS

The optional fuel Tow level warning 1ights, see Figure 7-1, provide a
warning when the left and/or right main tanks contain approximately 60
pounds of fuel. The warning is provided by two fuel low level warning
lights Tocated at the top of the avionics control panel. These Tlights are
actuated by a float switch located in each main fuel tank. Each light
operates independently from the fuel quantity indicating system.

ENGINE-DRIVEN FUEL PUMPS

Each engine 15 equipped with a mechanically driven fuel pump which
provides fuel to the metering unit. Each pump also contains a bypass which
returns excess fuel and vapor tc the main tanks at all times. Should these
pumps fail, the main tank auxiliary pumps can provide sufficient fuel Tlow
for all partial-power engine operations. These auxiliary pumps, however,
operate at a fixed pressure, consequently the mixture must be leaned when
operating at a low power setting to prevent flooding the engine. Con-
versely, if an engine-driven pump failure should occur during high power
operation, adequate fuel flow may not be available to insure rated power
and adequate engine cooling.
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BRAKE SYSTEM

The airplane is provided with an independent hydraulically actuated
brake system for each main wheel. A hydraulic master cylinder is attached
to each pilot's rudder pedal. Hydraulic lines and hoses are routed from
each master cylinder to the wheel cylinder on each brake assembly. No
manual adjustment is necessary on these brakes. The brakes can be operated
from either pilot's or copilot's pedals. The parking brake system consists
of a manually operated handle assembly, see Figure 7-1, connected to the
parking brake valves located in each main brake Tine. When pressure is
applied to the brake system and the parking brake handle is pulled, the
valve holds pressure on the brake assemblies until released. To release
parking brakes, push the parking brake handle in. It is not necessary to
depress the rudder pedals when releasing the parking brake.

Maximum braking effectiveness is obtained by applying full even pressure
to ‘the toe brakes and applying full back pressure to the control column,
This procedure is recomnended only for emergency stops as excessive brake
pad wear will occur. Maximum brake wear occurs at high speed. This brake
wear can be reduced using aerodynamic braking supplemented with the use of
wheel brakes. Maximum aerodynamic braking occurs with wing flaps extended
to 35° and control wheel held aft to keep the nose off the runway as long
as possible. )

ELECTRICAL SYSTEM

Electrical energy, see Figure 7-15, is supplied by a 28-volt, negative-
ground, direct current system powered by an alternator on each engine. The
electrical system has independent circuits for each side with each alter-
nator having its own regulater and overvoltage protection relay. The )
-voltage regulators are connected to provide proper load sharing. A 24-volt
battery is located in the left wing just outboard of the engine nacelle.
Inmediate detection of low system voltage is provided by a LOW YOLT light
on the instrument panel, see Figure 7-1. The 1ight will i1Tuminate when
the airplane bus voltage decreases below approximately 25 volts.

BATTERY AND ALTERNATOR SWITCHES

Separate battery and alternator switches, see Figure 7-1, are provided
as a means of checking for a malfunctioning alternator circuit and to
permit such a circuit to be turned off. If an alternator circuit fails or
malfunctions, or when one engine is not running, the switch for that alter-
nator should be turned off. Operation should be continued on the function-
ing alternator, using only necessary electrical equipment. If both alter-
nator circuits should malfunction, equipment can be operated at short
intervals on the battery alone. In either case a landing should be made as
soon as practical to check and repair the circuits.

EMERGENCY ALTERNATOR FIELD SWITCH

- An emergency alternator field switch, sée Figure 7-16, is located on the
right side of the switch and circuit breaker panel. The switch is used
when the alternators will not self-excite. Placing the switch in the ON
position provides excitation from the battery even though the battery is
considered to have failed.
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SWITCH AND CIRCUIT BREAKER PANEL
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POWER
SWITCH

LEFT AND RIGHT

. ALTERNATOR

LEFT AND RIGHT ALTERNATOR CIRCUIT BREAKERS
FIELD FUSES

SYSTEMS CIRCUIT
BREAKERS

Figure 7-16
OVERVOLTAGE RELAYS

Two overvoltage relays in the electrical system constantly monitor their
respective alternator cutput. Should an alternator exceed the normal
operating voltage, the overvoltage relay will trip, taking the affected
alternator off the line. The overvoitage relay can be reset by cycling the
applicable alternator switch,

VOLTAMMETER

A voltammeter, see Figure 7-1, Tocated on the instrument panel is pro-
vided to monitor alternator current output, battery charge or discharge
rate and bus voltage. An AMP METER SELECT switch, see Figure 7-1, laheled
L ALT, R ALT, BAT, and VOLTS is located to the left of the voltammeter, By
positioning the switch to L ALT, R ALT, or BAT position, the respective
alternator or battery amperage can be monitored. By positioning the switch
to the VOLTS position, the electrical system bus voltage can be monitored.

CIRCUIT BREAKERS AND SWITCH BREAKERS

Al1 electrical systems in the airplane are protected by push-to-reset
type cirvcuit breakers or switch breakers, see Figure 7-16. Should an
overload occur in any circuit, the resulting heat rise will cause the
controlling circuit breaker to "pop" out, opening the circuit or allowing
.the switch breaker to return to the OFF position. After allowing to cool
for approximately three minutes, the circuit breaker may be pushed in
(until a click is heard or felt) or the switch breaker may be returned to
the ON position te reenergize the circuit. However, the circuit should not
be held in nor the switch breaker forced to remain in the ON position if it
opens the circuit a second time as this indicates a short circuit.

1 Novenber 1975
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EXTERNAL POWER RECEPTACLE

An optional external power receptacle may be installed in the Teft wing
aft nacelle fairing. The receptacle accepts a standard AN-type external
power source plug. The following precautions must be observed when start-
ing an airplane using an external power source:

1. Avionics Master Switch - OFF.
2. Battery Switch - ON (The battery will tend to absorb transients
- that are present in some external power sources).
3. Alternator Switches - OFF.
4. Airplane Voltammeter - READ battery voltage.

NOTE

Set Ixternal Power Source Output Veltage to 28
volts, :

External Power Source - TURN OFF before connecting to airplane.
External Power Source - ATTACH and TURN ON.

. Airplane Voltammeter - READ VOLTAGE. (If external power source is
properly connected, the vreading will be
grea?er than when reading battery voltage
only). :

~15h o
. .

LIGHTING SYSTEM

EXTERNAL LIGHTING

The airplane is equipped with three navigation lights, retractable
landing Tights (right 1ight is optional), an optional taxi light, two
anti-collision Tights, optional sirobe Tlights, an optional wing deice light
and an optional cabin step 1ight and a wing walkway 1ight,

Navigation Lights

The navigation 1ights are Jocated in the fuselage tail cone and in each
main fuel tank forward fairing. These lights are energized with the navi-
gation lights switch breaker on the switch and circuit breaker panel, see
Figure 7-16, Proper operation.can be checked by observing illumination in
the small witness holes in the forward tips of the main fuel tanks and
reflections on the ground below the tail light.

Landing Lights

The retractable landing Tights (right 1ight is optional) are located in
the aft main fuel tank fairings. These lights are extended, retracted and
P1luminated by the landing Tight switch breaker an the switch and circuit
breaker panel, see Figure 7-15, With the switch positioned to ON, the
landing Tights will extend and ilTuminate, In the QFF position, the lights
will remain extended but will not illuminate. In the RETR position, the
lights will retract flush with the respective main tank.

Taxi Lights

The optional taxi Tight, attached to the nose gear, provides adequate
iITTumination for night taxiing. The taxi light is controlled by the taxi
light switch breaker on the switch and circuit breaker panel, see Figure
7-16.
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Anti-Collision Lights

Anti-collision lights are provided on the lower fuselage and forward
rudder tip. These 1ights are actuated by the anti-coliision light switch
breaker on the switch and circuit breaker panel, see Figure 7-16. Do not
operate in conditions of fog, clouds or haze as the reflection of the
rotating light beam can cause disorientation or vertigo.

Strobe Lights

The optional wing strobe 1ights, with individual power supplies, are
located adjacent to each navigation light. These lights are actuated by
the strobe Tight switch breaker on the switch and circuit breaker panel,
see Figure 7-16. The tail strobe 1light tube is mounted within the tail
position 1ight housing while its power supply is remotely located in the
airplane tailcone. Do not operate in conditions of fog, clouds aor haze as
the reflection of the 1ight beam can cause disorientation or vertigo.

Wing Deice Lights

The opticnal wing deice Tights are installed in the outboard side of
each engine nacelle and illuminate the outboard wing leading edge deice
boots. The 1ights allow the pilot to check for ice accumulation on the
wing leading edges. The lights are actuated by the deice Tight switch
breaker on the switch and circuit breaker panel, see Figure 7-18.

Cabin Step And Wing Wualkway Lights

The optional cabin step 1ight and wing walkway 1ight provide adequate
il1lumination for night boarding. These Tights are controlled by a switch
on the instrument panel, see Figure 7-1, or by a push-button switch on the
outside of the airplane adjacent to the baggage door.

COCKPIT LIGHTING CONTROLS

FLIGHT INSTRUMENTS AND COMPASS RHEOSTAT
AVIONICS PANEL RHEQSTAT

ENGINE INSTRUMENTS AND

FUEL SELECTOR RHEQSTAT

SWITCH AND .
CIRCUIT BREAKER
PANEL RHEOSTAT

MAP LIGHTS RHEOSTAT

1018PE0DS
1014F5018

Figure 7-17
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A1l exterior lighting should be checked for proper operation before
night flying. Cockpit recognition of operational exterior 1ighting can be
determined by looking for ground illumination or reflections on the ground
and wain fuel tanks by the various lights.

INTERNAL LIGHTING

The airplane is equipped with lighting for baggage areas, cockpit con-
trols and indicators, cockpit illumination and cabin i1lumination.

Optional baggage area lights are provided for both wing lockers and the
nose baggage areas. The lights are actuated when the applicable baggage
door is opened and extinguish when the door is closed.

Cockpit lighting is provided by the instrument panal floodlight, instru-
ment postlights, contral wheel map 1ight for the pilot and electrolumi-
nescent 1ighting for various placards. All cockpit lights, see Figure 7-17,
except for the instrument panel floodlight and the map 1ight, are variable
intensity and are controlled by rheostats on the switch and circuit breaker
panel. The instrument panel floodlight is controlled by & rheostat on the
overhead console, see Figure 7-2. The map light is controlled by a rhe-
ostat on the control wheel, see Figure 7-17. - :

Individual reading 1ights and contrels, see Figure 7-18, are provided in
the cabin for each passender seat.

CABIN LIGHTING AND CONTROLS

READING LIGHT AND
OXYGEN OUTLET CONTROL

OVERHEAD PASSENGER CONTROL PANEL (TYPICAL}

Figure 7-18
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PITOT PRESSURE SYSTEM -

The standard pitot pressure system, see Figure 7-19, censists of an
electrically heated pitot tube mounted on the left side of the fuselage
nose cap, suitable plumbing and an airspeed indicator.

When the pitot heat switch is placed in the ON position, the heating
elements in the pitot tube, stall warning vane and optional wing locker
fuel vents are electrically heated to maintain proper operation of the
pitot system, stall warning system and optional wing locker fuel system
during icing conditions. Do not operate for prolonged periods while on the
ground to prevent overheating of the heating elements.

When the optional copilot's instruments are installed, a second pitot
system is used. This second pitot head is located on the right side of the
fuselage nose cap and is connected to the copilot's airspeed indicator.
This dual system allows a completely independent second presentation of
airspeed pitot pressure. Pitot heat for the additional head is controlled
by the pitot heat switch,

STATIC PRESSURE SYSTEM

Static pressure for the pilot's airspeed, altimeter and rate-of-cliwmb
indicators, see Figure 7-19, is obtained by a normal external static
source or an alternate internal static source should the external source
fail. ’

An alternate static pressure source and static system drain valve,
installed in the static system below the parking brake handle, supplies an
alternate static source to the pilot's instruments should the external
static source malfunction, This valve also permits draining condensate
from the static lines. MWhen open, this valve vents to the static pressure
in the cabin. Since this cabin pressure is relatively low, the airspeed
indicator and the altimeter will show slightly higher readings than normal.
Therefore, the alternate static scurce should be used primariily as a drain
vaive to restore the original system. Refer to Section 5 for airspeed and
altimeter corrections when the static source is OPEN.

When the optional copilot's instruments are installed, a second set of
static ports are installed below the standard static ports. The added
static ports are manifolded together and are used as a reference for the
copilot’s instruments only. This dual system allows a completely inde-
pendent second static pressure source. The drain valve for ‘the copilot's
instruments is located forward of the alternate static source and drain
valve for the pilot's instruments. Use of this drain valve for an alter-
nate static source is not approved. Optional static port heaters are
controlled by the pitot heat switch. )

VACUUM SYSTEM

A vacuum system, see Figure 7-20, is installed to provide a source of
vacuum for the vacuum instruments. The system consists of an engine-driven
vacuum pump on each engine, pressure relief valve for each pump, a common
vacuum manifold, vacuum air filter, suction gage and gyro instruments.

7-28 WARNING 1 November 1975
PITOT HEATER MUST BE ON WHEN UPERATING BELOW 40°F IN



i 3 UK

PITOT HEAD

AIRSPEED
ALTIMETER
RATE-OF-CLIMB

ALTERNATE STATIC

SOURCE AND STATIC
SYSTEM DRAIN VALVE

STATIC SYSTEM—""" |I|

DRAIN VALVE

STATIC PQRTS

1 November 1975

LWL TIWIN

AIRPLANE & SYSTEMS DESCRIPTIONS

PITOT STATIC SYSTEM

AT

A RITERTIARELE mx{;mxm:m:%

N
S (e

%\x
R

PITOT HEAD

o

AIRSPEED

ALTIMETER

RATE-OF-CLIMB

(s

~STATIC PORTS

CODE

PILOT'S PITOT SYSTEM

7} PILOT'S STATIC SYSTEM

o,

R COPILOT'S PITOT SYSTEM.(OPTIONAL)

. !
COPILOT'S STATIC SYSTEM (OPTIONAL)

Figure 7-19

7-29



SECTION 7 Cosa, 3" OR
AIRPLANE & SYSTEMS DESCRIPTIONS MGDEL

Each vacuum pump pulls a vacuum on the common manifold, exhausting the
air overboard. The maximum amount of vacuum pulled on the manifoid by each
vacuum pump is controlled to a preset level by sach pressure relief valve.
Should either of the pumps fail, a check valve is provided in each end of
the manifold to isolate the inoperative vacuum pump from the system.

The exhaust air side of each attitude gyro is connected to the vacuum
manifold thus providing a smooth steady vacuum for the gyros. The vacuum
pressure heing applied to the gyros is constantly presented on the suction
gage. This gage also provides failure indicators for the left and right
vacuum pumps.’ These indicators are small red buttons Tocated in the lower
portion of the suction gage which are spring-loaded to the extended
(failed) position. When normal vacuum is applied in the manifold, the
failure buttons are pulled flush with the gage face. Should insufficient
pressure occur on either side, the respective red button will extend. No
corrective action is required by the pilot, as the system will automatic-
ally isolate the failed vacuum source, allowing normal operation on the
remaining operative vacuum pump.

The inlet air side of the attitude gyros are connected to a common
vacuum air filter which cleans the ambient cabin air before allowing it to
enter the gyros.

FLIGHT INSTRUMENTS

The basic fl1ight instruments, see Figure 7-1, consist of airspeed,
altimeter and rate-of-climb indicators, electric turn-and-bank and vacuum
horizon and directional gyros.

Operation of the airspeed, altimeter and rate-of-climb indicators can be
determined by cross-checking the copilot's instruments, if installed.
Also, when a climb or descent is initiated, these instruments should indi-
cate the appropriate change., If no change is indicated, it is reasonable
to assume static source blockage has occurred and the alternate static
source should be selected. I the possibility of static source fcing is
present, actuation of the pitot heat switch might deice the static sources,
allowing a return to the normal static source, if the optional heated
static sources are installed, If only the airspeed indicator appears to be
affected when the climb or descent is initiated, it is reasonable to assume
a pitot system blockage has occurrad. If the possibility of pitot source
icing is present, actuation of the pitot heat switch will clear the ice
blockage. Reference the optional copilot's instruments and optional angle-
of-attack indicator for airspeed information until a reliable airspeed
indication can be obtained. If neither optional system is installed, fly
attitude and power references.

Operation of the turn-and-bank needie can be checked by initiating a
standard rate turn and cross-checking the turn rate with the directional
gyro. An indicated standard rate turn should show a turning rate of 3
degrees per second on the directional gyro. Pressing the turn and bank
indicator PRESS-TO-TEST Tight below the directional gyro will cause the
light te illuminate if power is being applied to the turn-and-bank indi-
cator. After shutdown of the airplane on the ground, abnormal noise coming
from the turn-and-bank can indicate a near failure condition. The ball
part of the turn-and-bank is virtually failure proof. Inaccuracy can
result only if the indicator is not level in the instrument panel. With
the airplane on level ground, the ball should be centered in the race.
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Operation of the directional and horizon gyros can be checked during
‘taxiing by watching for an abnormally slow erecticn rate and erratic opera-
tion. After shutdown of the airplane on the ground, abnormal noise coming
from either gyro can indicate a near failure condition. Checking the
suction gage for proper vacuum and no failure buttons exposed will assure
proper gyro vacuum is available.

In flight, the directional gyro can be checked by flying a standard rate
turn and observing the directional gyro for a turning rate of 3 degrees per
second., Also the precession rate in straight and level flight should not
exceed 5 degrees in 10 minutes. The horizon gyro operation can be checked
by establishing a level flight attitude; the gyro should indicate wings
Tevel within I degree. Initiate a 20-degree bank for a 180-degree turn,
then smoothly return to Tevel flight; gyro should indicate wings level
within 3 degrees. Establish level flight at 150 KIAS; gyro should indicate
level airplane within 1 degree. Smoothly pitch airplane nose down 10
degrees, then return to level flight; gyro should indicate level flight
within one degree.

STALL WARNING SYSTEM

A stall warning system is required equipment which consists of a stall
warning transmitter vane located in the left outboard wing Teading edge, a
cockpit warning horn and the necessary wiring to compiete the system. :

| The stall warning horn will sound 5 to 10 KIAS above the stall in all
flight configurations. Proper operation of the warning system can be
checked during preflight inspecticn by moving the stall warning vane; the
horn should sound. Condition of the stall warning vane heater should also
be checked during preflight by actuating the pitot heat switch and feeling
the vane for heat.

AVIONICS
AVIONICS MASTER SWITCHES

Two optional avionics master switches are provided with factory in-
stalled avionics., The master switch breaker labeled AVN MASTER is Tlocated
on the top secticn of the switch and circuit breaker panel, see Figure
7-16. This switch supplies power from the battery bus through a circuit
breaker located aft of the battery box to the individual avionics circuit
breakers and is used for all novmal operations. An emergency avionics
master switch breaker Tabeled EMG AVN PWR is located in the lower section
of the switch and circuit breaker panel and is protected by a red switch
guard cover, see Figure 7-16. This switch supplies power from the alter-
nator bus to the individual avionics circuit breakers. The emergency
avionics master switch is recommended for use only when the avionics master
switch, associated wiring or battery circuits become inoperative.

ENGINES

The airplane is equipped with two Continental six-cylinder, fuel-
injected engines. Each engine is rated at 285 horsepower at 2700 RPM.
Each engine is provided with an o1l pump, fuel pump, vacuum pump, propeller
governor, tachometer generator, starter and alternator.
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ENGINE CONTROLS

The control pedestal contains all engine controls. The three primary
engine controls are in groups of two at the fo of the pedestal; starting
from left to right they are: (1) throttle, (2} propeller and {3) mixture.

Throttle Contrel

The throttle control lever, see Figure 7-1, is used to increase or
decrease the engine power by moving the butterfly valve in the fuel-air
control unit.

Propeller Control

The propeller control lever, see Figure 7-1, is used to change the
propeller pitch to maintain or set a desired engine RPM,

Mixture Control

The mixture control lever, see Figure 7-1, is used to control the amount
of fuel to be metered by the fuel-air control unit.

Quadrant Friction Lock

A quadrant friction lock, see Figure 7-1, is provided to prevent the
three primary engine controls (six total levers) from creeping once they
have been set. The lacking knob {approximately one and one-half inches in
diameter) is located on the right side of the pedestal.

Cow! Flap Caontrol

Two cowl flap controls, see Figure 7-1, are located just below the
rudder trim tab wheel; one control for each engine. These controls are
used to set the cowl flaps in any position from full open to full closed.
A Tocking feature is provided for each contral to prevent inadvertent cowl
flap position change. Rotating the control clockwise engages the locking
mechanism.

Alternate Air Control

An alternate air control is provided for each engine, see Figure 7-1.
These mechanically actuated, controls are located on the right side of the
control pedestal. Normally the controls are pushed in, providing cold
filtered ram air to the engines. When the controls are pulled out, warm
unfiltered air from inside the cowling is provided to the engines. A
locking feature is provided for each control to prevent inadvertent alter-
nate air control position change, Rotating the control clockwise engages
the locking mechanism.

ENGINE OIL SYSTEM

The Continental engines instalied in the airplane have a wet sump type.,
pressure lubricating system, 0i1 temperature is controlled by a thermally
operated valve which either routes oil through the externally mounted
cooler or hypasses the oil around the cooler. O0il is routed through in-
ternal passages to all moving parts of the engine which require lubrica-
tion.
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In addition to providing lubrication and cooling for the engine, the oil
is used for control of the propeller.

0il pressures from both engines are routed into the fuselage, to the
left and right engine gages, see Figure 7-1, where direct oil pressure
readings are mechanically displayed. The o1l temperatures of both engines
are measured on the output side of the oil coolers. The measurements are
electrically transmitted to the left and right engine gages where the oil
temperatures are displayed.

IGNITION SYSTEM

Each engine is equipped with a dual ignition system. The ignition
systems are entirely independent from each other such that a failure of any
part of one system will have no effect on the other system. Each system
consists of a magneto located on the rear engine accessory case, ignition
harness to distribute the electrical energy and a spark plug in each engine
¢ylinder. The teft magneto fires the lower right and upper left spark
plugs while the right magneto fires the upper right and lower left spark
plugs. When the primary circuit of each magneto is electrically grounded
by placing the magneto switch in the OFF position, the magneto will not
produce a spark. With the magneto switch positioned to ON, the primary _
magneto circuit is ungrounded, allowing a high voltage spark to be produced
to fire the spark plugs. During engine starting, a high voltage vibrator
supplements the magneto spark to assure a fast start.

FUEL SYSTEM

Fuel is supplied to the engine using a low-pressure injection system.
The fuel is injected into the cylinder head adjacent to the intake valve on
. a1l cylinders. This continuous flow type injection system controls fuei
flow to match engine airflow. A manual mixture control and a Tiow gage,
see Figure 7-1, indicating fuel flow are provided for precise feaning at
any combination of altitude and power setting. There are no moving parts
in this system except for the engine-driven fuel injection pump.

INTERNAL COWL FLAP SYSTEM

An internal cowl flap system is provided for each engine to allow manual
control of the engine cooling airflow. Each system consists of a spring-
lvaded open cowl flap Tocated below the Touvers of the upper engine cow]
inside the engine compartment. Actuation of the cowl Tlaps is achieved by
use of a push-pull cable assembly. The cowl flap controls, located on the
lower control pedestal, allow any intermediate position to be selected. A
locking feature is provided for each control to prevent inadvertent cowl
flap position change. Unlike external cowl flaps that are designed to
reduce engine temperatures, the internal cowl flaps are designed to
increase engine temperatures during low power climb, cruise, descent and
operations in below standard ambient conditions. Cowl flap position has no
effect on cruise or climb .performance.
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STARTING SYSTEM

The starting system consists of a 24-volt lead acid battery, a direct-
drive starter mounted on each engine, a starter button for each engine and
necessary wiring and components to compiete the system.

The starter is engaged when the starter button, located below the
pilot's control wheel, is pushed, see Figure 7-1. Pushing the button
closes the starting relay, allowing the starter to be energized. While the
starter is energized, a starting vibrator provides a high-voltage current
through the left magneto at a retarded position to assist the normal
magneto ignition during the start.

ENGINE INSTRUMENTS

Engine instrumentation for each engine, see Figure 7-1, consists of
mechanical oil pressure, electrical oil temperature and electrical cylinder
head temperature presented on the combination engine gage, a mechanical
manifold pressure gage, electric tachometer and mechanical fuel flow gage.
The gages are placarded as to their operational parameters.

ENGINE MOUNTS

The engine is mounted to the nacelle structure by four engine mounts.
Each mount incorporates two rubber pads capable of sustaining operational
loads and providing absorption for engine vibrations.

ENGINE BREAK-IN PROCEDURE

The engine underwent a run-in at the factory and is ready for the full
range of use. It {s, however, recommended that cruising be accomplished at
65% to 75% power until a total of 50 hours has accumulated or oil con-
sunption has stabilized.

JCAUTION]

The purpese of operating at 65% to 75% power with
Best Power or Recommended Lean mixture is to insure
proper seating of the rings and is applicable to new
engines, and engines in service following cylinder
replacement or top overhaul of one or more cylinders.

The airptane is delivered from the factory with corrosion preventive
011 in the engine. This oil allows fast ring seating and should not be
used any longer than 25 hours. If during the first 25 hours 0il1 must be
added, use only aviation grade straight mineral oil conforming to Specifi-
cation MIL-L-6082. Refer to Section § for additional oil servicing infor-
mation.
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HEATING, VENTILATING AND DEFROSTING SYSTEM

The cabin air system provides for cabin heating, ventilating and de-
frosting. The system consists of an air inlet 4in the nose, a cabin fan, a
gasoline combustion-type heater and controllable heat outlets in the cabin.
Two heat outlets are located at the base of the windshield for defrosting
purpases. One outlet duct is located on the forward cabin bulkhead and one
is Tocated on each side of the forward cabin. Two additional outlets are
located in the aft passenger compariment on the aft face of the main spar,
see Figure 7-21,

HEATING AND DEFROSTING

Fresh air is picked up from the air inlet in the nose of the airplane,
heated by ‘the heater, and directed to the cockpit and cabin, The heating
and ventilating air is not recirculated, but exhausts overboard through the
aft cabin exhaust air outlet.

The heating system can be used for ventilation by placing the cabin heat
switch, see Figure 7-1, in the CABIN FAN position. The fan provides
unheated fresh air to the cabin through the cabin heat outlets. In flight,
the fan becomes inoperative and the heating system can be used for venti-
lation by placing the cabin heat switch to the OFF position, turning the
cabin air knobs to OPEN, and opening the heat outlets as desired,

CABIN HEAT SWITCH ®

The cabin heater is controlied by a three-position cabin heat switch,
see Figure 7-1. Switch positions are HEAT, OFF and FAN. Placing the
switch in the HEAT position starts and maintains heater operation. Placing
the switch in the FAN position provides ventilation for the cabin while the
airplane is on the ground.

CABIN AIR TEMPERATURE CONTROL KNOB

The cabin afr temperature is controlied by the temperature control knob,
see Figure 7-1. Counterclockwise rotation of this knob increases the
desired temperature.

This knob adjusts a thermostat, which in turn controls heated air tem-
perature in a duct located just aft of the heater. When the temperature of
the heated air exceeds the setting of the thermostat, the thermostat auto-
matically opens and shuts off the heater. When the heated air cools to the
thermostat setting, the heater starts again. Thus the heater cycles on and
off to maintain an even air temperature.

FORWARD CABIN AIR KNOB

The forward cabin air knob directs warm air to the outlet located on the
forward cabin bulkhead. This direct outlet allows fast warm-up when the
airpiane is on the ground. Airflow through the direct outlet is completely
shutoff when the knob is turned to CLOSED. The knob may be set at any
intermediate position to regulate the quantity of air to the pilot's
compartment. )
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CABIN AIR KNOB

The cabin air knob controls airflow to all passenger compartment heat
registers. When the knob is turned to OPEN, the air flows to heat regis-
ters in the passengers' compartment. Airflow to the heat registers is
completely shutoff by turning the knob to CLOSED. The knob may be set in
any intermediate position to regulate the quantity of air to the cabin.

CABIN HEAT REGISTERS

Two cabin heat registers are located on the aft side of the main spar
beneath the pilot's and copilot's seats and one on each side in the forward
cabin. Each register is provided with a lever operated rotary-type valve
which controls the amount of air coming from the heat registers. Cach
register is marked for open or closed and may be placed in any intermediate
position to regulate the amount of air coming from the registers.

DEFROST KNOB

Windshield defrosting and defogging is controlled by the DEFROST knob.
When the knob is turned to OPEN, air flows from the defroster outlets at
the base of the windshield. When the knob is turned to CLOSED, airflow to
the defroster outlets is shut off. The knob may be set in any intermediate
position to regulate the defroster airfiow.

HEATER OVERHEAT WARNING LIGHT

An amber overheat warning light provided on the instrument panel is
labeled QVERHEAT, see Figure 7-1. When illunminated, the 1ight indicates
that the heater overheat switch has been actuated and that the temperature
of the air in the heater has exceeded 163°C {325°F). Once the heater
overheat switch has been actuated, the heater turns off and cannot be
restarted until the overheat switch, located in the right forward nose
compartment, has been reset. Prior to having the overheat switch reset,
the heater should be thoroughly checked to determine the reason for the
malfunction.

HEATER OPERATION FOR HEATING AND DEFROSTING

(1) Battery Switch - ON.

(2) Cabin Air Knobs - OPEN.

(3) Defrost Knob - Adjust as desired (if defrosting is desired).
(4) Temperature Control Knob - OPEN.

{5) Cabin Heat Switch - HEAT.

{6) Heat Registers - As desired.

NOTE

®If warm air is not felt coming out of the registers
within one minute, turn cabin heat switch OFF; check
¢ircuit breaker and try another start. If heater
still does not start, no further starting atfempt
should be made.

@®During heater operation, defrost and/or cabin air
knobs must be open.
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HEATING, VENTILATING AND DEFROST SYSTEM
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HEATER USED FOR VENTILATION

(1) Battery Switch - ON.

{2Z) Cabin Air Knobs - OPEN as desired.
(3} Cabin Heat Switch - FAN.

{4} Heat Registers - As desired.

VENTILATING SYSTEM

In addition to the ventilation provided by the cabin heating system, a
separate ventilation system obtains ram air from the wing root leading edge
air inlets and ducts it to the directional vents. The ventiiating system
functions only in flight, since it depends entirely on ram air pressure.
For ground ventilation, the ventilating fan of the heating system must be
used.

BAGGAGE COMPARTMENTS

Five baggage locations, see Figure 1-3, are available with the standard
seating arrangement: one in the fuselage nose section, two in the aft
cabin area and one in the aft portion of each engine nacelle.

These baggage areas are intended primarily for low-density items such as
luggage and briefcases. The floors of the wing locker baggage areas are
primary structure. Therefore, care should be exercised during loading and
unloading to prevent damage. When loading high-density objects, insure
that adequate protection is available to prevent damage to any of the
airplane's primary structure. Without optional equipment installed, 120
pounds can be carried in each wing locker, 350 pounds in the nose baggage
compartment, 200 pounds in the aft cabin {5tation 96) and 160 pounds in the
aft cabin (Station 124 - Standard or Station 126 - Optional). With
optional equipment installed, refer to Section 2 or the lcading placards in
your airplane's badgage compartments.

|WARNING|

® The transportation of hazardous materials is dis-
couraged. However, if transport of this material is
necessary, it shall be done in accordance with FAR
103 and any other applicablie regulations.

® Under no circumstances, ailow the loading of people
or animals in the nose baggage area or wing lockers.
These areas do not qualify for carriage of animate
ohjects.

AIRPLANE TIE-DOWN PROVISIONS AND JACK POINTS

A wing tie-down fitting is provided on the lower surface of each wing
outboard of each engine nacelle. The fittings are located aft of the
leading edge and retract into the wing when not in use. The empennage is
secured at the tajl tie-down fitting located on the fuselage bottom, below
the elevator hinge line. In addition the nose gear can be secured with
ropes attached to the nosé gear assembly above the scissors linkage.
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Three jack points are provided; they are located aft of each main land~
ing gear door hinge for the main gear and aft and outboard of the left nose
gear door hinge for the nose gear.

SEATS, SEAT BELTS AND SHOULDER HARNESSES
PILOT AND COPILOT PROVISIONS -

The pilot and copilot seats are secured to seat pan assemblies which are
attached to the forward main spar carry-thru structure. The seats are -
adjustable fore and aft on seat rails by 1i1fting the handle located on the
forward face of the seat.

Seat belts are provided for both seats and are attached to the seat
Structure. The shoulder harnesses attach aft and outboard of the pilot's
and copilot's seats to overhead structure. The opposite end of each
narness attaches permanently te the outboard pilot's or copilot's seat
belt. An adjustment is provided between the attach points. With the
optional shoulder harnesses, inertia reels are bolted to overhead structure
aft and outboard of the pilot's and copilot's seats. The opposite end of
the harnesses attach to the seat belts with a detachable fastener. The
inertia reels allow normal fore and aft movement of the occupants until a
violent movement occurs, at which time the reel will lock, restricting
forward movement of the seat occupant.

PASSENGER PROVISIONS

The standard 4-place configuration has a double seat that incorporates
individual reclining adjustments. The seat is secured in a stationary
position to the floor structure. Fach seat position is equipped with a
seat belt which is attached to the seat structure. Shoulder harnesses are
not available for the passenger seats.

The optional 6-place configuration has two individual center seats and
two individual aft seats. The center seats are mounted on seat tracks and
may be adjusted forward and aft. The aft seats may be adjusted to the
recline position. The aft seats are secured in a stationary position to
the floor structure with quick-disconnect fasteners. Fach seat position is
equipped with a seat belt. The seat belts on the center seats are attached
to the seat structure. The seat belts on the aft seats are attached to the
floar structure.

NOTE

Insure that the individual center seat's step pins
are engaged with the holes in the seat rails before
takeoff and landing.

DOORS, WINDOWS AND EXITS
CABIN DOOR

The cabin door is a one-piece, single-hinged door located on the right
side of the fuselage above the wing. A hold-open assembly on the bottom of

the door frame will keep the door in the open position, The door can be
opened by either the outside or inside handie.
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There are five fixed windows in the airplane, consisting of a rear omni
window, two side picture windows, an emergency exit window on the pitot's
side and a cabin door window. The emergency exit window also contains an
integrally mounted foul weather window. The foul weather window can be
opened during all ground operations and inflight. Airspeed is not
restricted with the foul weather window-open.

EMERGENCY EXIT WINDOW

The pitot's side window may be removed for emergency exit by removing
the plastic cover over the red emergency pullring, putling the ring to
release the window retainers and pushing out at the bottom of the window
with sustatned force to remove the window. The emergency window is held in
at the top by retaining pins. When the window is pushed open far enough,
the pins will s1ip out of their retainers and the window will fall free.

CONTROL LOCKS

& control column lock #s provided to restrict the control column from
moving. This restriction holds the elevators and ailerons in a neutral
position, thus preventing damage to the control surfaces in gusty wind
conditions. The rudder is secured with the opticnal rudder gust lock or hy
placing an external control surface lock over the vertical stabilizer and
rudder. If neither rudder Tock is availabie, caster the nosewheel to the
full left or right pesition. This action will deflect the rudder against
its stop, thus restricting rudder movement.

(WARNING)

Insure all control locks are removed hefore starting
the engines.

PROPELLERS

o+

The airplane is equipped with all-metal, three-bladed, constant-speed,
full-feathering, single-acting, governor-regulated propellers. Each pro-
peller utilizes oil pressure which opposes the force of springs and coun-
terweights to obtain correct pitch for engine load. Oil pressure from the
propeller governor drives the blades toward low pitch {increasing RPM)
while the springs and counterweights drive blades toward high pitch
(decreasing RPM). The source of 0il pressure for propeller operation is
furnished by the engine oil system, boosted in pressure by the governor
gear pump, and supplied to the propeiler hub through the engine crankshaft
flange.

To feather the propeller blades, the propeller contral levers on the
control pedestal must be placed in the feather position. Unfeathering the
propeller is accomplished by positioning the propeller control lever to the
increase RPM position. The optional unfeathering system uses accumulator
air and oil to force the propeller out of feather and into the low pitch
condition.
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{CAUTION]

Do not feather the propeller below 700 RPM as this
may damage the hub mechanism.

PROPELLER SYNCHROPHASER

The optional propeller synchrophaser system, see Figure 7-22, is
designed to match propelier RPM and propelier phase angle of the two
engines. The propeller RPM and phase angle of the siaved (left) engine
will follow changes in RPM and phase angle of the master (right) engine
over a limited range. This limited range feature prevents the left engine
from losing more than 50 propeller RPM shouid the right engine be feathered
with the synchrophaser system on. In addition, the optimum phase relation-
ship between the left and right propeller blades can be selected by the
pilaot for minimum noise and vibration in the cabin.

With the function switch in the OFF position, the system is deenergized
and the automatic phaser RPM control is positioned to its mid-range to
insure normal operation when next turned on. With the function switch in
the SYNC position, the synchrophaser operates as a synchronizer, maintain-
ing the same propeller RPM on both engines. With the function switch in
the PHASE position, the propeller RPM of the left and right engines will be
synchronized and the phase angle of the left engine can be phased with the
phase angle of the right engine by adjusting the phasing rheostat,

The synchrophaser Tight will be illuminated when the SYNC or PHASE
functions are selected, The light will flash when the difference between
the left and right propeller RPM exceeds 50 RPM, As the left propelier RPM
is manually synchronized to the right propeller RPM, the 1ight will flash
at a slower rate until the RPM difference is less than 50, at which time
the Tight will illuminate continuously. .

PROPELLER SYNCHOPHASER

SYNCHROPHASER LIGHT

. FUNCTION sSwITCH
PHASING KNOB

Figure 7-22

7-42 I November 1975



G 31 UR SECTION 7
MODEL AIRPLANE & SYSTEMS DESCRIPTIONS

Make certain that both engines are functioning properly with the syn-
chrophaser turned off. The PHASE position should only be used in level
cruising flight in smooth air. Any major deviations from level flight will
cause the slipstream pattern over the left engine propeller to change,
which in turn will cause a sound level change. Since the left propeliler is
slaved to the right propeller, and the siaving range is 1imited, the
synchrophaser should not be operated at either extreme of the RPM governing
range. -

For best operation, it is important te guard against propeller control
creeping by setting the quadrant friction jock tightly, see Figure 7-1. On
extended flights, it may be necessary to periodically switch to the OFF
position, reset the propeller control levers and reengage the synchre-
phaser.

NOTE

® Manually synchronize the propellers prior to selec-'
ting the SYNC or PHASE positions.

®The propeller synchrophaser must be positioned to
OFF during takeoff, landing and single-engine
operation.
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SECTION 8
AIRPLANE HANDLING, SERVICE AND MAINTENANCE
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INTRODUCTION

Section 8 of the Pilot's Operating Handbook provides information on
cleaning, inspection, servicing and maintenance of the airplane.

If your airplane is to retain the new plane performance and depend~
ab111ty, certain inspection and maintenance requirements must be fol lowed.
It 7s wise to follow a planned schedule of Tubrication and preventive
maintenance based on climatic and flying conditions encountered in your
Tocality.

Keep in touch with your. Cessna Dealer, and take advantage of his knowl-
edge and experience. He knows 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.

A1l correspondence concerning your airplane should include the airplane
model and serial number. This information may be obtained from the FAR-45
required identification plate located on the main cabin door forward post.
Refer to the Airplane Service Manual for an illustration of the identifi-
cation plate.
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PUBLICATIONS

Various publications and flight operation aids are furnished in the
airplang when delivered from the factory. These items are Jisted as
follows: )

CUSTOMER CARE PROGRAM BOOK

PILOT;S OPERATING HANDBOOK

PILOT'S CHECKLLST |

AVIONICS OPERATION GULDE

POWER COMPUTER

SALES AND SERVICE DEALER DIRECTORY
DO'S AND DON'TS ENGINE BOOKLET

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

SERVICE MANUALS AND PARTS CATALOGS FOR YOUR
AIRPLANE .
ENGINE AND ACCESSORIES
"AVIONICS

. Your Cessna Dealer haé a cufrent catalog of all Customer Services
Supplies that are available, many of which he keeps on hand, Supplies
which' are not in stock, he will be happy to order for you,

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 you
wish, you may choose to receive similar notificetion, in the form of

- Service Letters, directly from the Cessna Customer Services Department. A
subscription form is supplied in your Custower Care Program book for your
use should you choose to request this service. Your Cessna Dealer will be
glad to supply you with details concerning these follow-up programs, and
stands ready. through his Service Department, to supply you with fast,
efficient, low cost service. -

INSPECTION REQUIREMENTS

As required by Federal Aviation Regulations, all civil airplanes of
U.S., registry must undergo a completé inspection (annual) each twelve
calendar months. In addition to the required annual inspection, airplanes
operated commercially (for hire) must have a complete inspection every 100
hours of operation. '

In 1ieu of the above requirements, an ajirplane may be inspected in
accordance with a progressive inspection schedule, which allows the work
load to be divided into smaller operations that can be accomplished in
shorter time periods.
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The Cessna Progressive Care Program has been devaloped 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.-

Additional inspections may be required by the FAA. These inspections
are issued in the form of Airworthiness Directives and can apply to the
airframe, engines and/or components of the airplane.. It is the owner's
respansibility to insure complfance with these directives. In some cases,
the Airworthiness Directives require repetitive compliance; therefore, the
owner should insure inadvertent noncompliance does not occur at future
inspection intervals.

NOTE

Refer to FAR Parts 43 and 91 for properly certifi-
cated agency or personnel to accomplish the inspec-
tions. Contact your local Cessna Dealer for addi-
tional information.

CESSNA PROGRESSIVE CARE PROGRAM

The Cessna Progressive Care Program has been designed to help you
realize maximum utilization of your airplane at a minimum cost and down-
time. Under this program, your airplane is inspected and maintained in
four operations at 50-hour intervals during a 200~-hour period. - The opera-
tions are recycled each 200 hours and are recorded in a specially provided
Aircraft Inspection Log as each operation is conducted. ’

The Cessna Aircraft Company recommends Progressive Care for airplanes
that are being fiown 200 hours or more per year, and the 100-hour inspec-
tion 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 equipment and factory-approved
procedures provides the highest level of service possible at lower cost to
Cessna owners.

CESSNA CUSTOMER CARE PROGRAM

Specific benefits and provisions of the Cessna Warranty plus other
important benefits for you are contained in your Customer Care Program book
supplied with your airplane. You will want to thoroughly review your
Custamer Care Program book and keep it in your airpiane at all times.

Coupons attached to the Program book entitle you to an initial inspec-
tion and either a Progressive Care Operation No. 1 or the first 100-hour
inspection within the first 6 months of ownership at no charge to you. If
you take delivery from your Dealer, the jnitial 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 you take delivery, so the initial inspection may be performed allow-
ing the Dealer to make any minor adjustments which may be necessary.
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You will also want to return to your Dealer either at 50 hours for your
first Progressive Care Operation, or at 100 hours for your first 100-hour
inspaction 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.

SERVICING REQUIRMENTS

For quick and ready reference, quantities, materials, and specifica-
tions for frequently used service items (such as fuel, 011, etc.) are shown
in this section.

In addition to the Preflight Inspection covered in Section 4, complete
servicing, inspection, and test requirements for your airplane are detailed
in the Airplane 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 test pro-
cedures in accordance with applicable Service Manuals, it is recommended
that you contact your Dealer concerning these requirements and begin
scheduling your airplane for service at the recommended intervals.,

Cessna Progressive Care ensures that these requirements are accom-
plished at the required intervals to comply with the 100-hour or annual
inspection as previously covered.

Depending on various flight operations, your Tocal government aviation
agency may require additional service, inspections, or tests. For these
regulatory requirements, owners should check with local aviation officials
where the airplane is being operated.

AIRPLANE FILE

There are miscellaneous data, information and 1icenses that are a part
of the airplane file. The following is a checklist far that file. In
addition, a periodic check should be made of the latest Federal Aviation
Regulations to insure that all data requirements are met.

A. To be displayed in the airplane at all times:
(1) Aircraft Airworthiness Certificate (FAA Form 8100-2),
(2) Adrcraft Registration Certificate (AC Form 8050-3).
(3) Aircraft Radio Station License (Form FCC-556, if transmitter
installed).
B. To be carried in the airplane at all times:
{1) Weight and Balance, and associated papers (latest copy of the Re-
pair and Alteration Form, Form 337, if applicable).
(2) Airplane Equipment List. _
{3) Pilot's Operating Handbook
(4) Pilot's Checklist
C. To be made available upon request:
(1) Adirplane Log Book
(2} Engine Log Books
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Most of .the items listed are reguired 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
States should check with their own aviation officials to determine their
individual reguirements.

Cessna recommends that these items, plus the power computer, Customer
Care Program book and Customer Care Card, be carried in the airplane at all
times.

PREVENTIVE MAINTENANCE

Part 43 of the FAR's allows the holder of a pilot certificate, issued
under Part 61, to perform preventive maintenance on any airplane-owned or
operated by him that is not used in air carrier service. Refer to FAR Part
43 for a list of preventive maintenance items the pilot is authorized to
accomplish, .

NOTE

@ Prior to performance of preventive maintenance, re-
view the applicable procedures in the Airplane
Service Manual to insure the procedure is properly
complieted.

® A1l maintenance other than preventive maintenance
must be accomplished by appropriately licensed
personnel. Contact your Cessna Dealer for addition-
a'l information.

@ Pilots operating airplanes of other than United
States registry should refer to the regulations of
the country of certification for information on
preventive maintenance that may be performed by
pilots.

ALTERATIONS OR REPAIRS TO THE AIRPLANE

Alterations or repairs to the airplane must be accomplished by
appropriately licensed persommel. If alterations are considered, the FAA
should be consulted to insure that the airworthiness of the airpiane is not
violated.

GROUND HANDLING
TOWING
The airplane should be moved on the ground with the aid of the nose-

wheel towing bar provided with the airplane. The tow bar is designed to
attach to the nose gear strut fork.
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{CAUTION]

Remove &l11 rudder locks before ground handling.

Yhen using the tow bar, never exceed the nosewheel
turning radius 1imits of 55 either side of the
center. Structural damage may occur if the turn
limits are exceeded. Do not push or pull on pro-
peilers or control surfaces when moving the airpliane
on the ground.

Should towing operations be required which cannot be accomplished with
the nosewheel towing bar, refer to the Airplane Service Manual for proper
towing procedures using the main landing gear.

PARKING

Parking is normally accomplished with the nosewheel aligned straight
ahead. This minimizes stress on the nose gear during starting and simpli-
fies the steering during subsequent departures from the parking area. If
gusty wind conditions prevail and the optional rudder gust lock is not
installed, restrict rudder travel with an external rudder gust lock or
caster the nosewheel to the extreme right or left position. This forces
the rudder against the rudder stop which minimizes buffeting of the rudder
in gusty weather. When parking the airplane, head into the wind and set
the parking brake.

{CAUTION]

Do not set parking brakes when the brakes are
overheated or during cold weather when accumulated
moisture may freeze the brakes, :

When setting the parking brake is impractical, chock the main and nose
wheels to prevent airplane movement.

With the mixture levers in IDLE CUT-OFF, the fuel flow 1s effectively
blocked at the fuel metering unit. Thus, 1t is unnecessary to place the
fuel selectors in the OFF position if the airplane is receiving normal
usage. However, if a long period of inactivity is anticipated, the fuel
selectors should be turned OFF to preclude any possible fuel seepage that
might develop through the metering valve.

NOTE

Do not leave the fuel selectors in an intermediate
position, as fuel from the main tanks will transfer
into the auxiliary tanks.
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TIE-DOWN

Proper tie-down procedure is the best precaution against damage to a
parked airplane by gusty or strong winds. To tie-down the airplane
securely, proceed as Tollows:

1. Head airplane into the wind if possible. Close enginé cowl flaps
after engines have cooled sufficiently. :

2. Set parking brake and install control locks to restrict travel of
all movable surfaces.

{CAUTION]

Do not set parking brake when the brakes are over-
heated or during cold weather when accumulated
moisture may freeze the brakes. :

3. 'If a rudder gust lock is not available, caster the nosewheel to

: the extreme left or right positions.

4. Install pitot tube cover(s) if available.

5. Set elevator, aileron and rudder trim tabs to neutral, so the trim
tabs fair with the control surfaces. .

6. Use ropes or chains of at least 700 pounds tensile strength.
Secure the nose gear with a rope attached above the nose gear
torque link. The other end should be attached to a substantial
ground anchor. The rope angle to the ground should be 45 degrees,
Attach a second rope in a similar manner to the opposite side of
the nose gear. Secure the tail tie-down fitting in a similar
manner. Do not impose side loads on the tie-down fitting.

JACKING AND LEVELING

Three jack points are provided on the underside of the airplane; one is
located just aft of the nose wheel well, and one is located on the lower
surface of each wing, just aft of the main gear attach points.

NOTE

@®To prevent the flight hour recorder from recording
vwhile the airplane is on Jjacks and battery switch is
in the ON position, remove fuse located in the side
console. Reinstall fuse when finished.

® Special fwo-‘ton Jacks, ideally suited to the 310R
can be supplied by the Cessna Aircraft Company.
Three jacks are required to Tift the airplane.

To level the ajrplane longitudinally and laterally, use the three
Jacking points provided on thée airplane. Level longitudinally by backing
out the two screws at "Level Point" on the left outside fuselage at
Stations 88.90 and 59.10 and place a spirit level on these screws, then
level longitudinally. To level laterally, place a spirit level centered
on the outside skin along the rear spar on the underside of fuselage.
Refer to the Airplane Service Manual for additional information.
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Flyable storage applies to all airplanes which will not be flown for an
indefinite pericd but which are to be kept ready to fly with the least pos-
sible preparation. If the airplane is to be stored temporarily, or indefi-
nitely, refer to the Ajrplane Service Manual for proper storage procedures,

Airplanes which are not in daily f]ight should have the propellers

rotated,

by hand, six revolutions at least once each week., In damp ¢1i-

mates and in storage areas where the daily temperature variation can cause
condensation, propeller rotation should be accomplished more frequently.
Rotating the propeller 45° to 90° from its original position redistributes
residual oil on the cylinder walls, crankshaft and gear surfaces and repo~
sitions the pistons in the cylinders, thus preventing corrosion. Rotate
cpropellers as follows:

1.
2.
3.
4

.

ThrottTes - IDLE.

Mixtures - IDLE CUT-OFF.

Magneto Switches - OFF.

Propellers - ROTATE CLOCKWISE. Manually rotate propellers six
revolutions, standing clear of arc of propelier
blades. Stop propeller 45° to 90° from its original
position. .

Keep fuel tanks full to minfmize condensation in the fuel tanks, Main-
tain battery at full charge to prevent electrolyte from freezing in cold

weather.,

If the airplane 1s stored outside, tie-down airplane in anticipa-

tion of high winds. Secure airplane as follows:

1.

8-8

Secure rudder with the optional rudder gust lock or with a control
surface lock over the fin and rudder. If a lock is not available,
caster the nosewheel to the full Teft or right position.

Install control column lock in pilot's control column, if avail-
able, If column lock is not available, tie the pilot's control
wheel full aft with a seat belt..

Tie ropes or chains to the wing tie-down fittings located on the
underside of each wing, Secure the opposite ends of the ropes or
chains to ground anchors. Chock the main landing gear tires; do
not set the parking brake if a long period of inactivity is
anticipated as brake seizing can result.

Secure & rope (no chains or cables) to the upper nose gear trun-
nion and secure opposite end of rope to a ground anchor. Chock
the nose landing gear tire. _

Secure the middle of a rope to the tail tie-down fitting. Pull
each end of rope at a 45-degree angle and secure to ground anchors
at each side of the tail. ‘

At the end of 30 days, the airplane should be flown for 30 minutes
until 0j1 and cylinder temperatures reach normal operating range.
If the airplane 1s not flown at the end of 30 days, the airplane
should be placed in temporary or indefinite storage.
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SERVICING

NOTE

Refer to the Airplane Service Manual for complete
servicing requirements.

FUEL {Aviation Grade 100/130 Minimum - Green Color) I

Low lead aviation grade 100LL (Blue Color) is & suitable alternate.
Service after each flight. Keep full to retard condensation in the tanks.
Tank capacities are:

Each Main Tank -~ 51.0 Gallons

Each Optional Auxiliary Tank - 20.5 Gallons (40-Gallon Option)
Each Optional Auxiliary Tank - 32.0 Gallons (63-Gallon Option}
Each Optional Wing Locker Tank - 20.5 Gallons

Isopropy]l alcohol may be added to the fuel supply in quantities not to
exceed 1% of the total. Refer to Fuel Additive paragraphs in this section

for additional information.
|WARNING|

®Do not operate any avionics or electrical equipment
on the airplane during fueling. Do not allow open
flame or smoking in the vicinity of the airplane
whiie fueling.

®During all fueling operations, fire fighting equip-
ment must be available. Two ground wires from
different points on the airplane to separate
approved grounding stakes shall be used.

Fuel Additive

Strict adherence to recommended preflight draining instructions as
called for 4in Section 4 will eliminate any free water accumuiations from
the tank sumps. While small amounts of water may still remain in solution
in the gasoline, it will normally be consumed and go unnoticed in the
operation of the engine.

One exception to this can be encountered when operating under the
combined effect of: 1) use of certain fuels, with 2) high humidity condi-
tions on the ground 3) followed by flight at high altitude and Tow tempera-
ture (flight levels of 20,000 feet or above and temperatures of -28.9°C
{-209F) or below). Under these unusual conditions small amounts of water
in solution can precipitate from the fuel stream and freeze in sufficient
quantities to induce partial icing of the engine fuel injection system.

While these conditions are quite rare and will not normally pose a
problem to owners and operators, they do exist in certain areas of the
world and consequently must be dealt with, when encountered.
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Therefore, to alleviate the possibility of fuel icing occurring under
these unusual conditions it is permissible to add isopropyl alcohol or
ethylene glycel monomethy! ether {EGME) compound to the fuel supply.

The introducticn of alcohol or EGME compound into the fuel provides two
distinct effects: 1} it absorbs the dissolved water from the gasoline and
2) alcohol has a freezing temperature depressant effact.

Alcohol, if used, is to be blended with the fuel in a concentration of
1% by volume. Concentrations greater than 1% are not recommended since
they can be detrimental to fuel tank materials.

The manner in which the alcohol is added to the fuel is significant
because alcohol is most effective when it is completely dissolved in the
fuel. To insure proper mixing the following is recommended:

1. For best results the alcohol should be added during the fueling

operation by pouring the alcohol directly on the fuel stream
issuing from the fueling nozzle.

ALCOHOL - FUEL MIXING RATIO CHART
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Figure 8-1
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An alternate method that may be used is to premix the complete
alcohol dosage with some fuel in a separate c¢lean container
(approximately 2-3 gallon capacity) and then transferring this
mixture to the tank prior to the fuel operation.

Any high QUality isopropyl alcohol may be used, such as:

Anti~icing fluid (MIL-F-5566) ar
Isopropyl alcohol (Federal Specification TT-I-735a).

Figure B8-1 provides alcohol-fuel ratio mixing information.
Ethylene giycol monomethyl ether (EGME) compound in compliance with

MIt-1-27686 or Phillips PFA-55MB, if used, must be carefully mixed with the
fuel in concentrations not to exceed 0.15% by volume.

I/CAUTION]

® Mixing of the EGME compound with the fuel is ex-
tremely important because concentration in excess of
that recommended (0.15 percent by volume maximum)
will result in detrimental affects to the fuel
tanks, such as deterioration of protective primer
and sealants and damage to O-rings and seals in the
fuel system and engine components. Use only blend-
ing equipment that is recommended by the manufac-
turer to obtain proper proportioning.

® Do not allow the concentrated EGME compound to come
in contact with the airplane finish or fuel cell as
damage can result.

Prolonged storage of the airplane will result in a water buildup in the
fuel which “leeches out" the additive, An indication of this is when an
excessive amount of water accumulates in the fuel tank sumps. The con-
centration can be checked using a differential refractometer, manufactured
by the Seiscor Corporation, Tulsa, Oklahoma. It is imperative that the
technical manual for the differential refractometer be followed explicitly
when checking the additive concentration.

OIL (Avidation Grade Engine Qil; SAE 50 Above 4.4°C {40°F), SAE 30
- Below 4.4°C (40°F) or Multiviscosity Unrestricted Temperature Range
- Filter 623427}

Multiviscosity oil is. recommended for use after the first 25 hours of
engine operation for improved starting in temperatures below 44°C (40°F).
When operating temperatures overlap indicated ranges, use the lighter grade
of 0i1. Ashless dispersant oil, conforming to Continental Motors Specifi-
cation MHS5-24, must be used. No oil additives are approved for use. Change
oil and filter every 100 hours or 6 months, whichever occurs first. Reduce
intervals for prolonged operation in dusty areas, cold climates, or when
short flights and long idle periods result in sludging conditions.
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Check o0il level before each flight.
quarts.

far normal flights of Tess than 3 hours,

== 310R

NOTE

For faster ring seating and improved o1l control,
your Cessna was delivered from the factory with
corrosion preventive oil conforming to MIL-C-6529,
Type II. This break-in 0il must be used only for
the first 25 hours of operation; at that time it
must be replaced with ashless dispersant oil. If
0il1 must be added during this first 25 hours of
operation, use straight mineral oil conforming to
MIL-L-6082.

Do not operate on less than 9

To minimize loss of oil through breather, i1l to 10-quart level

For extended flight, fill to

capacity wh1ch is 13 quarts for each engine sump including 1 quart for oil

filter.

OXYGEN {Aviators Breathing Oxygen - Specification MIL-0-27210}

Refiil whenever pressure drops below 300 PSI.

8~12

OXYGEN SERVICING CHART

Check pressure gage for anticipated requwements before each flight.

AMBIENT FILLING AMBIENT FILLING
TEMPERATURE PRESSURE | TEMPERATURE PRESSURE
°C °F PSIG °c °F PSIG
—17.8 o] 1600 211 70 1825
22 10 1650 267 80 1950

—67 20 1675 322 20 2000
—11 30 1725 . 378 100 2050
4.4 40 1775 433 10 2100
10.0 850 1825 48,9 120 2150
156 60 1875 54.4 130 2200
THE NUMBERS SHOWN ABOVE ARE APPLICABLE TO 1800 PSI

OXYGEN BOTTLES. IF AN 1850 PSI OXYGEN BOTTLE IS
 INSTALLED, INCREASE EACH FILLING PRESSURE BY 50 PSI.

Figure 8-2
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The oxygen cylinders, when fully charged and allowed to stabilize at a
temperature of 21.19% (709F), contain approximately 48.3 cubic feet of
oxygen, under a pressure of 1800 PSI or 76.6 cubic feet of oxygen under a
pressure of 1850 PSI. FiTling pressures will vary, however, due to the
ambient temperature in the filling area, and because of.the temperature
rise resulting from compression of the oxygen. Because of this, merely
Titling to 1800 or 1850 PSI will not reswit in a properly filled cylinder.
Fill to the pressures indicated in Figure 8-2 for the ambient temperature.

',WARNING.

0i1, grease, or other lubricants in contact with
oxygen create a serious fire hazard, and such con-
tact must be avoided when handling oxygen equipment.

The oxygen cylinder is serviced through a filler valve located inside
the nose baggage bay on the aft baggage bay bulkhead.

ALCOHOL ‘WINDSHIELD DEICE RESERVOIR'(Isopropy| Alcohol MIL-F-5566)

Check reservoir fluid level; fil11 as required. Reservoir capacity is
3.0 galions.

TIRES

Tire pressure should be maintained at 60 PSI for the main wheel tires
and 40 PSI for the nosewheel tire. ’ :

AIRPLANE CLEANING AND CARE
PAINTED SURFACES

The painted exterior surfaces of your new airplane require an initial
curing period which may be as long as 90 days after the finish is applied.
During this curing period some precautions should be taken to avoid damag-
ing the finish or interfering with the curing process. The finish should
be cleaned only by washing with clean water and mild soap, followed by a
rinse water and drying with cloths or a chamois. Do not use pdlish or wax,
which would exclude air from the surface, during this 90-day curing period.
Da not rub or buff the finish and avoid flying through rain, hail or
sleet., .

Once the finish has cured completely, it may be waxed with a good
automotive wax. A heavier coating of wax on the leading edges of the
wings, tail, engine nose cap and propeller spinner will help reduce the
abrasion encountered in these areas.

PROPELLER .
Preflight inspection of propeller blades for nicks and wiping fhem

occasionally with an o0ily cloth to clean off grass and bug stains will
assure long, trouble-free service. It is vital that smail nicks on the
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propeller, particularly near the tips and on the leading edges, are dressed
out as soon as possible since these nicks produce stress concentrations,
and if ignored, may result in cracks. Never use an alkaline cleaner on the
blades; remove grease and dirt with Stoddard solvent. Do not feather the
propellers below 700 RPM as this may damage the hub mechanism.

LANDING GEAR

Cessna Dealer's mechanics have been trained in the proper adjustment
and rigging procedures of the landing gear system. To assure trouble-free
gear operation, have your Cessna Dealer check the gear regularly and make
any necessary adjustments, Only properly trained mechanics should .attempt
to repair or adjust the landing gear components and system.

DEICE BOOTS

The optional deice boots have a special, electrically conductive coat-
ing to bleed-off static charges which cause radio interference and may per-
forate the boots. Fueling and other servicing operations should be done
carefully, to avoid damaginq this conductive coating or tearing the boots.

To prolong the 1ife of surface and propeller deice boots, they should
be washed and serviced on a regular basis. Keep the boots clean and free
from oil, grease and other solvents which cause rubber to swell and deteri-
orate. Qutlined below are recomnended cleaning and servicing procedures.

|CAUTION]

-Use only the following instructions when cleaning
boots. Disregard instructions which recommend
petroleum base liquids (Methyl-Ethyl-Ketone, non-
leaded gasoline, etc.} which can harm the boot
material.

Clean the bgots with m11d soap and water, then rinse thoroughly with
cTean water,

NOTE

Isopropyl alcohol can be used to remove grime which
cannot be removed using socap. If isopropyl alcohol
is used for cleaning, wash area with mild soap and
water, then rinse thoroughly with clean water,

- To possibly improve the service life of deice boots and to reduce the
adhesion of ice, it is recommended that the deice boots be treated with AGE
MASTER No. 1 and ICEX.

AGE MASTER No. 1, used to protect the rubber against deterioration from
ozone, sunlight, weathering, oxidation and pollution, and ICEX, used to
help retard ice adhesion and for keeping deice boots looking new longer,
are both products of and recommended by B, F. Goodrich.
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The application of both AGE MASTER No. 1 and ICEX should be in accord-
ance with the manufacturer s recommended directions as outlined on the

containers.
[CAUTION}

® Protect adjacent areas, clothing, and use plastic or

* rubber gloves during applications, as AGE MASTER No.
1 stains and ICEX contains silicone which makes
paint touchup almost impossible.

® Ensure that the manufacturer's warnings and cautions
are adhered to when using AGE MASTER Ne. 1 and ICEX.

Smal} tears and abrasions in surface deice boots can be repaired tempo-
rarily without removing the boots, and the conductive coating can be
renewed. Your Cessna Dealer has the proper materials and know-how to do
this correctly. '

ENGINES

The engine compartments should be-cleaned, using a suitable solvent.
Most efficient cleaning is done using a spray-type cleaner. Before spray
cleaning, insure protection is afforded for components which might be
adversely affected by the solvent. Refer to the Airplane Service Manual
for proper lubrication of controls and components after engine cleaning.

INTERIOR CARE

To remove dust and loose dirt from the upholstery, headliner and car-
pet, clean the interior regulariy 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 1liquid is taken up.
Scrape off sticky materials with a dull knife, then spot-clean the area.

0ily spots may be cleaned with household spot removers, used sparingly.
Before using any solvent, read the fnstructions on the container and test
it on an obscure place on the fabric to be cleaned. Never saturate the
fabric with a volatile solvent; it may damage the padding and backing

materials.
|WARNING|

® Use all cleaning agents in accordance with the manu-
facturer's recommendations.

®The use of toxic or inflammable cleaning agents is
discouraged. If these cleaning agents are used,
insure adequate ventilation is provided to prevent
narm to the user and/or damage to the airplane.
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Soiled upholstery and carpet may be cleaned with foam-type detergent,
used according to the manufacturer's instructions. To minimize wetting the
fabric, keep the foam as dry as possible and remove it with a vacuum
cleaner. :

The plastic trim, instrument panel and control knobs need only be wiped
with a damp cloth. 011 and grease on the control wheel and control knobs
can be removed with a cloth moistened with kerosene. Volatile solvents,
such as mentioned in paragraphs on care of the windshield, must never be
used since they soften and craze the plastic.

WINDOWS AND WINDSHIELDS

The plastic windshield and windows should be kept clean and waxed at

- all times. To prevent scratches and crazing, wash them carefully with
plenty of soap and water, using the palm of the hand to feel and dislodge
dirt and mud. A soft cloth, chamois -or sponge may be used, but only to
carry water to the surface. Rinse thoroughly, then dry with a clean, moist
chamois. Rubbing the surface of the plastic with & dry cloth builds up an
electrostatic charge which attracts dust particles in the air. Wiping with
a moist chamois will remove both the dust and this charge.

[CAUTION]

Applying Tocalized heat to a windshield equipped
with an optional electrical anti-ice panel may dis-
tort or damage the windshield anti-ice panel.

Remove 011 and grease with a cloth moistened with kerosene. Never use
gasoline, benzine, acetone, carbon tetrachloride, fire extinguisher fluid,
lacquer thinner or glass cleaner. These materials will soften the plastic
and way cause it to craze.

After removing dirt and grease, if the surface is not badTy scratched,
it should be waxed with a good grade of commercial wax. The wax will fill
in minor scratches and help prevent further scratching. Apply a thin, even
coat of wax and bring it to a high polish by rubbing Tightly with a clean,
dry, soft flannel c¢loth. Do not use a power buffer; the heat generated by
the buffing pad may soften the plastic.

Do not use a canvas cover on the windshield unless freezing rain or
sleet s anticipated. Canvas covers may scratch the plastic surface.

OXYGEN MASKS

The pilot's mask is a permanent type mask, while the remainder are the
semipermanent type. They may be cleaned with alcohol or used as disposable
masks. Additional masks and hose assemblies are available from your Cessna
Dealer,
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1 General
11 System Overview

This Alplane Flight Manual Supplement (AFMS) applies to aircraft installations of the following possible
display combinations:

EFD1000 Level B PFD Pro or EFE1000 PFD Pro

EFD1000 Level B PFD Pro or EFD1000 PFD Pro, and EFC500 MFD
EFD1000 Level B PFD Pro or EFD1000 PFD Pro. and EFC1000 MFD
EFD1000 Level B PFD Pro or EFD1000 PFD Pro, and EFD1000 MFD and
EFD500 MFD

» EFD1000 FFD Pilot

« EFP1000 PFD Pilot and EFD500 MFD

The Evolution Flight Display System is a multi-display, highly capable Electronic Flight Instrument System
(EFIS) with integral Micro Electromechanical Systems (MEMS)-based Air Data Attitude and Heading
Reference System (ADAHRS) with either internal backup battery or extemnal Emergency Backup Battery
(EBB). The syslem offers a state-of-the art Primary Flight Display (PFD) with Attitude/Flight Director, and-
HSl/two-pointer RMI, combined with mapping, satellite weather, traffic and Stormscope® overlays. When
combined with the optional EF[>1000 MFD and/or EFD500 MFD, the system offers a multig)ane[, Multi-
Function Dispiay (MFD) solution that displays high resolution moving maps with Jeppesen® enroute and
terminal data, satellite weather information, Stormscope data, traffic sensor data, relative terrain
depictions, secondary attitude information, and a secondary HSI display. In addition, at the push of a
button the EFD1000 MFD can instantly revert to a fully-functional primary flight display generated from
ADAHRS data completely independent of that generated by the PFD, When combined with the optional
Emergency Backup Battery the EFD1000 PFD and MFD combination provides an unsurpassed level of
reliability and safety, and has FAA approval to replace mechanical airspeed and altitude instrurments
traditionally required with previous generation EFIS systems.

The EFD1000 Pilot PFD is a Primary Flight Display (PFD) with Attitude indicator, heading indicator and
moving map. The Pilot PFD does not interface with weather ar traffic data, and cannot be installed with
an EFD1000MFD.

The Level B EFD000 PFD provides a higher level of software integrity, primarily for certification on
higher-periormance (Class Il') aircraft. The Level B PFD does not interface with weather or traffic data,
and can be installed with an EFD100¢ MFD and/or an EFD500.

The EFD1000 Pilot PFD is a Primary Flight Display (PFD) with Attitude indicator, heading indicater and
maoving map. The Pilot PFD does not interface with weather or traffic data, and cannot be installed with
an EFD1000 MFD.

The EFD500 is a fully functional MFD with all the capability of the EFD$000 MFD except reversion, HSI,
Remote Senser Module (RSM), Emergency Backup Battery, Cross Link information(receive only} and the
air data, attitude and heading features.

The standard internal battery in the EFD1000 or EFD500 is capabte of providing 30 or more minutes of
operation at typical cockpit temperatures if aircraft power to the system fails. An optional Emergency
Backup Battery (EBB) available for the EFD1000 MFD provides a guaranteed 30 minutes of emergency
operation, even under exireme environmental conditions, when maintained as required by the Installation
Manual (900-00003-001). Typical EBB endurance at 25°C is two or more hours, depending on the
backlight intensity,

When the EFD1000 MFD with Emergency Backup Battery is used to replace backup altirmeter and
airspeed indicators the battery condition must be verified prior to each flight.

'FaA Advisory Circular 23-130%-1D defines a Class |If aircraft as typically Single Recipracating Engine, Single
Turbine Engine, Multiple Reciprocating Engine and Multiple Turbing Engine equal or over 6000 pounds Maximum
Certificated Gross Takeoff Weight.

DOCUMENT 900-00008-001 PAGE 5 OF 41 REVISICN F
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Figure 1 provides a block diagram of a complete EFD1000/500 system installation, including optional
interfaces. See section 1.2 for a list of equipment installed in your aireraft.

For detailed information on the aperation of the EFD1000 PFD please refer to Aspen Avionics document
091-00005-001, EFD1000 PFD Pilot’s Guide. For additional information abaut the EFD1060/500 MFD,
please refer to Aspen Avionics document 091-00006-001, EFD1000/500 MFD Pilot's Guide. These
documents must be cairied in the aircraft whenever an EFD1000 PFD and/or EFD1000/EFD200 MFD are
installed in the airplane.

EFD1DDO Pilot Features., Refer to the Pilot's Guide for detailed information:

o Airspeed and Altitude Tapes

o Integral Altitude Alerter (visual only; no audible alert}

o Slaved heading indicator with heading Bug
Base map with flight plan legs and waypoints
360° and arc view
GPS Groundspeed, QAT and TAS
Display of calculated winds aloft
Integral Air data computer and Attitude Heading Reference System (ADAHRS)
Built in backup battery and available emergency GPS
Brilliant Display

o The Pilat can only be configured for only one GPS navigator
The EFD1000 Pro Features include the features of the EFD Pilet plus:

o Full slaved Electronic HS| with dual bearing pointers in lkeu of the staved heading
indicatar

o

o o 0o 0 ©

el

o Integrates with most GA autopilot and Flight Diractor systems
o Dual GPS and dual VHF Nav support

o Builtih GPS Steering, {with compatible GPS navigator)

o Approach minimums alerting

o Optional Traffic and Weather interfaces

DOCUMENT S00-00008-0G1 PAGE & OF 41 REVISIONF
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Date: July 14, 2010 @ Copyright 2010 Aspen Avionics Inc.



Aspe "'b”if ATICNITE Evolution Fifght Dispiay System Alrplane Fillght Manual Supplement

1.2 Installed Equipment Configuration Matrix

The table below records the: equipment and optional interfaces installed in your aircraft, and will be
completed during instaliation by the installation facility. The table is marked with the specific equipment
that is installed in your aircraft, and shows what external interfaces have been installed, such as traffic
and weather, and to which EFD the data is provided.

Please refer to this sheet to determine which portions of this AFMS are applicable to your specific aircraft
installation:

NOTE: These tables are to be completed by the Avionics Installer

EFD500 | EFD1000 | EFD1000 LevelB | EFDT1000
MFD - | PFD PRO PFD EFD1000 MFD
PILOT PFD

Installed Evelution Flight Displays / t/

o S

RSM with GPS

RSM without GPS, top mount

RSM without GPS, battorn mount

EEB Emergency Backup Battery

Traffic Interface

Stormscope® Intertace

XM Weather Interface (Requires optional EWRS50)

Charts

Table 1 Installed Equipment Configuration

Backup Attitude Indicator YES (Required}

Backup Attitude Power Source Emergency Vacuum
Backup Battery

Standby Airspeed Indicator NO* YES

Standby Altimeter NO* YES

Table 2 Backup Instruments Configuration

*aAn operational EBB Emergency Backup Battery connected to an EFD1000 MFD is required unless a standby
Airspaed indicator and a standby Altimeter are installed. See Section 1.1 and Table 4.

DOCUMENT 900-00008-001 PAGE 7 OF 41 REVISION F
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2 Limitations

24 Pilot's Guide

Limitation: Aspen Avionics document 091-00005-001, EFD1000 PFD Pilot's
Guide must be carried in the aircraft and be available to the flight
crew.

Limitation: For instaliations that include the optional EFD100¢ MFD or EFD500
MFDs, Aspen Avionics document 091-00006-001, EFD1000/500
MFD Pilot's Guide must be camied in the aircraft and be available
to the flight erew.

22 Software Versions

Limitation: The EFD1000/50¢ display must use the software versions listed
below, or tater FAA approved versions.

The EFD1000 and EFD500 use identical software source code. A license key “image” stored in the unit
Configuration Module determines the associated operating mode {i.e. PFD, MFD) and enabled features
(i.e. weather, traffic) of the cornected EFD hardware.

The EFD software version is displayed on the Main Menu System Status page. Refer to Table 1 Instalied
Equipment Configuration, to determine the configuration of this aircraft.

Software Name Version 2.X

System Compenent Software Version

{or subsequent)
EFD1000 (PFD or MAP 21

MFD) and EFD500
MFD I0P 2.0
EFD1000 Level B MAP B2.1
Pro (PFD)

10P B20

2.3  Airspeed Limitation

Limitation: The maximum approved operating airspeed for this systemis 270
KIAS (311 MPH IAS).

FAA APPROVED
Date: July 14, 2010 @ Copyright 2010 Aspen Avionics Inc.
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24 Pitot Obstruction Monitor

Limitation: For aircraft with two EFD100€ displays, an IFR GPS must be
operable for dispatch under IFR,

NOTE:

This limitation applies only to aircraft with both an EFD1000 PFD and an
EFE1000 MFD, regardless of the standby instrument configuration

Most light aircraft have only a single pitot and static system available for flight instrument use_ As such, a
common pitot and static input is shared between the EFD1000 PFD and the EFD1000 MFD. Should one
or both of these lines become blocked, such as might accur due to an inadvertent icing encounter or from
water trapped in the lines, then both the EFD1000 PFD and the EFD1000 MFD, along with any installed
standby indicators of airspeed and altitude, could display erroneous airspeed and altitude information.

Furthenmore, because the EFD1000 uses pitot and static pressures as part of the ADAHRS attitude
solution, loss or corruption of the pitot or static pressures could also influence the accuracy of attitude
information.

The EFD1000 has been shown to be rebust to these failures, either by being tolerant to incorrect pitot or
stafic inputs, or by detecting and annunciating a degraded attitude solution. When connected to an IFR
certified GFS, the system evaluates indicated airspeed and GPS groundspeed to identify conditions
indicafive of a blockage in the pitot system. If a blockage is detected the monitor will fail the attitude
sohation, post red X's in place of the altitude and heading information, and present a *CHECK PITOT
HEAT" message as a reminder to the pilot to check for ice accumulating on the pitat probe. An
“ATTITUDE FAIL" annunciation will accompany the “CHEGK PITOT HEAT" amber annunciation, and will
be presented when indicated airspeed is less than 30 KIAS (35 mph) and GPS groundspeed is greater
than 50 kts (58 mph).

Once the system detects that the pitot obstruction has been cleared, the “CHECK PITOT HEAT"
annunciation is removed and the system automatically performs an ADAHRS in flight reset,

Should.a GPS failure be experienced in flight, the Pitot Obstruction Monitor continues to operate in a fail
safe mode and will continue to detect obstructions in the pitot systern that might occur, However, post
landing the monitor remains active and as the airplane slows below 30 KIAS the system will post a red X
in place of the attitude and heading information and post the “CHECK PITOT HEAT” message. In this
circurnstance, restoring the GPS system, or cycling power to the affected EFD1000, will restore normal
monitor operation.

In some aircraft with very low stall speeds it may be possible to activate the Pitot Obstruction Monitor
when performing slow flight at indicated airspeeds below 30 KIAS. Under these circumstances if the
groundspeed exceeds 50kis the monitor will activate. Should this oceur, fly by reference to the standby
attitude indicalor or the visual horizen. To restore normal ADAHRS operation, increase the indicated
airspeed o a value greater than 30 KJAS; the affected display will then perferm an automatic reset.

This Pitot Obstruction Monifor is not available in installations without a GPS. An IFR approved GPS is
required for installations with two EFD1000 displays.

2.5 Databases {EFD1000/500 MFD Only)

There are several databases available (see Table 3). Jeppesen provides terrain, NavData®, cuttural
information and obstacle data. The intended function of each of these databases is to provide a
background graphical depiction of the surrounding map features used to improve the flight crew
awareness of the aircraft ownship position relative to other items depicted on the moving map. The
background graphical depiction of the surounding map features is not to be used for navigation and must

DQCUMENT S00-00008-001 PAGE 11 OF m1 REVISIONF
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not be used as a basis for maneuvering.

The overlaid flight plan originates from the GPS and can be used for navigation within the limitations of
the GPS approval.

The EFD000 PFD does not use a database.

Limitation: Database cumrency date must be acknowiedged on the EFD1000 MFD
. and EFB500 MFD prior to each flight. Flight with an expired database is
not recommended. Any out of date data displayed on the EMD must
either a) be verified to be correct by the flight crew before use or b} not
be used.

Limitation: Legend information, as well as climb and descent tables, MLS
frequency pairing and general data that are feund in the NACO paper
Temminal Procedures Volumes are not provided in the Charts Database.,
The operator is responsible for access to this information as required by
regulation.

The Jeppesen NavData®, Cultural database and Obstacle database are all combined into a single
download frem Jeppesen. Terrain data is loaded at the factory and does not require periodic updating.
The temrain database is available from Jeppesen.

The Termninal Procedures Charts (Charts) database updates are provided by Seattle Avionics.
Data base valid dates for-Jeppesen and Charts are displayed at power up and require a pilot action to
acknowledge. Database valid date information can also be accessed via the main menu of the MFD.

NOTE:

Flight with an expired database is not recommended.

An expired database dees not prevent terrain or other Nav Map features from
being displayed on the MFD

DOCUMENT 500-00008-001 PAGE 12 CF 41 REMISION F
FAA APPROVED
Date: July 14, 2010 @ Copyright 2010 Aspen Avionics Inc.



AsPEN ,\\/”j;‘ viGNIG S Evalution Flight Dispizy System Airplane Flight Manual Supplement

Database Includes Update Cycle | Database | Limitations
Type Provider
Tetrain High resolution terrain data for Delivered with | Jeppesen
Americas, International, or unit, updated mail order

Worldwide geographic regions. as desired
Terrain depiction is limited 1o the
region between 65 deg N latitude
to 65 deg South latitude

NavData Includes Navaids, Controlled 28 day update | Jeppesen
Airspace, Restricted, Prohibited | cycle JSUmM® These
and Special Use Airspace, databases
Airports, etc. ~

Cultural Includes Roads, Rivers, 28 day update | Jeppesen :ﬁ[;}nt::vdeed
Railroads, Political boundaries, | cycle Jsu ﬂtng::mw
Cities, etc.

Obstadies | Includes man made obstacles 28 day update | Jeppesen ::'_IV; ?rl;e:gt

- greater than 250 ft. AGL. This aycle JSUM® 10 be used

database relies upon data for
reported by govemment agencies navigation.

and may net include all obstacles
due to inherent reporting and
processing delays in the data. in
addition, chstacle data may not
be available for all regions within
the data card coverage area.
Charts NACO Terminal Procedures 28 day update | Seattle
Charls cycle Avionics

Table 3 Database Listing and Descriptions

28 RSM GPS Usage (if installed)

Limitation: The RSM GPS is limited to EMERGENCY USE ONLY.

The EFD1000 RSM can opticnally include a non-certified GPS receiver. This GPS can provide
positioning data when all other approved sources of GPS data have failed. Position data from the RSM
GPS will only become available for use following a loss of position information from all ather connecied
GPS system({s). When the RSM GPS is in use, the current flight plan leg will be shown in white rather
than magenta, and a message is presented limiting the RSM GPS to EMERGENCY USE ONLY.

2.7  Operation on Internal Battery or EEB

Limitation: Takeoff with aircratt voltage (as indicated on the EFD) below 12.3V
(14V electrical system) ar 24.6V {28V electrical system) is NOT
AUTHORIZED.

Each EFD1000 or EFD500 is equipped with either an internal battery, or an external Emergency Backup
Battery. Battery operation and logic is the same regardiess of which battery is connected to your display.
The Emergency Backup Battery has a wider operating temperature envelope than the internal battery,
and will provide battery capacity for significantly longer than the internal battery.

The EFD system incorporates sophisticated power fogic to determine when to transition to battery. On
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the ground, the system will turn on and turnt off with the application or removal of aircraft power. In the
air, the system will transition to battery if aircraft pewer is removed or degraded. Transition thresholds
and times will vary as a function of the input voltage to the display, which can be observed via the Menu
Power Settings Page. Battery operation should be expected any time the aircraft charging system is
unable to maintain a voltage at the EFD of 12.3 V (14V electrical system) or 24.6V (28V electrical
system). Under these circumstances, should the aircsaft dispatch the EFD will transition to battery shortly
after reaching flying speed.

28  Emergency Backup Battery (EFD1000 MFD Only)

Limitation: Dispatch when EBB charge status of less than 80% is NOT
AUTHORIZED if the EBB is required by the KOEL in section 212.7

Dispatch with a cabin temperature below -20°C is NOT
AUTHORIZED if the EBB is required by the KOEL in section
2.12.7.

The Emergency Backup Battery is an approved emergency power source for the EFD1000 MFD, When
installed, the EBB enables the EFD1000 MFD to be the approved backup instrument to the EFD1000
PFD, and authorizes removal of independently-powered standby airspeed and alitiude instruments.
When maintained in accordance with the Installation Manual (annual check and scheduled replacement
per 900-00003-001) and the EFD1000 MFD shows a charge status of 80%, the EBB will provide at least
30 minutes operation when cold-soaked to -20°C and the display is operated at the default maximum
backlight intensity. Battery operation below this temperature is not assured. The EBB charge status
must be verified prior to each flight where the EBB is required by the KOEL in section 2.12.7. The
minimum dispatch limit is 80% when the EBB is required.

At cold temperatures it takes 10 minutes for the EFD1000 system to calculate an accurate EBB charge
status. On the ground when the battery is colder than 0°C, a timer will run for 1¢ minutes before EBB
charge status is displayed. In the air, the charge status will be indicated after a 15 second delay. When
the battery is cold (<0°C) the % rermnaining value will initially decrease rapidly for several minutes, but will
subsequently increase and stabilize at the correct value. This stabilization process may take as long as
10 minutes. Buring this period the pilot should consider the charge status determined during the pre-flight
checks fo be the batfery charge state.

NOTE: The limitations in this section apply only to those installations with an
EEB installed without standby airspeed and altitude instruments. See
section 2,12,7 for the Kinds of Operation Equipment List.

29 Geographic Limitation

Limitation: Use of the EF[1000 for IFR operations in the region within 750
nautical miles of the magnetic Nerth or South Pole, based solely
upen the attitude and heading data provided by the EFD1000, is
NOT AUTHCRIZED.

The ADAHRS solution in the EFD1000 uses multiple inputs, including the earth's magnetic field, to
determine aircraft heading, pitch and roll. The system must be able to periodically sense the earth's
magnetic vector to be able to comectly resolve heading and stabilize the ADAHRS attitude solution.

All magnetic sensers, including the ane in the EFD1000, will experience degraded performance in the
vidinity of the earth’s magnetic poles. \When the herizontal component of the earih's magnetic field is no
longer strong enough to provide reliable heading data, the EFD1000 will detect this condition and
compensate for the reduced magnetic fields. The system can confinue to operate for a short time without
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refarence to magnelic Morth, but must be able io periodically resolve the magnetic vector to continue
operations,

If the EFD 1000 is unable to resolve the earth’s magnetic fiefd for two minutes, the system will switch to
and annunciate Free Gyro Mode. in this made, the ADAHRS continues to provide atfitude and heading
data based on gyro-only operating logie. This will be accompanied by a “FREE GYRO MODE" message
posted on the HSI, and a “CROSS CHECK ATTITUDE" annunciation posted on the atfitude indicator.
Under these circumstances, increased vigitance and instrument cross check is required.

If the weak magnetic conditions persist, and the EFD1000 is unabie o resolve the magnetic vector for six
minutes or greater, then the attitude and heading solution will be considered failed and wilf be removed
(i.e. Red X'd). The ADAHRS solution will automatically restore once the magnetic veclor can again be
resolved,

Within a region approximately 750 nautical miles from the magnetic pole, the conditions described above
are expected 1o be persistent. In the Northern Hemisphere, this distance approximately equates to
operatiens in the Arcfic Islands found north of continental North America.

210 Placards and Decals

When the EBB has been installed and independently-powered airspeed and altitude instruments have
been removed, the following placard must be shown on the instrument panel in plain view of the flight
crew:

EMER BAT DISPATCH LIMIT 30%
SEE EFD AFMS

The fellowing electronic placard is displayed during initialization of the MFD:

CAUTION:
Terrain Infarmation for Awareness Only. Do
not Maneuver Based Solely on this Information.

The aircraft ownship position presented on
Instrument Procedure Charts and Airport
Diagrams may be inaccurate - reference to
ownship position for navigation or
maneuvering is prohibited.

211 Seaplane Operation

Limitation: If the ADAHRS is unable to align due to wave action, departure
urder IMC or IFR is PRCHIBITED.

The EFD1000s may not be able to align when on water as a function of the wave action being
experienced by the aircraft. When aligning on water, always perform a visual verification of the attitude
reference with a secondary source, such as a mechanical gyra or the horizon. If the alignment is not
sutcessful, if is acceptable to depart under VFR/AVMC and, while maintaining VFRAMC, perform an
ABPAHRS in-flight alignment per Section 3.5.
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2.12 Hazard Awareness Limitations (EFD1000 PFD PRO and MFDs QNLY)

2.12.1 Terrain and Obstacle Display Limitation (MFD}:

Limitation; Maneuvering based solely on the EFD1000 terrain and obstacle
display is NOT AUTHORIZED. Pilot in command has the
responsibility to see and avoid terrain and other obstacles.

The EFD1600/500 MFD display of terrain and obstacle information is advisery only. In addition, the
system does not provide terrain or obstacle alerts. Not all abstacles within a given region will be charted.
The pilot is responsible for terrain and obstacle avoidance by visual means, or by following approved
instrument procedures. At system stait up the pilot must acknowledge this operational limitation by
pressing either knob. :
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2.12.2 Traffic Display Limitation:

Limitation: Maneuvering based solely on the EFDM000 traffic display is NOT
AUTHCRIZED. Pilot in command has the respensibility to see and
avoid traffic,

The EFD1000/500 MFD and EFD1000 PFD will display traffic information when connected to a TIS or
TAS system. Traffic information is presented to assist the pilot in visually identifying nearby aircrait,

2.12.3 XM Datalink Information Limitation:

Limitation; Datalink information {e.9. NEXRAD, METAR, TFR, etc.) shown on
the PFD or MFD displays is supplemental to data available from
official sources.

The EFD1000/500 MFD and EFD1000 PFD may be connected to an optional EWRS0 XM weather
receiver. Datalink information displayed on the EFD1000 system is supplemental to the out of the cockpit
view and weather infermation from approved sources.

The XM service and reporting area includes the United States, Southem Canada and Puerto Rico.
The maximum wind speed capable of being shown is 180 knots. Wind speeds greater than 180 knots will
be shown as 180 knots.

2.12.4 Electronic Map Display Limitation:

Limitation: The EFD1000/560 moving map display is not a substitute for
approved maps or charts required by the operating rules.

The EFD1000 Moving Map Display is not a substitute for approved aeronautical maps or charts from
approved sources. Approved maps and charts must be carried in the aircraft, as required by the
applicable operating regulations.

212.5 Aerodrome Moving Map Display (AMMD) Limitation:

Limitation: The aircraft ownship position presented on the Aiport Diagrams
may be inaccurate — reference to ownship position for navigation or
mansuvering is prohibited.

The intended functicn of Aeradrorne Moving Map Display {AMMD} is to help flight crew orient themselves
on the ainpoet surface and improve pilot positional awareness during taxi operations. AMMD function is
not sufficient to be used as the basis for maneuvering and shall not be used for navigation,

This EFB AMMD with an aircraft ownship position symbol is designed to assist flight crews in orienting
themselves on the girport surface o improve pilot positional awareness during taxd aperations. The
AMMD function is not to be used as the basis for ground maneuvering. This application is limited to
ground operations only.

This function is a Class 3 Electronic Flight Bag Type C application. See FAA AC 91-78 for more
information.

The intersection of the wings and fuselage of the aircraft ownship symbol on the AMMD corresponds to
the ownship’s actual position.
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2.12.6 Terminal Procedures Charts {“Charts”), no Ownship Depiction Limitation

Limitation: Except as provided for by regulation, the Terminal Procedures
Charts depictions on the EFD are not substitutes for aeronautical
charts required to be carried aboard the aircraft. This function does
not replace any system or equipment required by the regulations.

The intended functien of the Temminal Procedures Charts depiction without the aircraft ownship depicted
on the chart is to provide a convenient location to view portions of the Temninal Procedures Charts
information.

The Termminal Procedures Charts depiction is not sufficient o be used as the basis for maneuvering and
must not be used for navigation.

This function s a Class 3 Electrenic Flight Bag Type B application. For most 14 GFR Part 91 operations,
the in-flight use of an Electronic Flight Bag/Electronic Chart Display in lieu of paper reference material is
the decision of the aircraft operator and the pilot in command. For Part @1 subpart ¥, Part 91 subpart F
and Part 135, Part 121 and Part 125 operations, consult your Operating Specifications. See FAA AC 91-
78 for more information.

2:12.7 Terminal Procedures Charts {“Charts") with Ownship Depiction Limitation

Limitation: The aircraft ownship position presented on the Terminal
Procedures Charts may be inaccurately portrayed due to erors in
the charts - reference to the ownship position for navigation or
maneuvering is prohibited.

Limitation: .  Extept as provided for by regulation, the Tenminal Procedures
Charts depictions on the EFD are not substitutes for aeronautical
charts required to be carried aboard the aircraft. This function does
not replace any system or equipment required by the reguiations.

The intended function of the display of terminal pracedures with the ownship position is {0 provide a
graphical depiction of the approach chart used to improve the flight crew awareness of the aircraft
ownship position relative to other items depicted on the chart,

The Terminal Procedures Charts depiction is not sufficient to be used as the basis for maneuvering and
must not be used for navigation.
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213 Kinds of Operations Equipment List (KQEL)

The EFD1000/500 system must be installed and maintained in accordance with the STC. The system is
approved for day/night IFR and VFR operations in accordance with 14 CFR Paris 91. The system is
generally suitable for Part 135 operations, but must be evaluated in accordance with the regulations and
the limitations of the Part 135 certificate.

Table 4 below shows the minimum equipment required for dispatch based on the kind of flight operation
being conducted. Any other system limitations, such as the minimum battery charge detailed within this
AFMS, must also be adhered 10 when that equipment is required for the kinds-of flight operation being
conducted.

The minimum equipment required for dispatch, based on the kind of flight aperation conducted, must
include all of the components shown in at least one of the columns in Table 4. If all of the equipment in a
particular column is installed and serviceable, then the type of operation indicated at the top of that
column is authorized.

Additionally, VFR dayinight operations are authorized with any of the minimum IFR equipment
configurations.

For example, in a single PFD installation, if the PFD Is inoperafive, but a whiskey compass, altimeter and
airspeed indicator are available, then the flight may proceed if conducted under daymight VFR.

NOTE: The numbers in the iablg refers to the quantity of items required.

Kinds of Operations Day Day/ Dayf IFR IFR iFR
Equipment Requirements VFR Night Night

| {see 14 CFR Part 91.213(d)) VFR VFR
EFD1000 PED 1 1 1 1 1
EFD1000 MFD with EBB 1 1
EFD1005 MFD with Intemal 1
Battery
Magnetic Compass 1 1 1 1 1
Standby Aftitude Indicator 1 1 [
Standby Airspeed Indicator 1 1 1
Standby Altimeter 1 1 1
IFR Approved GPS 1 1
Analeg Converter Unit As needed for navigation. Deactivated and placarded if

inoperative and not required

Table £ - Kinds of Operations Equipment List Partaining to the EFD 1000 systems.
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3 Emergency and Abnormal Procedures/Conditions
34 Pitot/Static System Blockage

If a blocked pitot or static line is suspected or annunciated, proceed as follows:;

PITOT HEAT.. eeeeneesseeens seeaes ON

ALTERNATE STATIC SOURCE .....c..cccuomrarrercanrarim s SELECT OPEN

ATTITUBE ..coviene Maintain straight and levet
flight by reference to
standby sources of
attitude.

Consider exiting IMC

CAUTION:

Most light aircraft have only a single pitot and static pneumatic system
available for flight instrument use. Should these lines become blocked, both
the standby indicators and the EFD1000 (PFD and MFD) indicators will display
erroneous airspeed and altitude information.

The EFD1000 {PFD and MFD) also uses pitot and sfatic pressures as partof
the attitude and heading solution. Loss or corruption of this data will affect
the accuracy or availability of attitude and heading information.

If an erroneous pitot input is detected by the EFD1000 (PFD or MFD) in flight,
the EFD1000 will present red *X"s over the attitude and heading indicators,
and display an amber “CHECK PITCT HEAT” annunciation

3.2 CROSS CHECK ATTITUDE Message

Persistent or frequent CROSS CHECK ATTITUDE annunciations during normal maneuvers are indicative
of a degraded ADAHRS solution.

ATTITUDE e Maintain by reference to
other instruments or the
visible horizon

Consider exiting IMC

NOTE:

The CROSS CHECK ATTITUDE message indicates that the statistical
confidence in the ADAHRS solutien is degraded, Momentary annunciations
may be seen during aggressive maneuvers, such as 60 deg tums or
aerabatics, which are normal.
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3.3 ADAHRS Attitude Disagreement

Should differences be observed between one or more EFD1000 displays and/or the standby instruments,
monitor all available attitude, airspeed, and altitude information to diagnose faulty indicator(s).

ATTITUDE : Maintain straight and levet
fiight

If an EFD1000 ADAHRS is suspected as faulty, proceed as follows:;

AUTOPILOT ..... DISCONNECT

MENU .oviiimmiecimisrsmimisessssinsimsessnssns s sessssmssmssnsemss asassss Select “"GENERAL
SETTINGS" Page

“ADAHRS: RESET?” LINE SELECT KEY .....coooeiiiiiinans PRESS

“ADAHRS: RESET?" LINE SELECT KEY ... PRESS AGAINTC
CONFIRM RESET

Consider exiting IMC

CAUTION:

The EFD1000 PFD and MFD may share a common pitot/static system and their
otherwise independent attitude solution may be similarly affected by
pitotistatic faults.

3.4  MFD Reversionary Mode Operation (EFD1000 MFD only}

To select REV made, proceed as follows:

EFD1000 MFD REV BUHON ..ot MOMENTARY PRESS
REVERSIONARY PFD Display ..........ounmemmenmmine Configure as desired
BARD SETTING ..o sttt Verify

NOTE:

Pressing and holding the REV key for 8 seconds will shut off the unit. The
REV button is located on the EFD hezel, marked with “REV” in red text.

NOTE:

When reversion mode is selected, verify that the display is configured as

necessary. ltems to consider include Baro Setting, Altitude Bug, Airspeed

Bug, Minimums, CDI Nav Source, Selected Course and Heading, ARC/360
Mode, Map contiguration, Weather, Traffic and Lightning overlays, etc.

D ety -
DOCUMENT 900-00008-001 PAGE 21 OF 41 REVISIONF
FAA APPROVED

Date: July 14, 2010 @ Copyright 2010 Aspen Avionics Inc.



Asrnw Rff avignicE Evolution Flight Display System Alrplane Fifght Manual Sf._rpplement

In the unlikely event of a failure of the PFD, including the loss of ADG or ADAHRS functions, the
EFD1000 MFD can revert to PFD operation. With a single press and release of the red text REV key
located on the MFD bezel the MFD will immediately change to the PFD operating mode. To return to the
MFD operating mode, press the REV key again. In the MFD Reversionary PFD moede, operation is
identical io the PFD except the optichal tone generator will ne lenger function. In addition, selection of
the REV mode does not switch autopilot cutputs to the MFD. Rather, autopilot outputs remain connected
to the EFD1000 PFD. ¥ the PFD is failed, autopilot operation may be unavailable or limited.

Information that is not related to Primary Flight Infermation {e.g. navigation configuration data such as
navigation source, selected course, selected heading, altitude bug, minimums bug, airspeed bug} is not
passed between the disptays, and, therefore, must be configured or verified by the pilot, as necessary,
prior to entering critical phases of flight. After configuring the MFD REV mode, the unit may be retumed
to normail MFD operation. This simple step will ensure that the MFD is ready to assume all of the duties
performed by the PFD should that equipment experience a failure.

3.5  In-Flight ADAHRS Reset

To reset an EFD1000 ADAHRS proceed as follows:

ATTITUDE .............. MAINTAIN STRAIGHT
AND LEVEL FLIGHT by
visual reference, or by
standby instruments

AUTOPILOT et s e eeraneans DISCONNECT

MENLU Select "GENERAL
SETTINGS™ Page A

*ADAHRS: RESET?" LINE SELECT KEY ... ... PRESS

“ADAHRS; RESET?" LINE SELECT KEY ... -PRESS AGAIN TO
CONFIRM ADAMRS
RESET
Activate any other control

to cancel the reset

NOTE:

When an EFD1000 ADAHRS is manually reset in flight, it performs an
abbreviated initialization that usually takes less than 30 seconds.

During the initialization, the attitude and direction information are removed
and replaced with red “X”s and the annunciations, “ATTITUDE FAIL" and
“DIRECTION INDICATOR FAIL” are presented,

Gentle maneuvering during the initialization is permitted.

The ADAHRS reset is considered complete when the EFD1000 attitude and
heading are once again displayed and the attitude display is stable and
correct with respect to other sources of attitude information.

The EFD1000 ADAHRS is normally stable, self-correcting, and accuraie. The pilat may elect to manually
reset it if pitch and roll indications disagree with the standby attitude indicator, or the ADAHRS is
suspected o be inaccurate (e.g., following aerobatic maneuvers). The ADAHRS reset function is
analogous to “caging"” a gyroscopic attitude indicator.
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36 Alternator or Generator Failure, or ON BAT Annunciation

UNRESTORABLE LOSS OF EXTERNAL POWER IS AN EMERGENCY SITUATION

Electrical SYstem ......ccinnciiniimsien s cemsmsens s Follow AFM procedures to
restore power

If unable to restore aireraft altemator or generator
EFD1000/500 Circuit Breaker / Switch .o OPEN for each display

LAND AS SOON AS POSSIBLE

CAUTION:

If the aircraft alternator or generator fails and the EFD is operated until its
battery is exhausted, the screen may fade to solid white for several seconds
before blanking. To avoid this condition at night, manually tum off the EFD
once the display shows 0% battery remaining.

NOTE:

The internal battery normally provides 30-60 minutes of cperation at 20°C and
warmer. At very cold temperatures internal battery operation is not assured.

The Emergency Backup Battery will provide at [east 30 minutes of operation
with 80% indicated charge when at -20°C. A fully charged EBB at +20°C or
warmer will typically provide power for two or more hours of operation.

When operating “ON BAT" the maximum “aute” backlight setting is 40% and
the maximum manual backlight setting is 70%. Changing the backlight
setting changes battery endurance, reflected by the % remaining indication.

A fully charged battery will indicate a charge level of 89% for some time
before beginning to show discharge. Once discharge is indicated the charge
level will decrease in a steady manner with a slight acceleration nearing 0%.

The “ON BAT" annunciation and estimated charge remaining, is displayed in
the upper half of each EFD whenever the system is operating from battery.

The intemal battery {or EBB) provides power for both the EFD and optionat
RSM GPS.

If aircraft generated power to the EFD is degraded or fails, such as from an aircraft alternator or generator
failure, each EFD will begin an automatic load-shed routine, and will disconnect from the power bus two
minutes after input power degrades, or immediately if the input power fails.

To complete the load-shed process, the pilot must open each EFD Circuit Breaker / Switch. This may be
dene as soon as the degraded power is noticed.

These actions prevent the EFD fram automatically restarting from connected external power should the
flight continue until the EFD battery is fully depleted. If it is desired to reconnect the EFD 1o the aircraft
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power bus, close the associated Circuit Breaker / Switch and sefect EXT Power from the Power Settings
Menu.

3.7  Abnormal Shutdown Procedure

In the event of an EFD malfunction requiring in-flight shut down of the equipment, proceed as follows

EFD1000 MFD {with EBB)

EFD Circuit Breaker / SWItch ....meeers e OFF / PULL
EBB Disconnect SWth ....eer e cenenennnens DISC
~0OR~
EFD1000/500 display with intemal battery
| EFD Circut Breaker / SWitch .o.eeceve v e OFF /PULL
REV Button.................... PUSH AND HOLD UNTIL
DISPLAY BLANKS

NOTE:

Heading and navigation inputs to the autopilot are provided by the PFD.
Tuming off the PFD may affect selected or available autopilot modes.

NOTE:

Each EFD 1000/500 has a labeled circuit breaker and optional master switct
or a combined circuit breaker / switch. These switches are mounted on or
adjacent to the instrument panel and within the pilot's reach.

3.8 EBB Disconnect (EFD1000 MFD only)

Ta isolate the EBE in the event of an EEB or EFD1000 MFD malfunction, proceed as follows:

EBB Switch ........ Select ISC

NOTE:

When in the "DISC” position, the EBB isolation relay is powered from the
EBB. When the switch is in the disconnect position the Emergency Backup
Battery will gradually discharge.

The EBB is protected by thermal and shori-circuit sensing circuilry to prevent battery overheating or
damage. The battery is normally connected fo its EFD1000 MFD. If it is desired to remove battery power
from the EFD1000 MFD, or to otherwise isolate the EBB, the EBB includes an extemally activated
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isolation relay integral to the EB8 aluminum housing. This relay is activated by the EBB Disconnect
switch installed in the instrument panel.

The EBB Emergency Disconnect switch is either a guarded or lever-ock switch mounted onor adjacent
to the instrument panel and within the pilot’s reach. The switch should be left in the NORM position at all
times, including when away from the aircraft. When it is desired to disconnect the EBB from the EFD1000
MFD display, move the switch to the DISC position.

3.9 Power Override

In the event that the pitot wishes lo override the automatic power configuration of the equipment, proceed
as follows:

MENU ... "POWER SETTINGS"
Page

To switch FROM aircraft power to Battery:

“BATTERY" LINE SELECT KEY .o PRESS

To switch FROM Battery TO aiccrafl power:

“EXT PWR" LINE SELECT KEY ..o PRESS

3.10 EFD1000/500 Intercommunications Failure

In the event of a “CROSS LINK FAILURE" message, verify that barometric altimeter setting information is
correctly transferred between the displays. On the EFD1000 MFD, the barometric altimeter setting can
only be set from the MFD REV mode.

BAROD SETTING VERIFY
If EFD1000 Baro Setting must be set
EFD1000 MFD REV BUION .ovvvvimmimes et cmecmsresaennnenssane e e PRESS TO DISPLAY PFD
BARQ SETTING SET
CAUTION:

Relative terrain is based on the barometric altitude from the EFD1000 displays.
BARO setting may not be shared between the EFD1000 displays during this
Cross Link Failure condition. Itis necessary to set BARO individually on both
EFD1000 displays to prevent the display of erroneous relative terrain.

The Barometric Pressure Setting is shown on the EFD1000/500 MFD data bar.

An intercommunications link exists between the EFD1000 PFD, EFD1000 MFD, and EFDS00 MFD to
share various information, including barometric setting, heading, airspeed and altitude information. The
EFD1000 PFD and EFD1000 MFD both receive and transmit data to each other, and each also transmits
data to the EFD500 MFD. The EFD300 MFD only receives data, but does so from each installed
EFD1000 display.

In the event of an intercommunication failure between the EFD1000 PFD, EFD1000 MFD, or EFD500
MFD, a CROSS LINK FAILURE annunciation will be presented in the affected PFDMFD's data bar.
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When this ocours, ihe altimeter's barometric pressure setting may not be communicated between EFDs.
1t will be necessary to confirm if the baro setling information is being transferred. If it is not, the pilot
should manually adjust the BARQ setting on the affected dispiay. For the EFD1000 MFD, this is
accornplished in the PFD Reversion Mode.

In a three display configuration it is possible for the EFD500 MFD to display this message, but still
maintain synchronization. This indicates that only one of the intercommunications buses to the EFD500
has failed.

311 Loss of GPS information

CAUTION:

In the event of complete GPS failure, the Nav Map stops moving and orients
North Up, the airpiane symbol is remaved and reverts to a stationary map with
an accompanying “GPS POS FAILED” annunciation. In this case, the Nav Map

may be manually panned te correlate to the estimated aircraft position
determined by other means.

Position and flight plan data for the PFD and MFD is provided from aircraft GPS equipment. The EFD
displays may be configured to receive data from one or two extemal GPS systems. In addition, when an
RSM connected to the EFD includes an emergency GP'S, this information may be used if the aircraft GPS
systern(s) fail.

The Nav Map function in either the PFD or MFD fallows an automatic position reversion scheme to
determine which GPS is the position source for the map. The primary GPS is always the one selected by
the pilot, either by the associated CDI nav source {PFD), or via the menus (MFD). If the selected GPS
fails, the EFD automatically switches to another GPS (when installed), and will annunciate “GPS#
Reversion”, where # represents the GPS source providing position data.

If all external GPS systems fail, and an RSM GPS is connected to that display, the EFD will use position
data from the RSM and annunciate RSM GPS REVERSION EMER USE ONLY." In this case, the map
data is approved for emergency use enly.

Whenever the map has reverted to an altemate position source, all map features and capabilities are
retained, including the display of the flight plan from the selected GPS. However, when the GPS position
source is different from the source that generated the flight plan, the flight plan is presented without
showing an active (magenta) leg. The flight plan and map data from each external GPS is retained
independently, If two external GP°S were connected prior to, and if each had a different flight plan at the
time of failure, both of these flight plans are retained and can be viewed by the pilot.

In the unlikely event that there is a complete loss of all GPS data fo an MFD, including loss of the RSM
GPS {if installed), the NAV Map is retained, the flight plan is removed, and the map is no longer updated
with aircraft position information. An annunciation of ‘GPS POS FAILED" is presented in the center of the
map, the airplane symbol is removed, the map changes to a Nerth-up orientation and the map will ne
longer move with the aircraft. Manual panning is still possible and all map features that are not GPS
position dependent continue to remain avallable, including relative terrain overlays.
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312 WMFD Database Card

Each EFD1000 MFD and EFDS00 MFD includes a microSDHC (SD card, High Capacity) card slot inta
which a database card with terrain and Nav Map data may be inserted. The database card must remain
in the EFD display as data is dynamically [vaded from the microSDHC into the EFD memory during flight
as the aircraft position changes.

In the event that the microSDHC database card is removed from the card slot, or communications with
the card fails, the MFD will continue to operate using the last data that was leaded into memory. As the
aircraft position changes, the software will attempt to access the data card to retrieve additional data for
the new location, When this oceurs, if the data card cannot be detected, an annunciation of “DATABASE
FAILURE" is displayed at the bottom of the Nav Map. When this occurs the previously loaded data
remains available, but new data information (such as roads, rivers, navaids, and detailed terrain data that
has net yet been loaded into memory) will not be available to add to the navigation map.

When the data card is restored, restarting the EFD will reinitialize the database.
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313 Warning, Caution, and Advisory Summary

Warning B Caution C Advisory

Applicability Arhunciation Description

EFD | EFD | EFD | EFD | EFD
10004 100 | 100 | 100 | 500
a

PRO | PFD | MF | MF D
PiL D D

Red annunciations presented whenever
the EFD1000 is operating on the intemal
or EBB. The countdown timer appears
first, and is then replaced by the ON BAT
and % charge annunciation

VI V||

Red annunciation presented whenever
l the EFD1080 determines that the
associated function is invalid or faited,

On the EFD1000 MFL} SAl and SHSI,
only the "ATTITUDE FAIL" and

| DIRECTION INDICATCR FAIL"
annunciations are presented.

Y These indicaticns are also presented
when the ADAHRS system is re-
initializing after a manual or automatic
reset.

‘Fly by reference to standby sources of
attitude, altitude and airspeed, such as
the EFD1000 MFD, standby instruments,
or the visible horizon.

In this circumstance GPSS operation is
still possible. In addition, the LDl and VDI
will continue fe remain available and
display either GPS approach lateral and
vertical deviaticns, or lecalizer lateral
deviation information, which may be
manually flown.

Red chevrons displayed an the Attitude
Indicator’s pitch scale to indicate extreme
| pitch up and down attitudes and the
appropriate fly-to direction to restore level
flight.
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5

Applicability Annunciation Description

EFG | EFD | EFD | EFD | EFD
1000 | 100 | 100 | 0D | SO0
0 a

PFD 0 MF

PRO | PFD | MF MF D
PIL B ] .
OT | REV

Amber annunciation centered in the upper
half of the attitude indicater whenever the
EFD1000 ADAHRS internal integrity

monitor determines that attitude is
c|lv |V |v |V CROSS CHECK potentially degraded. If a steady CROSS
ATTITUDE CHECK ATTITUDE annunciation is

presented, crass check attitude, airspeed
and altitude indications against altemate
SOUICES,

Amber annunciation displayed in the data

g bar of the EFD1000 MFD when its
c v ADAHRS FAIL intemal ADAHRS reports a failure (e.g.
during ADAHRS Reset)
Amber annunciation presented on the
" itsi | ADAHR:
c v CHECK AHRS EFD1000 MFD when its internal S

reports a “CROSS CHECK ATTITUDE"
condition.

Amber annunciation presented in the
EFD1000 MFD Data Bar when it loses
ication with the PFD, and in the
communical .
€ V| V| RIS ooy D data bar when it loses
communication with either the PFD or the
EFD1000 MFD.

Amber annunciation presented on the
v | v HOG FAL} MFD in the Charts, Nav Map and WX
applications when heading has failed.

Amber annunciation accompanied by an
“ATTITUDE FAIL" annunciation.

Pr ted when the soft detects an
obstruction in the pitot system that could
clvlvliv]y potentially degrade the attitude solution

This annunciation is removed when the
detected condition is resolved, which
would be followed by an automatic
ADAHRS reset. A GPS system is
required for this monitor to be enabled.
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Applicability

Annunciation

Description

EFD
1000

EFD
100

EFD
100
1]
PFD
PIL
oT

]
PRO MF
D

REV

EFD
100
L] MF
MF 1]
D

‘/’*

2
3PS1 REVERSION
GFS2 REVERSION

Amber annunciations presented when a
connected GPS is invalid or not available.
GPS# or RSM REVERSION (optional)
annunciations indicate the current GPS
basemap source. Note: the EFD500
MFD cannot revert to RSM GPS since it
is not configured with an RSM.

*GPS2 is not applicable to the PFD Filat.
'GPS1°, “RSM GPS" and “RSM GPS
REVERSIQN" are the only annunciations
of this type that apply to the PFD Pilot.

| aps pos
| FAILED

Amber annunciation presented in the
center of the NAV Map when all GPS
sources have failed. When presented, the
map changes to a North-up orientation
and the map no longer moves with the
aircraft. Manual panning s stitl possible
and all map features that are not GPS
pesition dependent continue to rerain
available, induding relative terrain
overlays.

Amber annunciation presented whenever
the selected GPS source indicates that
GPS integrity is degraded. Seethe
applicable GPS AFMS for more
information.

MINIMUMS

Amber annunciation presented when the
aircraft reaches, or is below the set
MINIMUMS. Will be accompanied by a
one-second stuttered tone when the
optional tone generator is installed. Not
applicable to the PFD Pilot.

V/*

Amber flag presented to indicate the
aircraft is reaching (steady) or deviating
(flashing} the selected altitude. Will be
accompanied by a one-second steady
tone when the optianal tone generator is
installed.

*The tone is not available on the PFD
Pilot.

DOCLAMENT 200-00008-001
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Applicability

Annunciation

Description

EFD
1000

PRO

EFD
100
o
PFD
PIL
oT

EFD
100
0
MF

D
REV

EFD
100
a
MF
D

Amber “DH" annunciation presented
when a connected radar altimeter
indicates the aircraft has reached the
radar attitude set by the pilot. See the
radar alimeter's AFMS for more
information. Not applicable to the PFD
Pilot.

GP$S annunciation that indicates the
previously selected GPSS source is
invalid (e.g. the flight plan was deletied) or
a different GPSS has been selected by
pilel. Commands the autopilot to roll the
aircraft to wings level until GPSS is re-
engaged, or a valid GPSS signal is
available. Not applicable to the PFD
Pilot.

Amber annunciation presented on the
dedicated texrain display when any of the
information needed fo render the map
(position, altitude, or heading) is detected
as invalid.

A“TRAFFIC" Advisory annunciation is
presented in the data bar whenever a
connected traffic system generates a
Traffic Advisory and a dedicated trafiic
iew is not being displtayed.

RFC” legend above the lower center
button is presented to inform the pilot of
the single pilot action needed showa
dedicated traffic display.

Amber annunciations provided when
Traffic data is reported as unavailable by
the connected fraffic sensor, Not
applicable o the PFD Pilot.

Amber annunciation that indicates that
the traffic data has not been refreshed
within 6 seconds. The Primary Flight
Display shows only TRFC RMVD.
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Applicability Annunciation Description

EFD | EFD | EFD | EFD | EFD
1000 ( 100 | 100 | 100 | 500

L] ] 0 MF
PRC | PFD | MF MF D
PIL ] D
OT | REV

c v v

Amber annunciation that indicates a traffic
sensor failure.

Amber annunciation on the dedicated
o vlv - traffic display to indicate that the fink

between the EFD and trafiic senser has
been lost {e.g., traffic sensor is OFF).

Amber annunciation presented when the
spherics (lightning) sensor reports that
the self-test response has not baen
received within 10 seconds of the test
request,

Amber annunciation presented when the

< - spherics {lightning) sensor reports a failed
¢ Vv FAIL self-test, an unrecoverable fault, or an
undefined fault.

Amber annunciation presented when the
c v iV ERROR] spherics {lightning) sensor reports an
undefined but recoverable error

Amber annunciation presented when the
spherics (lighining) sensor reports a
recoverable antenna error

Amber annunciation presented when the

¢ v I spherics (lightning} sensor reports a
recoverable inhibit line stuck micrephone
eqror

Amber annunciation presented when the
spherics (lightning} sensor reports a
recoverable changed antenna jumper
BETOr,

Amber annunciation presented when the
spherics (lightning) sensor reports no
heading data. Accompanied by removal
of spherics {lighining) sensor data.

COCUMENT 900-00008-0C1 PAGE 32 OF 41 REVISION F
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Applicability Arnunciation

Descriplion

EFD | EFD | EFD | EFD | EFD
1000 | 100 | 100 | 100 | 500
o o 0

PFD MF
PRO| PFD | MF | MF | D
pL| D | D

oT | REV

Amber annunciation presented when the
spherics (lightning) sensor reports that
the sensor is enabled but no data is
detected

Datalink weather product data not

received. Not applicable to the PFD Pilot.

c|v v | v
Annunciation presented on the PFD HSI
whenever the HS| compass card is no
clvlivlvy longer receiving magnetic comections.

After 6 minutes of free gyro operation the

attitude and heading solutions will be
removed.

Annunciation presented in the menus
when the connected EFD 1000 battery is
not detected or failed

Annunciation presented when the
EFD1000 PFD's or EFD5C0 MFD's “REV”
button is pressed.

Annunciation presented when the
EFD1000 MFD's “REV" button is pressed.

]

Green annunciations provided whenever
GPSS is enabled and the GPS source is
valid, Either “GPSS1" or “GP5$2" may
be annunciated depending on aircraft
configuraticn. Not applicable to the PFD
Pilot.
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Applicahility

Annunciation

Description

EFD | EFD | EFD
1004 | 106 | 100

0
PRO | PFD [ MF
PIL D
OT | REV

EFD | EFD
100 | 500
0

MF o
D

GPS annunciations pravided by an active
GPS source. TERM may also be
displayed in the same location as APPR.
See the GPS AFMS for additional
information on the meaning of these
annunciations.

Green annunciation that indicates that the
traffic sensor is enabled. Not applicable
to the PFD Pilot.

Green annunciation that indicates that the
traffic sensor is in standby.

Green annunciation that indicates that the
traffic sensor is in the seff-test mode.

Green annunciation that indicates that the
TIS traffic data has not been refreshed
within & seconds.

Lightning {spherics) Strike display mode
selected. The rate indicates the
approximate humber of lightning strikes
detected per minute, Not applicable to
the PFD Pilot.

Lightning {spherics) Cell clustering
display mode selected. The rate
indicates the approximate number of
lightning strikes detected per minute. Not
applicabte to the PFE Pilot.

Self-test mode annunciation that replaces
sphesics (lightning) Strike / Cell rate
information. Not applicable to the PFD
Pilot.

Lightning {spherics) Self-test mode
selected.

Annunciation that reptaces aircraft
ownship symbol during a spherics
(lightning) self-test.

DOCUMENT 900-00C08-001
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Applicability

Annunciation

Description

EFD
1000
PFD
PRO

EFD
100
0
PFD
PIL
oT

EFD
100
]
MF
D
REV

EFD
100
0
MF
D

v

A data age annunciation is presented for
datalink weather products when the X
receiver is operational. The elapsed time
since last data update is expressed in
minutes (e.g.:05). Not applicable to the
PFD Pilot.

A harizontal red line through the spherics
{lightning) rate legend that indicates the
data is no longer detected. Not
applicable to the PFD Pitot.

A harizontal red line through the legend of
selected data indicates that the data is
invalid, unavailable, or for datalink
products, that the data product is expired.
Not applicable to the PFD Pilot.

A horizontal red line through the source
legend of selected data indicates that the
data is invalid or unavailable. Not
applicable to the PFD Pilot.

A horizontal red line through the selected
navigation source indicates that the data
is invalid or unavailable. HSI and SHE]
only. Not applicable to the PFD Pilat.

Annunciation presented at the bottom
center of the Nav Map or the Charts
application if the software is unable to
access the data base stored to the
microSDHC memory card.

Annunciation presented at the bottom
center of the Nav Map when data is being
loaded from the micro SO card at start up.
The current data type and total number of
data types to be loaded is identified (i.e.
“11/117), aleng with an indication of the
type of data that is currently being loaded
(i.e. "AIRWAYS").
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Applicability Annunciation Desecription

EFD | EFD | EFD | EFD | EFD

1000 [ 100 | 100 | 100 | 500

PFD 0 a Q MF

PRO| PFD [ MF { MF | D

PiL | D D
OT | REV
Annunciation presented at the top center
of the CHARTS application when the
v | v CWHN hotkey is selected and the aircraft
ownship cannot be displayed because the
chart is not geo-referenced.
Annunciation presented at the top center
of the CHARTS application when the
v iV disptayed chart is geo-referenced, the
play g
OWN hotkey is selected and the aircraft
position is not on the chart.
DOCUMENT 5£0-00008-001 PAGE 36 OF 41 REVISION F
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4 Normal Procedures

4.1 Exterior Inspection

RSIMI(S) e e semermemer resemraene sestrastsestsmsemssnems s s ransst s sarmssnses Check condition and
sacurity
"REM Vent Hole.........cecenanld et e baies Check clear of
obstructions
RSM Lightning Tape ...ccc e e Check condition and
security

Vent Hole
Lightning Tape

4.2 Before Taxi Checks

Alternate Static Source..... CHECK
EBB Switch (if installed) ... Verify set to NORM
EFD MASTER SWITCHES {If installed)...........cccccvuranrnne ON
Avionics and INSTUMERES ........coamirmeme o e SET as desired
[0 o TP PR Configure for departure
EFD1000 MFD (if installed) ... oo cectins Select REV and configure
as necessary
CAUTION:

The EFD1000 MFD Reversionary PFD display references, bugs, navigation
sources, etc. must be configured or verified as necessary for takeoff and
departure. This will reduce pilot workload should the MFD reversion mode be
required.

NOTE:

ADAHRS alignment begins at power up. Avoid movement during ADAHRS
alignment as this will delay and degrade the ADAHRS initialization. Attitude
and heading data ts pr ted once alignment is complete.

DCCUMENT 900-00003-001 PAGE 37 OF 41 REVISION F
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NOTE:

When in the “DISC” position, the EBB isolation relay is powered from the
EBB. When the switch is in the disconnect position the Emergency Backup
Battery will gradually discharge.

NOTE:

MFD database features load incrementally after power up. Loading progress
is indicated at the bottom of the Nav Map.

4.3 Before Take-Off Checks

MENU ...

... "POWER SETTINGS”
Page

EXT PWR: (Aircraft Input Voltage) ... .Check > 12.3V/24.6V

[ Verify battery status is not

shown as “FAIL” (normally

this shows *“CHARGING”
or "READY"}

In addiion, if an EFD1000 MFD with EBB is installed, perform the following steps.
from the Power Seltings Page:

EFDM000 MFD. .. Select “BATTERY™

EFD1000 MFD ........orimv i ressississsassasassisessassssssimisssssesssnen \erify Baltery charge is
above 80%

EFD000 MFD ..ot reeetaeirmasmemas s sanesresses e s Select EXT PWR

MENU i st Press the MENU button to

retum to normal operation

CAUTION:

IFan EFD is required by the Kinds Of Operations Equipment List, takeoff with
indicated aircraft voltage {as displayed in the EFD Power Settings Menu)
below 12.3V {14 Volt aircraft) or 24,6V {28Volt aircraft} is NOT AUTHORIZED

I the indicated aircraft voltage is below 12.3V {14V Electrical System) or 24.6V
{28V Electrical Systern} the EFD will automatically switch to battery shortly
after takeoff.

Indicated aircraft voltages below these thresholds are indicative of an aircraft
electrical system charging problem that must be resclved befere flight.
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CAUTION:

If the EBB is required by the Kinds Of Operations Equipment List (See section
2.12.7), the minimum EBB charge permitted for dispatch is 80%

CAUTION:

If the EEB temperature is below -20°C the battery may not power the EFD1000

until warmed. When an EBB is required by the kinds of operations limitations

{See section 2.12.7), the cabin temperature must be above -20°C before
departure

NOTE:

If the EEB temperature is below 0°C, it will take 10 minutes or longer to
determine the "BATTERY™ ¢harge. Indicated battery charge may rise from the
initial indication as the battery wamms.

The internal or EBB battery will not charge until the battery temperature is
above 0°C. The battery will have to be allowed to warm to accept a charge.

4.4 Before Approach Checks

EBB Switch (i installed) Verify set to NORM
Avionics and Instruments ... SET as desired
PFD Configure for amival
EFD1000 MFD (if installed) Select REV and configure
as necessary
CAUTION:

The EFD1000 MFD Reversionary PFE display references, bugs, navigation

sources, ete. must be configured or verified as necessary for landing and

missed or final approach. This will reduce pilot workload should the MFD
reversion mode be required.

a5 Shutdown Checks

EFD1000/EFDEO0 Circuit Breaker / Switches
EBB Switch (if installed).... Verify set to NORM

DOCUMENT 900-50008-001 PAGE 39 OF 41
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NOTE:

The EBB disconnect switch should be left in the NORM position, except
during an abnormal condition. When in the “DISC” position the EBB
energizes a relay that is powered from the EBB. When the switch is in the
DISC position the EBB will gradually discharge.

NOTE:

Each EFD display includes either an internal battery or external EEE. On the
ground the EFD will initiate a shut down sequence when aircraft power is
removed. If this sequence is interrupted, the EFD will continue to operate from
battery until the battery is depleted.

To avoid inadvertently discharging the EFD battery, confirm that each EFD is
completely powered down before leaving the aircraft.

5 Performance
No change to basic Airplane Flight Manual or other performance information or piacards.

6 Weight & Center of Gravity
See current weight and balance records.
7 EFD1000/500 System Operation

Refer to Aspen Avionics document 081-00005-001, EFD1000 PFD Pilot's Guide and Aspen Avionics
document 091-00006-001, EFD1000/500 MFD Pilot's Guide, for detailed operating instructions of the
EFD1000 PFD, EFD1000 MFD, and EFD500 MFD systems.

NOTE:

Although intuitive to operate, a reasonable degree of familiarity is
required to effectively use the EFD1000/500 system.

Study this AFMS, the Pilot's Guides, and seek instruction from a
competent instructor to gain and maintain familiarity and
competence with this system.

Gain experience with the system under VMC before Rlying in IMC,
Practice often.
Go Fiy!

ASPENN"QAWON;CS'
S

A NEW WAY TO LDGH AT AWIDAICDS
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8 List of Acronyms and Abbreviations

..Autopilot

..Analog Converter Unit
..Air Data Attitude Heading Reference

Systemn
. Airpl Flight Marual Supplement
..Aerodrome Moving Map Display

B

Barometric Pressure Setting -

Battery

Configuration Module
Decision Height

..Emergency Backup Battery

..Electronic Flight Bag

..Evolution Flight Display

..Electronic Flight Instrument System
Executable Object Code

Evolutien Weather Receiver

..Global Positioning System

.-GPS Steering

..Heading
..Horizontal Situation Indicator

..Indicated Airspeed
..Instrument Flight Rules

Instrument Meteorolegical Conditions

input-Output Processaor
Kinds of Operations Equipment List

Main Application Processor

Micro Electromechanical Systems

Multi-Function Display

...National Aeronautical Charting Office
Qutside Air Temperature

Primary Flight Display
R ion

Removed

Remete Sensor Module

Secondary Attitude Indicator

Secure Digital, High-Capacity

..Secondary Horizontal Situation
Indicator
.. True Airspeed

.. Traffic Advisory System
Trafiic Information System

.. Traffic

Visuat Flight Rules
Visual Meteorological Conditions

VHF Omni-directional Radio Range

...\VOR { Localizer

COCUMENT 900-00008-001
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Engineering Order ESE-Cessna310-34-001.

The information contained herein supplements or
supersedes the Basic Flight Manuai only in those areas
listed herein. For Limi#ations, Procedures, and
Performance information not contained in this
supplement consuit the basic Airplane Flight Manual.
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GARMIN GPS/NAVICOM
GNS 530AW

GENERAL DESCRIPTION

Engineering Order ESE-Cessna310-34-001 installs a
Gamin GNS 530AW GPS/NAV/COM in the airplane.

SECTION I: GENERAL

The GNS 530AW System is a fully integrated, panel
mounted  instrument, which contains a VHF
Communications Transceiver, a VOR/LS recsiver, and a
Global Positioning System (GPS) Navigation computer.
The system comprises a GPS antenna, GPS Receiver,
VHF VORAOC/GS antenna, VOR/ILS receiver, VHF
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COMM antenna and a VHF Communications
Transceiver. The primary function of the VHF
Communication portion of the equipment is to facilitate
communication with Air Traffic Control. The primary
function of the VOR/ALS Receiver portion of the
equipment is to receive and demodulate VOR, Locaiizer,
and Glide Slope signals. The primary function of the GPS
portion of the system is to acquire signals from the GPS
system sateilites, recover orbital data, make range and
Doppler measurements, and process this information in
reakHtime to obtain the user's position, velocity, and time.

The Garmin GNSS30AW GPS display is a 3.8” diagonal
128 by 240 pixel colour LCD. The unit includes two
removable data cards, one with a Jeppesen Navigation
database (to be inserted into the leftmost card slof), and
the second being a Temain database (to be inserted into
the rightmost card slot).

GPS T§0-C148a (RTCA/DO-229C Class 3} The
Garmin GNS530AW GPS system complies with FAA AC
20-138A for IFR navigation using GPS for en route,
terminal area, and non-precision approach operations
{including “GPS”, or “GPS and RNAV” approaches).

The GNSS530AW has the ability to make use of the Wide
Area Augmentafion Sysiem (WAAS)} or other Space-
Based Augmentation System (SBAS) complying with
ICAQO Annex 10 within the system coverage and service
volume for enroute, ferminal area, non-precision
_approach operations ({including “GPS*, or “GPS and
RNAV" approaches), and approach procedures with
vertical guidance {including “LNAV/VNAY” and "LPY").

4 . DATE ISSUEL: 08 June 2310
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When operafing within North America, WAAS provides
augmentation information to GPS receivers to enhance
the accuracy and reliability of position estimates.

The signals from GPS satellites are received across the
National Airspace System (NAS) at many widely-spaced
Wide Area Reference Stations (WRS) sites. The WRS
locations are precisely surveyed so that any emors in the
received GPS signals can be detected.

The GPS information. collected by the WRS sites is
forwarded to the WAAS Master Stafion (WMS) via a
terrestrial communications network. At the WMS, the
WAAS augmentation messages are generated. These
messages contain information that allows GPS receivers
to remove errors in the GPS signal, allowing for a
significant increase in location accuracy and reliability.

The augmentation messages are sent from the WMS to
uplink stations to be transmitted to navigation payloads
on geostationary communications satellites.

The navigation payloads broadcast the augmentation
messages on a GPSHike signal. The GPS/WAAS
receiver processes the WAAS augmentation message
as part of estimating position. The GPS-like signal from
the navigation transponder can also be used by the
receiver as an additonal source for calculation of the
user’s position.

The system as described is for the US based WAAS; a
fist of other SBAS systems that are in operation or under
development are listed below, these form a part of the
global network.
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Salellite Based Augmentation Systems:

EGNOS
European Geostationary Navigation Overlay Service

WAAS
Continental United States Wide Area Augmentation
_System

MSAS .
Japanese MTSAT Satellite Augmentation System

NCTE:

The safellite service currently being received in Australia

is MSAS but since Australia lies outside the service

volume the corrections are not being used by the GPS

receiver. Refer to Limitations section 2.6 for further
details.

The GNS530AW is:-

Approved IFR enroute, termina), Non-Precision
GPS Approach, oceanic and remote
continental region operations when operated in
accordance with the Civil Aviation Safety
Authority = (CASA) Civil Aviation Safety
Regulations (CASR).

Navigation is accomplished using the WGS-84
coordinate reference datum. Navigation is
based upon use of only the Global Positioning
System (GPS) operated by the United States of
America.
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SECTION 2: LIMITATIONS

21

22

GARMIN GNS530AW

Pressure altitude is automatically provided from

an approved source. Therefore, these systems
may be used as a Primary Means IFR
Navigation for enroute and ferminal operations
including GPS Arrivals, GPS/DME Arrivals, and

approved

Supplemental

Non-Precision

Approaches as published in the AIP.

GARMIN Pilot’s Guide & Reference

The Garmin GNS530AW Series Pilots Guide &
Reference, P/N 190-00140-00, Rev. N (Aug 2008)
(or later appropriate revision) must be immediately
available to the flight crew whenever navigation is
predicated on the use of the system.

Software Versions

The GNSS30AW must utilise the following or later
FAA approved software versions:

Sub —~ System Software Version
Main 3.00
GPS 3.00
COMM 7.00
VOR/LOC 5.01
GIS 4.00

DATE 1SSUED: 08 June 201C
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The GNS530AW must ufilize the following or later FAA
approved software versions:

Function’ Sub-System Version
Main | GPS | COM | VOR/ILOC | G/S
Initial Approval 200 | 2.00 | 2.00 1.25 2.00
Traffic / Weather | 2.08 | 2.00 | 2.00 1.25 2.00
Interface
Primary 3.00 | 3.00 | 2.00 1,25 2.00
Qceanic/Remote

The Main software version is displayed on the
GNSS30AW self test page immediately after turn-
on for 5 seconds. The, remaining software
versions can be verified o the AUX group sub-
page 2, “SOF TWARE/DATABASE VER'.

NOTE:

Subsequent software versions may support different
functions. Check the 500W series Pilot's Guide
document No 190-00140-00 Rev. N (Aug 2008} or
later for further information.

2.3 Database Revisions

A valid and compatible database must be installed
and contain current NavData as per following

table:
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Part Number Rev. | Description
B Data card, WAAS, IFR, Worid
010-10546-00 orlater | Wade

010-10546-01

B Data card, WAAS, IFR,
oflater [ Americas

010-10546-02

B Data card, WAAS, IFR,
or later | Infemational

The GNS530AW supports Terrain and requires a

-Terrain database card to he installed in order for

the feature to operate. The table below lists
compatible database cards for the GNS530AW
series. Each of the data base cards contains the
following data:

Part Mumber Rev. | Description

010-10201-20

C Data card, TAWS/Terrain,
orlater | 128MB

010-10546-01

A Data card, TAWS/Temrain,
orlaier { 256MB

- 24

2.5

IFR with correct Database or Waypoints

IFR en route and terminal navigation predicated
upon the GNS530AW's GPS Receiver is prohibited
unless the pilot verifies the currency of the data
base or wverifies each selected waypoint for
acctiracy by reference {o cument approved data.

Other Approved NAV Eguipment Required
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2.7

28

The aireraft must have other approved navigation
equipment installed and operating appropriate to
the route of flight.

GPS Equipment Database to be LAW
Ap_proved Procedures

Instrument approach navigation predicated upon
the GNS530AW's GPS Recelver must be
accomplished in  accordance with approved
instrument approach procedures that are retrieved
from the GPS equipment data base. The GPS
equipment data base must incorporate the current
update cycle.

RAIM availability in the GPS Final Approach Fix

Instrument approaches utilizing the GPS receiver
must be conducted in the approach mode and
Receiver Autonomous [ntegrity Monitoring (RAIM)
must be available at the Final Approach Fix.

GNSS530AW and the AIP

The GNS530AW GPS must be used in accordance
with the applicable Aeronautical Information
Publication (AIP):

{a) Supplemental means en-route IFR navigation
aid.

(b} Primary means en-route and area [FR/NVFR
navigation aid.

(¢} Non-precision approach IFR navigation aid.

{dy GPSinlieu of DME
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2.12

Eh

VOR/ILS Receiver Usage

Use of the GNSS530AW VOR/LS receiver to fly
approaches not approved for GPS require
VOR/LS navigation data to be present on the
EHSI.

No IFR when the EHSI is found inoperative pre
flight

IFR approaches are prohibited, if the EHSI is found
o be inoperative during pre-flight. {This limitation
does not prohibit conducting an IFR approach, if
the EHSI fails during flight. The indications
provided on the GNS530AW unit display may be
used as a backup).

Alternate airport not supported by GPS

When an alternate airport is required by the
applicable operating rules, and served by an
approach based on other than GPS navigation, the
aircrait must have the operational equipment
capable of using that navigation aid, and the
required navigation aid must be operational.

VNAV for advisory only'

VNAV information may be utilized for advisory
information only.  Use of VNAV information for
Instrument Approach Procedures does not
guarantee Siep-Down Fix altiiude protection, or
armival at approach minimums in normal position o
land. :
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213 Default Settings in SETUP Menu

If not previcusly defined, the following default

seftings must be made in the "SETUP 1" menu of

the GNS530AW prior to operation (refer to Pilof's

Guide for procedure if necessary):

1. dis, spd nm kt (ses navigation units to
“nautical miles” and "knots”)

2.alt,vs  ft fom (sets altituvde units to “feet’
and “feet per minute™)

3. map datum WGS 84 {seis map daium fto
WGS-84, see note betow)

4, posn deg-min (seis navigation grid units
to decimal minutes)

NOTE:

in some areas outside the United States, dafum’s other

than WGS-84 may be used. If.the GNS530AW is
authorised for use by the appropriate airworthiness

authority, the required gecdetic dafum must be set in the

GNSS30AW prior to use for navigation.

214 Terrain

12

Termrain refers to the display of terrain information.
The terrain display is intended io serve as a
situational awareness tool only and does not
provide TAWS capability. |t does not provide
either the accuracy or fidelity, or both, on which to
solely base decisions and plan manoeuvres {o
avoid terrain or obstacles. TERRAIN unit alerts
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13

are advisory only and are not equivalent to
warnings provided by a TAWS unit.

(@

(b)

(e}

@

(&)

GNS530AW must utilize Main Software 3.00
oF later FAA approved software version.

Navigation must not be predicted upon use
of the TERRAIN display.

To avoid giving unwanted alerts, TERRAIN
should be inhibited when landing at an airport
that is not included in the airport database.

Pilots are not permitied to deviate from their
current ATC clearance to comply with
terrainfobstacle alerts from a TERRAIN unit
except as allowed for in the AIP.

The TERRAIN databases have an area of
coverage as detailed below:

( The TERRAIN Database has an area of
coverage from North 75° Latitude to
South 60° Latitude in alt longitudes.

(i) The Airport Terrain Database has an
area of coverage fhat includes the USA,
Canada, Mexico, Latin America and
South America.

(i) The Obstacle Database has an area of
coverage that includes the USA.
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NOTE:

TERRAIN wamings are advisory
only and are not equivalent o
warnings provided by a TAWS unit.

The area of coverage may be modified as additional
ferrain data sources become avaifable.

215 Automatic Switching GPS/ILS

216

The automatic switching between GPS and ILS is
to be disabled for NPA operations. To disable this
function, the following setting must be made in the
“SET UP 1" menu of the GNSS30AW prior to
operation (refer to Pilots Guide for procedure if
necessary).

(a) Select CDIAlarms znd press ENT key.
(b) Change ILS CDI SELECTION to Manual.

The capacity for automatic switching between GPS
and ILS guidance is now disabled and the pilot
must now select the desired guidance source.

SBAS functions in Australia

Australiz is currently outside a SBAS service
volume so the GNS530AW will not process SBAS
(WAAS) signals; however Australia is within
coverage of SBAS sateliiltes. The SBAS sateliites
provide two functions: one is the SBAS
augmentation data, the other is a GEO ranging
signal. The GEQ ranging signal provides functions
like other GPS satellites - this in tum provides the
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system with improved satellite availakility, therefore
this function should be enabled.

To enable this function the following setting must
be made in the “SET UP 2" menu of the
GNS530AW prior to operation (refer to Pilot's
Guide for procedure if necessary).

{a) Select SBAS selection and press ENT key

(b) Change WAAS enabled to ON (using small
right knob) and press ENT key

(c} Press small right knob to exit

GPS CDI Scaling

The GNSS530AW WAAS receiver, whether the
SBAS function is enabled or disabled, calculates
the approach as angular scaling down to +350f
(equivalent to 0.1 nm) at the runway threshold,
rather than linear scaling of 0.3 nm from the FAF
as used in a GARMIN GNS530AW a non WAAS
unit.

The differences are as shown below.
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WAAS GPS APPROACH COI SCALE.
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2.18 EPU (Estimated Position Uncertainty)

A measure of satelite geomeiry quality and
additional factors, is expressed as a horizontal
position ervor, estimated by the Fault Detection and
Exclusion (FDE) algorithm (in feet, metres or NM).
This information can be viewed on the Sateliite
Status page along with Horizontal Figure of Merit
(HFOM), Vertical Figure of Merit (VFOM). -

HFOM and VFOM represent 95% confidence
levels in horizontal and vertical accuracy. The
lower the number the better the accuracy, the
higher the number the poorer the accuracy.

CAUTION:
When SBAS is turned on, with the aircraft operating
outside a SBAS service volume, high EPU errors may be
dispiayed. If this is the case, before conducting an
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 approach, ensure that HFOM and VFOM are observed
' to be low numbers.

219 Satellite Availability & Accuracy

Users are cautioned that satellite availability and
accuracy maybe subject to change.

2.20 Garmin Prodiction for RAIM Availability

Garmin Prediction Program P/No 006-A0154-03
{with Installed antenna GA35 selected) should be
used to confirm the availability of RAIM for the
intended flight.

Terrain Display .

Terrain refers to the display of terrain information. Pilots
are NOT authorized to deviate from their current ATC
clearance to comply with terrainfobstacle alerts. Terrain
unit alerts are advisory only and are not equivalent to
warnings provided by TAWS. Navigation must not be
predicated upon the use of the terrain display.

The terrain display is intended to serve as a situational
awaraness 100l only. By itself, it may not provide either
the accuracy or the fidelity on which to base decisions
and plan maneuvers to avoid terrain or obstacles. it may
not provide either the accuracy, fidelity, or both, on which
to solely base decisions and plan maneuvers to avoid
terrain or obstacles.
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The use of the terrain avoidance warning and terrain
display functions is prohibited during QFE (atmospheric
pressure at aiport elevation) operations.

2.20 Weather Detection Display -

The GNS530AW is interface to the WX500 Stormscope.
Weather defection is presented on the GNSS530AW
dispiay. Refer to the Garmin Pilot's Guide Addendum
Part Number 190-00356-31 for a description of the
WX500 weather information on the GNS530AW dispiay.

SECTION 3: EMERGENCY PROCEDURES

3.1  In Flight Emergency

In an in-flight emergency, depressing and holding
the GNS530AW Comm transfer button for 2
seconds will select the emergency frequency of
121.500 MHz into the "Active" frequency window.

3.2 GNS530AW GPS Loss of Power

Circuit profection is provided by “Trip-Free” design
circuit breakers located in the pilot's circuit breaker
panel. The system circuit breakers are identified as
‘NAV/IGPS 2’ and ‘No. 2 COM'.
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3.3 GNSS530AW GPS Loss of integrity Monitoring
{RAIN)

331 If a “RAIM NOT AVAILABLE" message is
displayed:
While conducting an instrument approach:,
Terminate the approach.
Execute a missed approach if reguired.

3.3.2 If “RAIM IS NOT AVAILABLE" message is

displayed:

In the en roufe, terminal, or initial approach phase

of flight:
Continue to navigate using the GPS
equipment or revert to an alternate means of
navigation other than the GNS530AW's GPS
receiver appropriate to the route and phase
of flight.
When continuing to navigate using GPS
navigation, position must be verified every 10
minutes - using the GNS530AW's VOR/ILS
receiver or another IFR-approved navigation
system.

3.3.3 If “RAIM IS NOT AVAILABLE® message is

displayed

in the final approach segment.
GPS based navigation will continue for up to
5 minutes with the approach CDI sensitivity
(0.3 nautical miles).
After 5 minutes the system will flag and no
longer provide course guidance with
approach sensitivily. Missed approach
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course guidance may still be available with 1
nautical mile CD1 sensitivity by executing the
missed approach.

3.34 If “RAIM POSITION WARNING” message is
displayed:

The system will flag and no longer provide
GPS based navigational guidance.
The crew should revert to the GNSS530AW
VORALS receiver or an alternate means of
navigation other than the GNS&30AW's GPS
receiver.

3.4 GNS530AW GPS Annunciator Messages

Refer to the GNS530AW Pilot's Guide 190-00140-
00 Rev. N (Aug 2008) ot fater revision, for
appropriate pitot actions to be accomplished in
response to annunciated messages.

SECTION 4: NORMAL PROCEDURES

4.1 Pilot Training

Prior to operational use of the GNS530AW - GPS in
this aircraft, the operating crew must be appropriately
endorsed in accordance with the current operating
rules.

4.2 GNSS530AW Pilot's Guide

Normat operating procedures are outlined in the
Garmin GNSS30AW Pilot’s Guide and Reference
P/N 190-00140-00 Rev. N {Aug 2008) (or later
revision). :
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4.3 Pilot/Ce-Pilot VHF Communication

COM selection is provided by the pilot's/co-pilot's
audio panel. When COM 2 is selecied then
communication information is controlled by the
channe! selecfion of the GNS530AW COM.

4.4  Pilot's Display

The GNS530AW System data appears on the
pilot's EHS1. The source of the data is selectable
hetween either GPS 2 or VLOC 2 and this can be
achieved, either by selection of the GPS 2 or
VLOC 2 on the EHSI or on the GNS530AW.

4.5 Instrument Panel Annunciation
4.51 External GPS 2 and VLOC 2 annunciation

The EHSI provides extemal GPS 2 annunciation
and selection between GPS 2 and VLLOC 2.

4.5.2 GNS530AW Annunciations

The annunciation operates in unison with the
internal annunciation provided by GNS530AW as
follows:

4.5.3 MSG (Message)

To alert the pilot of any important information or
warnings. While most messages are advisory in
nature, waming messages may require pilot
intervention. When the ‘MSG’ annungciator fiashes,
press the MSG Key located on the GNSS30AW
front to display the message. Press the MSG Key
again to return to the previous page.
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4.5.4 WPT (Waypoint)

(a)

(b)

{©)

()

When the aircraft is within 10 seconds of
reaching the turning point for a course change,
the waypoint annunciator flashes.

When the aircraft is in & turn, the waypoint
annunciator iluminates and remains
iluminated until the turn is completed.

When a user arrival alarm is set and the
aircraft is within the circle defined by the arrival
alarm radius at the amival waypoint, the
waypoint annunciator flashes for 10 seconds.

When a user amival alam is not set and the
aircraft is within 10 seconds of reaching the
arrival waypeint, the waypoint annunciator
flashes.

4.5.5 APR (Approach)

When performing a GPS approach, the approach
annunciator will iluminate once the approach
becomes active.

4.6 OBS Seiection

Remote OBS Mode Selection with its
comesponding annunciation is used to toggle
between GPS OBS and GPS AUTO modes of
operation. This performs the same function as
pressing the ‘OBS’ key located on the GNS530AW
frant panel. The OBS Key is used fo sefect manual
(CBS mode) or aufomatic sequencing of

23
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4.8

24

waypoints. Activating OBS mode holds the cument
active To waypoint as the navigation reference and
prevents the GPS from sequencing to the next
waypoint. When OBS mode is cancelled, automatic
waypoint sequencing is reselecled, and. the
GNSS530AW  automatically selects the next
waypoint in the flight plan once the aircraft has
crossed the present active-to waypoint.

Pilot’s EFD 1000 EHSI & STEC 55X Autopilot
Operation

The GNS530AW System data will appear as GPS
2 or VLOC 2 on the pilot's EMSL.

The source of data being selectable between either
GPS 2 or VLOC 2 as annunciated on the EHSI and
on the GNS530AW display located above the CDI
kay. Coupling of the GNS530AW System steering
informationn fo the autopilot is accomplished by
engaging the autopilot in the NAV 2 or APR mode.

When the autopilot system is using course
information supplied by the GNS530AW, the
course pointer will not be automatically slewed to
the desired track and the course pointer on the
EHSI must be manually set to the desired track
(ETK) as indicated by the GNSS530AW. For
detailed autopilot operational instructions, refer to
the FAA Approved STEC 55X Flight Manual
Supplement No 891837 and the pilots operating
handbock "Fifty Five X” for the autopilot operation.
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4.9 Automatic Localizer Course Capture

As a default, the GNS530AW automatic localizer
course capture feature is enabled. This feature
provides a method for system navigation data
displayed on the pilots EHSI| being swilched
automatically from GPS guidance to localizer /
glide slope guidance at the point of course
intercept on a localizer at which GPS derived
course deviation equals localizer derived course
deviation. If an offset from the final approach
course is being flown, it is possible that the
automatic switch from GPS course guidance to
localizer -/ glide slope course guidance will not
oceur. It is the pilot's responsibility to ensure
correct system navigation data is presented on the
EHSI before continuing a localizer based approach
beyond the final approach fix.

4,10 Approach / RAIM Prediction

The information contained in this section is vital
for- successful operation of the GNS530AW
during approach mode. The following is a
summary of the approach navigation features
provided by the GNS530AW.

(8 The pilot may, at any time, select an
approach, either ILS or GPS, which is
available for the destination airport (see
Pilot’s guide for more information on
selecting approaches). The destination
airport is defined to be the last waypoint in
the active route or the current direct — to
aiport.
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Follow the procedure outfined in the Pilot's Guide
fo obtain the predicted RAIM for the waypoint
selected.

- TERRAIN AWARENESS CAUTION

When a terrain awareness CAUTION occurs take
positive corective action untit the alert ceases. Stop
descending or initiate either a climb or a tum, or both, as
necessary, based on analysis of all available instruments
and information.

TERRAIN AWARENESS WARNING

If a terrain awareness WARNING occurs, immediately
initiate and continue a climb that will provide maximum
terrain clearance, or any similar approved vertical terrain
escape maneuver, unfll all alerts cease. Only vertical
maneuvers are recommended, unless either operating in
visual meteorological conditions (VMC), or the pilot
determines, based on all available information, that
turning in addition to the vertical escape maneuver is the
safest course of action, or both.

SECTION 5: PERFORMANCE
No Change.
SECTION 6: WEIGHT AND BALANCE

Refer to current weight and balance daia.
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Section 1. GENERAL

Ll Garmin GMX 200 MFD

The GMX 200 Multi-Function Display (MED) is a General Aviation in-cockpit
display designed to provide the pilot with 2 wide variety of situstional awareness
related information. The display s capable of displaying Traffie, Moving Map,
Terrain Awareness information VFR/IFR. charting finctions, and FIS uplinked
weather. Basic information displayed inefudes afrports, navigational aids, terrain,
current flight plan fnd more.

Grapkic Digplay Traffic  Obstruclion  Meni: Hem Labels Baaring to
Destination (FO) Wpt

TO Waypaint
Iddentifler
Traffic and Temain.,
Thumbnat PawarDimming
Qwnship
Advisory Flags Menu ltsm
Data Flags Bmart Keys
{Map Scale)
Message Flag MenwEnls: Key
Function Kay. Ralaty Kneb
Phatosensar

Funclion Sman Keys me:_;;- Smart  Mounfing Strew Curvently Saleciad Function Cata Cerd
Key Labels

Figure 1 - GMX 200 Control and Display Layout

AFMS for GMX 200 Multi-Fugction Display FAA APPROVED
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Scetion 2. LIMITATIONS

2.1 Qperation
GMX 200 moving map displry uxe is limited to situational awareness. The GMX
200 intagrates with separately approved navigation sensor installations.

If the GMC 200 has no heading information, when winds aloft are significant, the
traffic presentation may be nffsct by any wind comeetion angle.

Adhearence o limitations in AFM supplements for interfaced systems Is mandatory.

22 Pilot's Guide
Tha GARMIN GMX 200 Pilot's Guide, part aumber and revision listed below {or later
FAA approved rovision), must be immediaely available for the flight crew,

* Filot’s Guide P/N 190-00607-02 Rov, A.

2.3 System Software:

The syster st ulilize a software version listed below (or later FAA approved
versions), The software version can be displayed in the system mods on the GMX 200
display under the INFQ smart key. Software versians support different functions;
check the GMX 200 Pilot’s Guide for more information.

Table ! - Approved Software Versions

Approved Software Version
Software lrem e [0 J80r FAA apowoved varsions)
SW version As dizplayed on unit
Airborne SW 2.12 2,12

2,4  Magnetic Yariation

The automatic magnetic variation (MagVar) correction is not available in the
GMX 200 above 73° Morth or below 73° South latitude. Al bearing and track
informaticn is computed and displayed relative to true north in thase polar regions,

AFMS for GMX 200 Multi-Function Display FAA APPROVED
190-00607-01 Rev. B
Page 5 of 8 oate:_JUL 13 207



25 Power on Seli Test (FOST)
‘The GMX 200 pecfarms a self test when power is applied. The pilat is responsible for
verifying all tests pess. T any: of the GMIX 200 tests 12il, power off the GMX.200.

26 ADS-B Broadeast Mode Contral

If the GMX 200 is configured to control a (DL 90 TAT Datelink Sensor:

*  The GDE90 doss not replaoe sy required equipment, -

+ The GDL 90 UAT datelink is-spproved for Air Traffic Control (ATC) ADS-B
Surveillance Services in the United States, For areas where ATC Surveillance
Services ate provided, the UAT equipment shall broadoast sircraft pocition,
velocity, b o altitude information, flight identification mdior & 4095
squawk code, . .

. WhmdkmmdbyATCmm"uﬂ”&:ADS-Bmissim,pﬂmsshou]dm
fie GMX 2000 ADS-B broadeast mode conirol function to swp ADS-B
mmﬁmwﬁﬂankbmemmmm@mssFNmmAF,m
MBNU, then “Next Page™ a5 necessary o dispiay “Tx Alf" or “Tx Alt OFF" on the
top button Jabel. Prese the top batton wafil “Stardby” is displeyed) -

UAT datalink is al50 vsed to receive Traffic Information Services-Broadedst (TIS-B)

and Flight Informstion Services-Broadesist (FIS-E) information. )

Mot all areas of the Usited States have the capability to provide ATC sexvices ar TIS-

B/FIS-B information on the UAY dataliuk. Refer to Notice to Airman for amas of

toverage and aperational applications, found on the FAA website: www flvadsh.com,

27 Weather Radar Comtrol
RADAR is broadeasting energy when o green “RDR” flag {solid or flashing) is
displayed ot the GMX 200. I tho -GN 204 is configured ta contral an sithorne.
weather radar unit, observe ull safety precautions including:
* Dongt operats in the vicinity of refueling operations. .
* Do not operate while personnel are in the viciity (approximately 20 foat) of
{he radar sweep area, ’
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WARNING
If a radar system is installed, it getierates microwave radiation
awdl improper 152, of EXPOBULE, thay cause serious bodily injury.
DO NOT OPERATE THE RADAR EQUIPMENT UNTIL
YOU HAVE READ AND CAREFULLY FOLLOWED THE
SAFETY PRECAUTIONS AND INSTRUCTIONS in the
RADAR USER MANUAL s

2.7.1 Electronlc Flight Bag Functions

The GMX200 has been evaluated as an Electronic Flight Bag device {EFB) as & Class
3 Type B device limited to the display of following types of efectronic charts: area,
approach and airport surface maps. Ne other functions displayed on the GMX200
are approved for use a5 an EFB. Additional approvals may be required to ufilize the
GMX200 EFB chart functions, see AC 120-76A for applicability.

Section 3, EMERGENCY PROCEDURES

3.1 Emergency Procedures
No change.

3.2 Abnormal Procedures

Ne changs.

Section 4. NORMAL PROCEDURES

The normal operating procedures for the GMXK 200 are deseribed in the Pilot’s Guide
listed in the Section 2.1. The pilot shall raview and clear zll messages after power up.

CAUTION

AFMS for GMX 200 Multi-Function Display FAA APFROVED
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1t is recomunended to view all futetions in the
Track-UP mode to avoid disorientation when
transferring to the Traffic page.

Since the GMX 200 is limited to situational iations are only
advisory in natare, No mageuvers are suthorized by the GMX 200. The GMX 200
may display red or yellow annunciations:
+ Red PULL UP or yellow TERR — The pilot shoudd follow the gmdanae
provided by the primary TAWS system instalied,
«  Yellow TRAFFIC ALERT — Visnally zequire traffic and maintain proper
separation.
*  Yellow ADSB —The pilot should be aware that the aircraft ADS-B system is
not broadzasting own ship data
«  Otheryeliow anminciztors indicate a failure of that function — The pilot
should recognize the loss of that data.
The pilot’s guide contains a complete list of annuneiations and their

Section 5. PERFORMANCE
No change.
Section 6. WEIGHT AND BALANCE

" Ses current weight and batance data,

Section 7, SYSTEM DESCRIPTIONS

See Gaomin GMX 200 Pilot's Guide for a complete description of the GMX 200
System.
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LOAD DATA SHEET

DA 735

Qrganisation :

Aircraft Type :

J10R

] VH- JTV

[serial No.  310R0712

Approved Loading System :

AW 310R PILOT OPERATING HANDBOOK AND SUPPLIMENTS

Authorised Date Date of Expiry Issue

S. Whitehead 22(7113 22/07/2016 11
Ernply Aircraft Weight and Balance

ltemn Weight{kg)] Arm{mm)} |index Units Cenfiguration

Empty Weight 1708.5 910 1554818 6 POB
Remarks
Empty : Unusable Fuel and Full Oil.
AFPPROVED

SIGNED Sl
DATED 22/7/13

S. Whitehead AQ 35
POBox 782

Biggera Waters

Qid 4218

0755 715847




