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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.
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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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uunEL LOG OF EFFECTIVE PAGES
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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*4-13 thew 4-14 . . . . . 2 Apr 82
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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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*7-22 0 kv e e e e e 2 Apr 82
7-23 . v v s v v v o . . 1 Nov 78
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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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Cﬁ?ﬁ‘ﬁ 31 0 R : 7 GENERAL

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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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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AMPLIFIED EMERGENCY PROCEDURES

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,

1 November 1975
Revision 4 - 2 Apr 1982



C(%av 3] OR ' SECTION 3
MODEL EMERGENCY PROCEDURES

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}

1 November 1975 4-3/4-4






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.

1 November 1975 4-5



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.

4-12 1 November 1975



MUBEI. 3] UR SECTION 4

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.
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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.

4-16 1 November 1975



>
(ﬁsﬁﬁa‘l UR NORMAL P’Rggggﬁgsg
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)

5-23



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 2