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SECTION 1
GENERAL

AUXILIARY FUEL PUMP SWITCHING SYSTEM

To improve the reliability of the auxiliary fuel pump systems in Cessna
conventional twin-engine airplanes (except Model 310 airplanes prior 1o Model
310C which are not affected by this changel. the automatic fuel pressure sensing
switch and auxiliary tuel pump switch for each engine have been removed and
replaced with new three-position. lever lock. toggle-lype auxiliary fuel pump
switches and circuitry. This modification provides direct pilot control of the
output pressure of the two auxiliary fuel pumps. The switches are labeled AUX
PUMP, L (left engine) and R (right engine) and switch positions are LOW, OFF.
and HIGH. The LOW position operates the auxiliary pumps at low speed and
can be used, when required. to provide supplementary fuel pressure for all normal
operations. The switches are OFF in the middle position. The HIGH position is
reserved for emergency operation. and operates the pumps at high speed. The
HIGH position supplies sufficient fuel flow te sustain partial engine power in the
event of an engine-driven fuel pump failure. The switches are locked out of the
HIGH position and the switch toggle must be pulled cut to clear a detent before

it can be moved to the HIGH setting. The toggle need not be pulled to return the
switch to OFF.

In Models 340A. 114, 421, 421A and 421B, additional fuel tank selector logic
is added to activate 1he auxiliary fuel tank system in-line fuel pumps when the
auxiliary fuel tanks are selected, thereby making the auxiliary tank in-line pump
operation independent of the auxiliary fuel pump switches.

SWITCH OPERATION

Operation of the new switching system is simple and straightforward. The
new LOW position of the auxiliary fuel pump switches should be used whenever
an original manual/handbook or checklist procedure specifies either LOW
(PRIME in early 310 or 320 airplanes) or ON. The LOW position is also used
anytime there are indications of vapor, as evidenced by a “nervous” fuel flow
needle. Auxiliary fuel pumps. if needed, are to be operated on LOW in all
conditions except when an engine-driven fuel pumnp fails.

The new HIGH position supplies sufficient fuel flow to sustain partial engine
power and should be used solely to sustain the operation of an engine in the
event its engine-driven fuel pump fails. Failure of an engine-driven fuel purmp will
be evidenced by a sudden reduction in the fuel flow indication immediately
prior to a loss of power while operating from a fuel tank containing adequate
fuel. In an emergency where loss of an engine-driven fuel pump is involved. pull
out on the applicable auxiliary fuel pump switch to clear the detent and select the
HIGH position. Then adjust the throttle and mixture controls to obtain sat-

(8-}
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isfactory operation. At high manifold pressure and RPM, auxiliary fuel pump
cutput may not be sufficient for normal engine operation. In this case, reduce
manifold pressure to a level compatible with the indicated fuel flow. At low
powers, the mixture may have to be leaned as necessary for smooth engine
operation. If HIGH auxiliary pump output does not restore adequate fuel flow, a
fuel leak may exist and the auxiliary pump should be shut off, the engine secured
and propeller feathered, and the flight terminated on the remaining engine.

On rare occasions, such as during engine starting in cold weather, the HIGH
position (instead of LOW) may be needed for a few seconds to ensure a good
ground start or restart in flight.

A CAUTION

If the auxiliary fuel pump switches are placed in the
HIGH position with the engine-driven fuel pump(s) op-
erating normally, total loss of engine power may occur.

When performing training in single-engine operations, the auxiliary fuel
pump of the engine to be shutdown should be turned OFF (if it was on LOW)
prior to any simulated engine failure or prior to any intentional engine shutdown
to preclude fuel accumulation in the engine intake system.

The following limitations and procedures apply only to the operational
changes of the auxiliary fuel pump switches and not the entire procedure.

SECTION 2
LIMITATIONS

The following new placard is provided to identify that the airplane has been
modified and show the proper switch positions for normal operation. It is located
on the left cabin sidewall near the auxiliary fuel pump switches and must be

installed when the airplane is modified in accordance with Cessna Multi-Engine
Service Bulletin MEB88-3.

THE AUXILIARY FUEL PUMP
SYSTEMS N THIS AIRPLANE
HAVE BEEN MODIFIED BY
SERVICE BULLETIN MEB88-3.

AUX PUMP LOW FOR TAKEDFF,
LANDING AND VAPOR CLEARING.
AUX PUMP HIGH FOR ENGINE
DRIVEN PUMP FAILURE
(VERY LOW OR NO FUEL PRESS).
SEE POH OR AFM SUPPLEMENT
OR SUPPLEMENTAL AFM.

25050556

|
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The iollowing additional placard is provided to overlay an existing placard (if
installed) near the fuel selector.

TAKEQFF AND | AND WITH
AUXILIARY FUEL PUMPS LOW.

SECTION 3
EMERGENCY PROCEDURES

ENGINE FAILURE DURING FLIGHT
BEFORE SECURING INOPERATIVE ENGINE

Fuel Flow - CHECK. If deficient, position auxiliary fuel pump to HIGH.
IF ENGINE DOES NQOT START

Operative Engine - Auxiliary Fuel Pump LOW.

ENGINE INOPERATIVE LANDING

Operative Engine - Auxiliary Fuel Pump LOW.

ENGINE-DRIVEN FUEL PUMP FAILURE

Auxiliary Fuel Pump - HIGH.

AIRSTART

Auxiliary Fuel Pump - CHECK OFF. If on LOW or HIGH, purge engine,

Original Issue
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SECTION 4
NORMAL PROCEDURES

BEFORE TAKEOFF

Auxiliary Fuel Pumps - LOW.

AFTER TAKEOFF, CLIMB OR LOW ALTITUDE
CRUISE

Auxiliary Fuel Pumps - OFF (LOW if necessary to suppress vapar).

CRUISE (Above 12,000 Feet)

Auxiliary Fuel Pumps - LOW for 5 minutes after leveling off to suppress
vapor tendencies.

DESCENT

Auxiliary Fuel Pumps - LOW.

BEFORE LANDING

Auxiliary Fuel Pumps - LOW,

AFTER LANDING

Auxiliary Fuel Pumps - OFF (LOW if necessary to suppress vapor).

PRACTICE SINGLE ENGINE PROCEDURES

Auxiliary Fuel Pumps - OFF.

SWITCHING FUEL TANKS

Auxiliary Fuel Pumps - LOW.

Original Issue S
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SECTION 5
PERFORMANCE

There is no change in airplane performance with the auxiliary fuel pump
switching system modification.

6 Original Issue
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CONGRATULATIONS

Welcome to the ranks of Cessna owners! Your Cessna has been designed
.nd 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 Operating Handbook and FAA Approved Flight Manual has been
prepared as a guide to help you get the most pleasure and utility from your
airplane. It contains information about your Cessna's equipment, operating
arocedures and performance; and suggestions for its servicing and care. We
irge you to read it frowm cover to cover, and to refer to it frequently.

Qur 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 lahor, is
available at Cessna Dealers worldwide. Specific benefits and provisions
of warranty, plus other important benefits for you, are contained in
your Customer Care Handbook supplied with your airplane. Warranty
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.

® A STOCK OF GENUINE CESSNA SERVICE PARTS on hand when you need them.

® THE LATEST AUTHORITATIVE INFORMATION FQOR SERVICIMG CESSNA AIRPLANES.
Cessna Dealers have all of the Service Manuals and Parts Catalogs, and

are kept current by Service Information Letters published by Cessna
Aircraft Company.

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

A current Worldwide Customer Care Directory accompanies your new air-
plane. 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.

3 November 1980



MAZ M W
Bamyp: .
Takeof
Lan ding .

LGET:

§ B OHIATORE
Maxiwm - 20,000 Fest
Max imuri Recosmended Cryise
73.5. Power at 10,000 Fecot .
73,50 Powar at 25,000 Feet .
*RANGE , HECOMMENDED LfF\.. MiXTURE:
Magirwn Kecomsended Cruise
. Power at 10,000 Feet |
Pounds Usable Fual)
Power at 10,000 Feet
Pounds Usable Fuel)
= Pawer 3t 1G,G00 Fect .
; Pounds Usable Fuel)
t Powar et 25,000 Feet |

=

o

Pounds Usable Fuel) 3
Power at 25,000 Feet . :
Poynds Usable Fuel) 4
© Power al 25,000 Feet "
Pounds Jsab]e Fuel) 5

Haxismun Range

10,000 Feet (1236 Pounds Usable Fuel) .
7
10,000 Feet (1404 Pounds Usable Fuel) .
8
10,000 Feet (1572 Pounds Usable Fuel) :
g.
25,000 Feet (1236 Pounds Usable fuel) .
5.
25,000 Feet (1404 Pounds Usable Fuel) 2
6
£5,00U Teet [157Z Pounds Usable Fuel) .
7
RATE-OF-CLIMB 4T SEA LEVEL:
Ail Engines . .
Single-Engine
SERVICE CEILING:
A1l Engines .

Single-Engine
TAKZOFF PERFORM AN"E
Bround Roll .
Total Distance Over 50-Fopt Obstacle
LANDING PERFORMANCE: (100 KIAS, 4%-
Ground Rgll .
Total Distance (Dve:' 50-Foot Obs\.acle)
STRHDEFD EMPTY WEIGHTS: (Approximate)
Golden Eagle 421C . . . . . . .
Golden Eagle 421C 1] .
Golden Eagle 42iC i)
BAGGAGE ALLOWANCE:
WINS LOADING:
POWER LOADING:
FUEL CAPACITY: .
Standard (204 Ga1lons Usame) 5
With One »hng Locker Tank (23-’- Ga‘llans Usab]e)

9.9

With Two Wing Locker Tanks (252 Gallons 'JsaMe)
OIL CBPACITY: (Total) . ¥
ENGINES:

Six-Cylinder, Geared, Turbocharged, Fuel-Injected Engines
375 Rated Horsepower At 2235 Prapeller RPM And 32.0 Inches Hg.
Manifold Pressure To 20,000 Feet

PROPELLERS:
Constant Speed, Full Feathering, Three-Bladed 7'6" Diameter .

*Range data includes allowances for start, taxi, takeoff, climb,
reserve at the particular cruise power.

BT E

{100 KIAS, 0° Wing FTaps ind 7450 Pounds Nnght) '

Wina Flaps "And 7200 Pounds de‘ght)-

i Poynds
Founds
Pounds
Found-

254 KTAS

204 KTAS
241 KIES

790 Nautical

.91 Hours and 205 i

§2F naatica’

.86 Hours and 205 KTAS

106¢ Nautical Milasg,
s and 20f
sutical

.91 Hours and 3% VT’-

lﬂ‘*’ hautical Mileg,
Hours ang 228 {TAS

1157 Nautical

.22 Hours and 239 KTAS

1107 Heutical Miles,

.12 Hours and 153 K7as

1294 Nautical Miles,

JE4 Heurs and 153 FTAS

1485 Mautical Miles,
12 Hours and 152 KTAS
1688 Nautica] Miles,
74 Hours and 1SG1 KTAS
1284 Nautical Miles,

.75 Hours and 192 KTAS

1483 Mautical Miles,

.78 Hours and 1972 KTAS

1940 Feet Per Minute
. 350 Feet Per Minute

30,200 Feet
14,900 Feet

1786 Feet
2323 Feet

720 Feet
2293 Fest

4640 Pounds
4837 Pounds
5042 Pounds
15006 Pounds

’4 7 Pnunds Per Square Foot

Pounds Per Horsepower
: 2 (:ota'l}
. 213.4 Gallons

. 241.8 Gallans
. 27G.2 Gallons
28 Quarts

GT510-520-N

08£Q334-27

descent and 45-minute
Speeds based on Estimated Mid-Cruise Weight.

The above performance figures are based on the indicated weights, standard atmospheric con-
ditions, level hard-surface dry runways and no wind. They are calculated values derived
from flight tests conducted by the Cessna Aircraft Company under carefully documented condi-

tions and will vary with individual airplanes and numerous factors affecting flight perfor-
mance.

—_
—_
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The Pilot's Operating Handbook and FAA Approved Airplane Flight Manual
in the airplane at the time of delivery from Cessna Aircraft Company con-
tains information applicable to the 1981 Model 421C airplane designated by

the serial number and registration number shown on the Title Page of this
handbook.

REVISIONS

Changes and/or additions to this handbook will be covered by revisions
published by Cessna Aircraft Company. These revisions are distributed to
all Cessna Dealers and to owners of U.S. Registered airplanes according to
FAA records at the time of revision issuance.

Revisions should be examined immediately upon receipt and incorporated
in this handbook.

NOTE

It is the responsibility of the owner to maintain
this handbook in a current status when it is being
used for operational purposes.

Owners should contact their Cessna Dealer whenever the revision status
of their handbook is in question.

A revision bar will extend the full length of new or revised text and/or
illustrations added on new or presently existing pages. This bar will be
located adjacent to the applicable revised area on the outer margin of the
page.

A1l revised pages will carry the revision number and date on the appli-
cable page.

The follewing Log of Effective Pages provides the dates of issue for
original and revised pages, and a listing of all pages in the handbook.
Pages affected by the current revision are indicated by an asterisk (*)
preceding the pages listed.

LOG OF EFFECTIVE PAGES

Dates of issue for original and revised pages are:

Original . . 0 . . . 3 Nov 1980
Revision . . 1 . . . 2 Apr 1982

Page Date Page Date
Title . .. .+« . . . . 3 Nov 80 el ., e e 5 F B . 2 Apr 82
Assignment Record . . . 3 Nov 80 1-7 thru 1-10 . . 3 Nov 80
ithruii .. ... .« 3 Nov 80 2-1 thru 2-3 « « + « 3 Nov 80

*iii thru iv . . . . + . 2 Apr 82 *2-4 . .. . 2 Apr 82
Contents . . . . . . . . 3 Nov 80 2-5 thru 2-16 . . 3 Nov 80
1-1 thru 1-3 . . . . + . 3 Nov 80 2-17/2-18 5 3 Nov 80

Xl o o om w « s« + « 2 Bpr 82 *3-1 . . v s o s s . « 2 Apr 82
1-5 v v v v a0 e . . 3 Nov 80 3-2 thru 3-10 . . . . 3 Nov 80

3 November 1980
Revision 1 - 7 Apr 1982 Tt
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GENERAL
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Terminology . . . . . . . 1-9

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 Part 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 - ~-
tion, then referring to the Table Of Contents on the first page of =
appropriate section, or by the use of the Alphabetical Index.

Section 1 of this handbook presents basic airplane data and general
information which will be of value to the pilot.

ENGINES

Number of Engines: 2

Manufacturer: Teledyne Continental Motors

Engine Model

Number: GTSI0-520-N

Engine Type: Turbocharged, fuel-injected, gear driven, air cocoled,

horizontally opposed, six-cylinder, 520 cubic-inch
displacement.

Horsepower: 375 rated horsepower at 2235 propeller RPM and_39.0
inches Hg. manifold pressure to the critical altitude of
20,000 feet.

3 November 1980 T 4



* MAXIMUM HEIGHT OF AIRPLANE WITH
NOSE GEAR DEPRESSED 1S 13.41

12.93°

3€ 38"

. fi
7.50 4
PROPELLER

. NORMAL PROPELLER

TIP TO GROUND
CLEARANCE IS .71
INCHES.

. 1TOTAL WING AREA,

INCLUDING NACELLES
AND FUSELAGE WITHIN
THE WING PLANFORM,
s 215,02 SQUARE FEET.

. MINIMUM TURNING

DISTANCE IS 5851
SEE FIGURE 7-11
FOR ADDITIONAL
INFORMATION.

Figure 1-1

3 November 1980



Number of
Propellers:

Manufacturer:

Propeller Part
Number:

Number of Blades:

Propeller
Diameter:

Propeller Type:

Blade Range:

2

McCauley Accessory Division, Cessna Aircraft Company

0850334-27
3

7'6.0"

Constant speed, full feathering, nonreversible hydrau-
lically actuated

(At 30-Inch Station)
a. Low Pitch 16.69
b. Feather B84.6°

I+ I+
oo
[ZS RS ]
oo

FUEL (Approved Fuel Grades And Colors)¥

PRIMARY
ALTERNATE

Total and Usable:

100 {Formerly 100/130) Grade Aviation Fuel (Green)
100LL Grade Aviation Fuel (Blue)

¥Isopropyl alcohol or ethylene glycol monomethyl ether
may be added to the fuel supply. Additive concentra-
tions shall not exceed 1% for isopropyl alcohol or .15%
for ethylene glycol monomethyl ether. Refer to Section
8 for additional information,

See Figure 1-2
FUEL TABLE

Total Fuel Capacity Usable Fuel

Wing Locker Tanks

System (U.S. Gallons) (U.S. Gallons)
Standard System 213.4 206.0
Standard System with One Optional 241.8 234.0
Wing Locker Tank
Standard System with Two Optional 270.2 262.0

OlIL

Grade:

3 November 1980

Figure 1-2

Aviation grade engine oil.

Refer to Section 8 for
additional information.
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STANDARD AIRPLANE WEIGHTS

I Standard Empty
Weight:

lMaximum Useful
Load:

4640 pounds (4837 pounds for 421C Il} (5048 pounds
for 421C I11)

2860 pounds (2663 pounds for 4Z1C I1) (2452 pounds for
421C 111)

SPECIFIC LOADINGS

Wing Loading:

Power Loading:

34.7 pounds per square foot

9.9 pounds per horsepower

SYMBOLS, ABBREVIATIONS AND TERMINOLOGY
GENERAL AIRSPEED TERMINOLOGY AND SYMBOLS

CAS

IAS

KCAS
KIAS
KTAS

TAS

1-6

Calibrated Airspeed is the indicated speed corrected for
position and instrument error. C(Calibrated airspeed is

equal to true airspeed in standard atmosphere at sea
Tevel.

G is acceleration due to gravity.

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.

Calibrated Airspeed expressed in knots.

Indicated Airspeed expressed in knots.

True Airspeed expressed in knots.

True Airspeed is the airspeed relative to undisturbed
air which is the CAS corrected for altitude, temperature
and compressibility.

Maneuvering Speed 1is the maximum speed at which appli-
cation of full available aerodynamic control will not
overstress the airplane.

Maximum Flap Extended Speed is the highest speed permis-
sible with wing flaps in a prescribed extended position.

Maximum Landing Gear Extended Speed is the maximun speed

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

Maximum Landing Gear Operating Speed 1s the maximum

speed at which the Tanding gear can be safely extended
or retracted.

3 November 1980
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VNE
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VSSE

Vx
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Air Minimum Control Speed is the minimum flight speed at
which the airplane is directionally controllable as
determined in accordance with Federal Aviation Regula-
tions. Airplane certification conditions include one
engine becoming inoperative and windmilling; not more
than a 5° bank towards the operative engine; takeoff
power on operative engine; landing gear up; flaps in
takeoff position; and most rearward CG.

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

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

Intentional One Engine Incperative Speed is a minimum
speed selected by the manufacturer for intentionally

rendering one engine inoperative in flight for pilot
training.

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.

METEOROLOQGICAL TERMINOLOGY

oc
oF
15A

0AT

Pressure
Altitude

3 November 1980

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 15° Celsius (599
Fahrenheit);

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

(4) The temperature gradient from sea level to the
altitude at which the temperature is -56.59C
(-69.79F) is -1.989C (-3.59F) per 1000 feet.

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



GENERAL

Viscosity:

mooeL “T £ I
SAE Rating Ambient Temperature - °C (°F)
50 Above 4.4 (40)
30 Below 4.4 (40)
Multiviscosity Unrestricted - After 100 Hours

Total Sump
Capacity:

Drain and Refill
Quantity:

0i1 Quantity
Operating Range:

13 quarts per engine

14 quarts per engine including one quart for oil filter.

Do not operate engine on less than §-quart indication.
To minimize loss of oil through breather, fill to 10-
quart level for normal flights of less than 3 hours.
For extended flight, fill to capacity.

Dip

stick indicates the quantity of o1l 1in the
engine and does not account for the 1 quart of oil
in the oil filter.

NOTE

MAXIMUM CERTIFICATED WEIGHTS

Maximum Ramp
Weight:

Maximum Takeoff
Weight:

Maximum Landing
Weight:

Maximum Zero
Fuel Weight:

Maximum Weights

in Baggage
Compartments:

1-4

7500 pounds = 3402 Ky iy foooky Taglad
7450 pounds =3 3t ky
7200 pounds

6733 pounds

a., Left and Right Wing Lockers - 200 pounds each.
When optional wing locker fuel is dinstalled, the

applicable wing locker baggage capacity is reduced
to 40 pounds.

b. Avionics Bay - 250 pounds less installed optional
equipment. Refer to the Tloading placard in the
airplane avionics baggage bay.

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

d. Aft Cabin (Bay A) See Figure 1-3 - 400 pounds (200
Pounds Per Side).

e. Aft Cabin (Bay B) See Figure 1-3 - 100 pounds (50
Pounds Per Side).

3 November 1980
Revision 1 - 2 Apr 1982
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CABIN, BAGGAGE AND ENTRY DIMENSIONS
GOLDEN EAGLE

NOSE BAGGAGE

55.0"—|

AVIONICS BAY

l— 53.0" —
1 el
BAGGAGE —
COMPARTMENT VOLUME - CUBIC FEET l GE
AVIONICS BAY 1.0 LV I m—
NOSE 250 I —
WING LOCKER EACH (STD) 77
AFT CABIN (BAY A AND B) 306
Figure 1-3

3 November 1980



Wind

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

POWER TERMINOLOGY

BHP

Critical
Altitude
Max imum

Continuous
Power

RFM

Brake horsepower means the power 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 propeller shaft, as shown on
a tachometer.

AIRPLANE PERFORMANCE AND FLIGHT PLANNING TERMINOLOGY

Accelerate-Go
Distance

Accelerate-Stop
Distance

Aerobatic
Maneuver

Balked
Landing

Balked Landing
Transition Speed

Demonstrated
Crosswind
Velocity

Maneuvering
Fuel

Maximum
Effective
Braking

1-8

The distance required to accelerate an airplane to a
specified speed and, assuming failure of an engine at
that speed after 1iftoff and with gear in transit

continue takeoff on the remzining engine to a height of
50 feet.

The distance required to accelerzte 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 in the landing configuration).

The minimum speed at which a transition to a balked
landing climb should be attempted from 50-foot obstacle
height.

The demonstrated crosswind velocity is the velocity of
the crosswind component for which adequate control of
the airplane during takeoff and larding was actually
demonstrated during certification tests. The value
shown is not considered to be 1imiting. This value is
not an aerodynamic 1imit for the airplane.

Maneuvering fuel is the usable fuel as shown in Section

2 for all airplane configurations, provided the maximum
side slip duration is not exceeded.

The maximum amount of braking pressure that can be
applied to the toe brakes without locking the wheels.

3 November 1980



WonsL T e 1

GENERAL

WEIGHT AND BALANCE TERMINOLOGY

Arm

Basic
Empty Weight

C.G. Arm
C.G. Limits
Center of

Gravity (C.G.)

Jack Point

MAC

Maximum
Landing Weight

Maximum
Ramp Weight

Maximum
Takeoff Weight

Maximum Zero
Fuel Weight

Moment

Payload

Reference
Datum

Residual Fuel

Standard
Empty Weight

Station

3 November 1980

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.

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 ground maneuver (it includes

weight of start, taxi and run-up fuel).

Maximum weight approved for the start of the takeoff
run.

HMaximum 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, cargo 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 including unusable fuel,
full operating fluids and full oil.

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

1-9



GENERAL

Tare

Unusable Fuel

Usable Fuel

MODEL ~F dem | WS

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

Fuel remaining after fuel runout tests have been com-
pleted in accordance with governmental regulations.

Fuel available for flight planning.

3 November 1980



(| LIMITATIONS



muuLL 0

SECTION 2
LIMITATIONS
TABLE OF CONTENTS

Page Page
INTRODUCTION . . . . . . . . 2-1  FLIGHT CREW LIMITS 2-7
AIRSPEED LIMITATIONS 2-2  OPERATION LIMITS 2-7
ENGINE LIMITATIONS . . . . . 2-3  FUEL LIMITATIONS . . . . . 2-7
MISCELLANEOUS INSTRUMENT MAXIMUM OPERATING ALTITUD

MARKINGS . . . . . . ... 2-6 LIMIT o « o & w w » = m . . 2-8

WEIGHT LIMITS . . . . . - . . 2-6  CABIN PRESSURIZATION LIMIT 2-8
MANEUVER LIMITS . . . . . . . 2-7 REQUIRED PLACARDS . . . . 2-9
FLIGHT LOAD FACTOR LIMITS . . 2-7

INTRODUCTION

Section 2 of this handbook presents the operating limitations, the
significance of such limitations, instrument merkings, color coding and
basic placards necessary for the safe operation of the airplane, its power
plants, standard systems and standard equipment. The Timitations included
in this section and Section 9 have been approved by the Federal Aviation
Administration. Observance of these operating limitations is required by
Taw.

Operation in countries other than the United States may require
observance of other limitations, procedures or performance data in appli-
cable supplements.

NOTE

Refer to Section 9 of this handbook for amended
operating limitations, operating procedures, per-
formance data and other necessary information for
airplanes equipped with specific options.

3 November 1980 g
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AIRSPEED LIMITATIONS (See Figure 2-1)
AIRSPEED LIMITATIONS TABLE

2-2

SPEED KIAS | KCAS REMARKS

Maneuvering Speed 151 | 150 Do not make abrupt control move-
Va (Knots) ments above this speed.

Maximum Flap Extended Do not exceed this speed with the
Speed VFg (Knots) 150 176 | 175| given flap setting.

450 146 | 145

Maximum Gear Operatiny 176 | 175| Do not extend landing gear above
Speed Vi p (Knots) this speed.

Maximum Gear Extended 176 | 175| Do not extend or retract landing
Speed Vi g (Knots) gear above this speed.

Air Winimum Control 80 821 This is the minimum flight speed
Speed - VMCA (Knots) at which the airplane is con-

. trollable with one engine inoper-
ative and a 50 bank towards the
operative engine.

One Engine Inoperative Best | 111 { 111 This speed delivers the greatest
Rate-of-C1imb Speed gain in altitude in the shortest
Vy (Knots) possible time with one engine

inoperative at sea level, standard
day conditions and 7450 pounds
weight.

Never Exceed Speed 24n | 238 Do not exceed this speed in any
Ve (Knots) operation.

Maximum Structural 201 | 200 Do net exceed this speed except
Cruising Speed in smooth air and then only with
Vo (Knots) cautien.

Figure 2-1

3 November 1980
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LIMITATIONS
Airspeed Indicator Markings: See Figure 2-2

AIRSPEED INDICATOR TABLE

KIAS VALUE
MARKING OR RANGE SIGNIFICANCE
JRed Radial 80 Air minimum control speed.
White Arc 77 to 146 | Operating speed range with 459 wing flaps.

Lower 1imit is maximum weight stalling speed

in landing configuration. Upper 1imit is

maximum speed permissible with wing flaps

extended 459.

Green Arc 86 to 201 | Normal operating range. Lower Timit is maximum
weight stalling speed with flaps and landing
gear retracted. Upper Timit is maximum
structural cruising speed.

One engine inoperative best rate-of-climb speed
at sea level standard day conditions and 7450
pounds weight.

Yellow Arc 201 to 240 | Caution range. Operaztions must be conducted

with caution and only in smooth air.

Red Radial 240 Maximum speed for &1l operations.

Blue Radial 111

Figure 2-2

ENGINE LIMITATIONS

Number of Engines: 2

Engine Manufacturer: Teledyne Continental Motors

Engine Model Number: GTSIO-520-N

Engine Operating Limits for Takeoff and Continuous Operation

a. Maximum power for all operations

Allowable ' Max . Max .
Manifold Rated Head 0il
Altitude - | Pressure - | Engine | Horse- Temp.| Temp.
Feet Inches Hg. RPM pover Time oF OF
S.L. to
20,000 39.0 2235 375 Continuous 460 240
22,000 36.5 2235 338 | Continuous 460 240
24,000 34.0 2235 312 Continuous 460 240
26,000 31.0 2235 283 Continuous 460 240
28,000 28.0 2235 253 Continuous 460 240
30,000 25.0 2235 225 Continuous 460 |. 240

3 November 1980 2-3
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0i1 Pressure:

a. Minimum: 10 PSI (Idle Power)

b. Maximum: 100 PSI

0i1 Viscosity:

SAE Rating Ambient Temperature - °C (°F)
50 Above 4.4 (40)
30 Below 4.4 (40)
Multiviscosity Unrestricted - After 100 Hours

Propellers:
a. Number of Propellers: 2
b. Manufacturer: McCauley Accessory Division, Cessna Aircraft Company
c. Part Number: 0850334-27
d. Number of Blades: 3
e. Diameter: 7'6.0" maximum, 7'4.0" minimum
f. Blade Range: (At 30-Inch Station)
(1) Low Pitch 16.6° #0.2°
(2) Feather 84.6° #0.3°
g. Operating Limits: 2235 RPM maximun speed
Engine Instrument Markings:
a. Tachometer (Propeller Speed):
(1) Normal Operating 1600 to 1900 RPM (Green Arc)
(2) 1900 to 2185 (Yellow Arc)
(3) Takeoff and Climb 2185 to 2235 RPM (Green Arc)
(4) Maximum 2235 RPM (Red Radial)

(5) On Face of Indicator: "“RPM x 100" "AVOID CONTINUOUS OPERATION IN
YELLOW ARC"

3 November 1980
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LIMITATIONS
b. Manifold Pressure:

(1) Normal Operating 17.0 to 32.5 Inches Hg. Manifold Pressure (Green
Arc)

(2) Maximum At Indicated Altitudes (Blue Arc)

"ALT. "MAX MP"
FT x 1000" In. Hg.
SL 39.0
20 39.0
22 36.5
24 34.0
26 31.0
28 28.0
30 25.0

(3) Maximum (20,000 Feet And Below) 39.0 Inches Hg. Manifold Pressure
(Red Radial)

¢. Qi1 Temperature:
(1) Normal Operating 75 to 240°F (Green Arc)
(2) Maximum 240°F (Red Radial)

d. 011 Pressure:
(1) Minimum Operating 10 PSI (Red Radial)
(2) MNormal Operating 30 to 60 PSI (Green Arc)
(3) Maximum 100 PSI (Red Radial)

e. Cylinder Head Temperature:
(1) Normal Operating 200 to 460°F (Green Arc)
(2) Maximum 460°F (Red Radial)

f. Fuel Flow:

(1) Minimum Operating O Pounds per hour (3.4 PSI) (Red Radial)

(2) Normal Operating 20.0 Pounds per hour (3.9 PSI) to 275.0 Pounds
per hour (18.7 PSI) (Green Arc)

(a) Green Dots 45% Power - 82.8 Pounds per hour (5.5 PSI)
55% Power - 98.8 Pounds per hour (6.1 PSI)
65% Power - 114.5 Pounds per hour (6.9 PSI)
75% Power - 131.0 Pounds per hour (7.7 PSI)

(b) Blue Arc - Takeoff and Climb
28,000 Feet - 161.0 Pounds per hour (9.4 PSI)
26,000 Feet - 185.0 Pounds per hour (11.1 PSI)
24,000 Feet - 206.0 Pounds per hour (12.6 PSI)
22,000 Feet - 224.0 Pounds per hour (14.1 PSI)
20,000 Feet - 240.0 Pounds per hour (15.5 PSI)

3 November 1980 2-5
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(c) Blue Triangle (75% Power) - 143.0 Pounds per hour (8.3 PSI)
(Cruise Climb and Best Power)

(d) White Arc - Takeoff and Climb Power to 18,000 Feet 255.0
Pounds per hour (16.8 PSI) to 275.0 Pounds per hour (18.7 PSI)

(3) Maximum Operating 280.0 Pounds per hour (19.2 PSI) (Red Radial)
(4) On Face of Indicator: "FUEL FLOW LBS/HR" "T.0." "CLIMB"
"75% CLIMB" "CRUISE POWER"

MISCELLANEOUS INSTRUMENT MARKINGS

Instrument Vacuum:

a. PRed Line: 4.75 Inches Hg.

b. Green Arc: 4.75 to 5.25 Inches Hg.
Oxygen Pressure:

a. Yellow Arc: 0 to 300 PSI

b. Green Arc: 1550 to 1850 PSI

c. Red Line: 2000 PSI

d. The Cubic Foot Capacity Of The Bottle Installed Will Be Indicated On
The Face Of The Gage.

WEIGHT LIMITS

Maximum Ramp Weight: 7500 pounds

Maximum Takeoff Weight: 7450 Pounds

Maximum Landing Weight: 7200 Pounds

Maximum Zero Fuel Weight: 6733 Pounds

Maximum Weights in Baggage Compartments:

a. Left and Right Wing Lockers - 200 pounds each.

(1) If optional wing Tocker tank(s) are installed, change item "a" on
the appropriate side(s) to 40 pounds each.

b. Avionics Bay - 250 pounds less installed optional eguipment.
(o Nose_Bay - 350 pounds less installed optional equipment.

d. Aft Cabin (Bay A) - 400 pounds {200 Pounds Per Side).

e. Aft Cabin (Bay B) - 100 pounds (50 Pounds Per Side).

no
1
[=2]
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42" c SECTION 2

LIMITATIONS

Center cof Gravity Limits (Gear Extended):

a.

Aft Limit: 157.95 inches aft of reference datum (29.58% MAC) at 7450
pounds or less.

Forward Limit: 152.59 inches aft of reference datum (21.15% MAC) at
7450 pounds or less and 147,14 inches aft of reference
datum (12.58% MAC) at 6100 pounds or less with straight
line variation between these points.

See Weight and Balance Data in Section 6 for loading schedule. The
reference datum is 100 inches forward of the forwavd face of the fuse-
lage bulkhead forward of the rudder pedals. The mean aerodynamic chord
(MAC) is 63.64 inches in length. The leading edge of the MAC is 139.13
inches aft of the reference datum.

MANEUVER LIMITS

This is a normal category airplane. Aercbatic 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 7450 Pounds:

a.

b.

Landing gear up, wing flaps 0° +3.66 to -1.44G

Landing gear down, wing flaps 459 +2.0G

FLIGHT CREW LIMITS

Minimum F1ight Crew for FAR 91 operations is one pilot.

OPERATION LIMITS

The standard airplane is approved for day and night operation under VFR

conditions. MWith the proper optional equipment installed, the airplane is
approvec for day and night IFR operations and flight into icing conditions
as defined by the FAA.

FUEL LIMITATIONS (See Figure 2-3)

Fuel Pressure:

a.

b.

Minimum: 3.4 PSI (0 Pounds Per Hour)

Maximum: 19.2 PSI (280.0 Pounds Per Hour)

3 November 1980 2-7



SECTION 2 e
LIMITATIONS wooel L T
Fuel Quantity:

a. Minimum fuel for takeoff is 20 gallons in each main tank.

Maneuvering Fuel:

a. Due to possible fuel starvation, maximum side s1ip duration time is 30
seconds. The airplane is considered in a side slip anytime the turn
and bank "ball" is more than one half ball out of the center
(coordinated flight) position.

Fuel (Approved Fuel Grades And Colors):

PRIMARY - 100 (Formerly 100/130) Grade Aviation Fuel (Green).
ALTERNATE - 100LL Grade Aviation Fuel (Blue).
FUEL TABLE
Total Fuel Capacity Usable Fuel
System (U.S. Gallons) (U.S. Gallons)

Standard System 213.4 206.0
Standard System with Une Optional 241.8 234.0

Wing Locker Tank
Standard System with Two Optional 270.2 262.0

Wing Locker Tanks

Figure 2-3

MAXIMUM OPERATING ALTITUDE LIMIT
Without Oxygen Equipment: 25,000 Feet

With Oxygen Egquipment: 30,000 Feet

CABIN PRESSURIZATION LIMIT
Maximum: 5.3 PSI

Normal: 0.0 to 5.0 PSI

Cabin Shall Be Depressurized During:
a. Takeoff.

b. Landing.

c. In flight when both engines are operating on hot alternate air.

d. A1l ground operations.

2-8 3 November 1980
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REQUIRED PLACARDS

On Ewergency Exit Window Trim:

SECTION 2
LIMITATIONS

EMERGENCY EXIT
1. TURN HANDLE  “OPEN>
2. PULL DOOR INBD & DOWN

On Emergency Exit Window Trim (ifith Cptional Right Aft Facing Seat):

EMERGENCY EXIT
1. TURN HANDLE  “*OPEN >

2. PULL DOOR INBD & DOWN

AFT FACING SEAT MUST BE

FULL FWD WITH BACK ERECT
L FOR TAKEOFF & LANDING

On Executive Table Top And Writing Desk Top:

TABLE MUST BE STOWED
DURING TAKE-OFF AND
LANDING

On Wall Opposite Emergency Exit Window:

AFT FACING SEAT BACK MUST BE
ERECT FOR TAKEQOFF & LANDING

3 November 1980 2-9



LIMITATIONS

On Left Engine Fuel Selector:

103 GAL

RIGHT
MAIN

DEPRESS BUTTON FOR

LEFT
ENG OFF

On Floor Forward of Fuel Selectors:

Standard Configuration

SET FUEL SELECTOR VALVES TO LEFY
MAIN FOR LEFT ENGINE AND RIGHT
MAIN FOR RIEHT ENGINE FOR -
TAKEOFF, DESCENT, LANDING. AND
AIJ. NORMAL DPERATIONS

TAI(E{lFF AND I.AND WITH AUXILIAR\'
FUEL PUMPS UN o

EMEHEENCY CHUSSFEED Sl“-IUTDFF‘
VALVE MUST BE OPEN FOR ALL
NGHMAL DPERATIUNS

VIATION FUEL MINTMY

woorL " T I U

On Right Engine Fuel Selector:

103 GAL

LEFT
MAIN

DEPRESS BUTTON FOR
RIGHT
ENG OFF

Optional Wing Locker Tanks

SEI' FllEl. SELECTOR VALVES TO
LEFT _MAIN FOR LEFT ENGINE AND
RIGHT MAIN FOR RIGHT ENGINE

FOR TAKEOFF. DESCENT. lAHEIlNE
AND ALL HOAMAL OPERATIONS.

TAKEI]FF AND LAND WITH'
AUKILIARY .FUEL PUMPS ON.

EMERGENCY CRUSSFEED SHUTOFF
VALVE MUST BE OPEN FOR ALL
NURMAL OPERATIONS.

100 GRADE AVIATION FUEL
MINIMUM.

1 OPERATE ON MAM TANKS UNTIL
FUEL .QYANTITY IS LESS TKI\H 400
LES PER TAHK. 5

2 BEGIN WING LOCKER FUEL
TRANSFER BEFORE MAIN TANK
QUANTITY ﬂECREASES BELOW
00 1gs. - -

3 TRANSFER FUEL 14 ‘STRAIGHT
JAND LEVEL FLIGHT ONLY.

4 TURN TRANSFER PUMPS OFF
W'ﬂEH UEHTS ILLUMINATE.

] USE FUEL CRIISSFEEE SYSTEM -
TO BALANCE MAIN FUEL 3
QUANTITIES IF ONE WING LOCKER
TANK DOES NOT TRANSFEA GR IF
A SINGLE WING LOCKER TANK {5°
1HSTM.L‘EU s
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On Floor Forward of Fuel Emergency Crossfeed Shutoff Valve:

| EMERGENCY CROSSFEED
.. SHUTOFF VALVE -

L PULL R
. TO SHUT OFF

In Recess on ruel Emergency Crossfeed Shutoff Valve Bezel (Visible When
Lever is Up):

LEVER UP |
CRO _SSFEED :

On Pilot's Sun Visor:

[IFERA [] fA
A ) [ f A 0
UPERA & ¥ B 1 !
UPERA ATRP UR 1 U 115
ATIO f OMP ] OPERA
i s 1 & R AR (] \ i) {
0 : DBOOK AND APPROVED: AIRP
0 ACRDBA : R [ p APPROVED
\ U H L P U B0 A
L R RA G SPEED b
A AH | UE(] P U 3 A
A P A NUEL P 1 AP G A
A AP "J DED 1 A 5 A
A A R PEED A
AN A H 1 UHIB }
f L § i OR DA H UNLU U
1 U L] OR DA 1 UND 1 1 U
ONDITIO PROPER EQUIP D ANO (PERATIONA
¥
i
i B4 L
\
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Near Heater and Pressurization Heat Exchanger Contrels:

OPEN ONE
CONTROL
MINIMUM
FOR
HEATER
OPERATION
Near Pressurization Controls:
PRESS AIR
PRESSURIZE RAM DUMP
PULL PULL
+ CABIN TO DUMP
DEPRESSURIZE + +

Near Fuel Transfer Switches (If Installed):

LH RH
ON
OFF

FUEL TRANSFER

1f Optional Unfeathering Accumlators Are Installed:

PROP UNFEATHERING ACCUMULATORS
ARE INSTALLED. ON THIE AIRPLANE

Near Engine Induction Alternate Air Controls:

LH RH
+
+ ALT AIR +
PULL
T0 OPEN
+

2-12 3 November 1980
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Induction Air Controls (Optional EL Panel Installed):

ALT AIR
LEFT PULL RIGHT

Around Landing Gear Selector Switches:

MAX OPER &
EXTD SPEED
-176 KIiAS
GEAR

LIMITATIONS

Around Landing Gear Selector Switches (Optional EL Panel Installed)

EMER. GEAR CONTROL
1. GEAR SELECT—DOWN

2. GEAR HYD C/B—PULL

3. "T"—HANDLE—PULL

On Landing Gear Indicator Lights:

3 November 1980

GEAR
UNLOCKED
LH RH
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Adjacent to Wing Flap Position Switch:

176 KIAS

15 SN

Near Propeller Synchrophaser Switch, If Optional Propeller Synchrophaser
is Installed:

PHASE

PROP
PHASING \

SYNC OFF

On Engine Control Pedestal:

T.0. Range on Elevator Trim Tab Indicator
2° Nose Up to 8° Nose Up:

Rudder Trim Indicator:

] L NOSE R ]

Aiieron Trim Indicator:

LROLLR
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Adjacent to Statlc Source in Pilot's Compartment:

PARKING BRAKE

TO APPLY BRAKES, DEPRESS RUDDER
PEDALS, THEN PULL KNOB.

TO RELEASE PUSH IN KNOB. DO NOT
DEPRESS RUDDER PEDALS.

FOR AIRPLANE LOADING SEE WEIGH
BALANCE DATA IN THE PILOTS
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Near Upper Cabin Door Latch Mechanism:

External: Internal:

DOOR
OPERATION
TO OPEN:

PUSH BUTTON &
ROTATE

HANDLE - DOOR LOCK"

TO CLOSE: ‘_ - INDICATOR *
ROTATE
HANDLE i

. CHECK '

Near Main Tank Filler Cap:

Tag AR
SRA0E ayiarion rugt W
UsagiE 103 GRL

Near Wing Locker Fuel Filler Caps (If Installed):

'eg ot
BRADE ayiarign puer WV

USABLE - 28 GAL

On Wing Locker Doors:

Standard Configuration: If Optional Wing Locker Tanks
Are Installed:
MAX | | MAX |
BAGGAGE | BAGGAGE |
200 LBS | 4ous
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Inside Nose Baggage Doors:

MAXIMUM BAGGAGEL |

MAX CAPACITY 350LBS LESS
OPTIONAL EQUIP

Inside Left Nose Baggage Door:

EXTERNAL HYD.
RESERVOIR FILL
MIL-H-5606

On Hydraulic Reservoir:

MAX FULL —

ADD —

On Avieonics Bay Door Forward Partition:

MAXIMUM BAGGAGEL

MAX CAPACITY 250 LBS LESS
CQPTIONAL EQUIP

3 November 1980 2-17/2-18
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INTRODUCTION

Section 3 of this handbook describes the recommended procedures for
emergency situations. The first part of this section provides emergency
procedural action required in an abbreviated checklist form. Amplification

of the abbreviated checklist is presented in the second part of this sec-
tion.

NOTE

Refer to Section 9 of this handbook for amended
operating limitations, operating procedures, per-
formance data and other necessary information for
airplanes equipped with specific options.

3 November 1980
Revision 1 - 2 Apr 1982 3-1









SECTION 3 (o, 421 c
EMERGENCY PROCEDURES MODEL

EMERGENCY PROCEDURES
ABBREVIATED CHECKLIST

hOTE

This Abbreviated Emergency Procedures Checklist is
included as a supplement to the Amplified Emergency
Procedures Checklist. Use of the Abbreviated Emer-
gency Procedures Checklist should not be used until
the flight crew has become familiar with the air-
plane and systems., A1l amplified emergency pro-
cedure items must be accomplished regardless of
which checklist is usecd.

Procedures in the Abbreviated Checklist portion of this section outlined in
black ] are immediate-action items and should be committed to memory.

SINGLE-ENGINE AIRSPEEDS FOR SAFE OPERATION

Conditions:
1. Takeoff Weight 7450 Pcunds 3. Standard Day, Sea Level
2. Landing Weight 7200 Pounds

{1) Air Minimum Control Speed .

e e e e e e e e 80 KIAS
(2) Intentional One Engine Inoperative Speed . . . . . 100 KIAS
{3) One Engine Inoperative Best Angle-of-Climb Speed . . 105 KIAS
{(4) One Engine Inoperative Best Rate-of-Climb Speed
(Wing Flaps UP) i v & wr e e w_ gz _a e . Ll KIAS
Figure 3-1

ENGINE INOPERATIVE PROCEDURES
ENGINE SECURING PROCEDURE

Throttle - CLOSE.
Mixture - IDLE CUT-OFF.
Propeller - FEATHER.

1
2
3
4, Fuel Selector - OFF (Feel For Detent).
5.
6
7
8

Auxiliary Fuel Pump - QFF.
Magneto Switches - OFF.

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

ENGINE FAILURE DURING TAKEOFF (Speed Below 100 KIAS Or
Gear Down)

1. Throttles - CLOSE IMMEDIATELY.
2. Brake or Land and Brake - AS REQUIRED.

3-2 3 November 1980
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MODEL (ABBREVIATED PROCEDURES) EMERGENCY PROCEDURES

ENGINE FAILURE AFTER TAKEOFF (Speed Above 100 KIAS With
Geqr Up Or In TTCH\S“}

Mixtures - FULL RICH.

Propellers - FULL FORWARD.

Throttles - FULL FORWARD (39.0 Inches Hg.}.
Landing Gear - CHECK UP.

Inoperative Engine:

a. Throttle - CLOSE.

b. Mixture - IDLE CUT-OFF.

c. Propeller - FEATHER.

Establish Bank - 5° toward operative engine.

Climb To Clear 50-foot Obstacle - 100 KIAS.

Climb At One Engine Inoperative Best Rate-of-Climb Speed - 111

KIAS.

9. Trim Tabs - ADJUST 5° bank toward operative engine with approxi-
mately 1/2 ball slip indicated on the turn and bank

indicator.

Inoperative Engine - SECURE as follows:

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

b. Auxiliary Fuel Pump - OFF.

c.

d

o B PN

o~

10.

Magneto Switches - OFF.
Alternator - OFF.
11. As Soon As Practical - LAND.

SUDDEN ENGINE ROUGHNESS

1. Power - REDUCE IMMEDIATELY (Both Engines).

a. Manifold Pressure - 32.5 Inches Hg. maximum.

b. RPM - 1800 MAXIMUM.

Propeller Synchrophaser - OFF (Optional System).
Rough Engine - DETERMINE.

Problem - ANALYZE.

Rough Engine - SECURE if roughness cannot be cleared.

Operative Engine - ADJUST.

Trim Tabs - ADJUST 5° bank toward operative engine with approxi-

mately 1/2 ball slip indicated on the turn and bank
indicator.
8. As Soon As Practical - LAND.

ENGINE FAILURE DURING FLIGHT (Speed Above VMCA)

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

~l O o o N

Before Securing Inoperative Engine:
3. 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 ON.

Mixture - ADJUST. Lean until manifold pressure begins to increase,
then enrichen as power increases.

00~ oy A
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EMERGENCY PROCEDURES (ABBREVIATED PROCEDURES) WODEL

If Engine Does Not Start, Secure As Follows:

1

1

1
1

9.

0.

1

2.
3.

Inoperative Engine - SECURE.

Throttle - CLOSE.

Mixture - IDLE CUT-OFF.

Propeller - FEATHER,

Fuel Selector - OFF (Feel For Detent).

Auxiliary Fuel Pump - OFF.

Magneto Switches -.0FF.

Propeller Synchrophaser - OFF (Optional System).

Alternator - OFF.

perative Engine - ADJUST.

Power - AS REQUIRED,

Mixture - ADJUST for power.

Fuel Selector - MAIN TANK (Feel For Detent).

Auxiliary Fuel Pump - ON.

rim Tabs - ADJUST 5° bank toward operative engine with approxi-
mately 1/2 ball slip indicated on the turn and bank
indicator.

Electrical Load - DECREASE to minimum required.

As Soon As Practical - LAND.

AN oo oOTa HManow

ENGINE FAILURE DURING FLIGHT (Speed Below VMCa)

b o P

Rudder - APPLY towards operative engine.

Power - REDUCE to stop turn. v
Pitch Attitude - LOWER NOSE to accelerate above HCA.
Inoperative Engine Propeller - FEATHER.

Operative Engine - INCREASE POWER as airspeed increases above VMCA.

~I

Inoperative Engine - SECURE.
Trim Tabs - ADJUST 5° bank toward operative encine with approxi-

mately 1/2 ball slip indicated on the turn and bank
indicator.

ENGINE INOPERATIVE LANDING

—

—OW e OO L N

Fuel Selector - MAIN TANK (Feel For Detent)

Auxiliary Fuel Pump - ON (Operative Engine).

Alternate Air Control - IN.

Mixture - FULL RICH or lean as required for smooth operation.
Propeller Synchrophaser - OFF (Optional System).

Propeller - FULL FORWARD.

Approach - 111 KIAS with excessive altitude.

Landing Gear - DOWN within gliding distance of field.

Wing Flaps - DOWN when landing is assured.

Speed - DECREASE below 111 KIAS only if landing is assured.
Air Minimum Control Speed - 80 KIAS.

ENGINE INOPERATIVE GO-AROUND (Speed Above 111 KIAS)

1. Throttle - FULL FORWARD (39.0 Inches Hg.).

2. Wing Flaps - UP (If Extended).

3. Positive Rate-of-Climb - ESTABLISH.

4. Landing Gear - UP.

5. Climb at One Engine Inoperative Best Rate-of-Climb Speed - 111 KIAS.

6. Trim Tabs - ADJUST 5° bank toward operative engine with approxi-
mately 1/2 ball slip indicated on the turn and bank
indicator.

3-4
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AIRSTART
Airplane Without Optional Propeller Unfeathering System:
1. Auxiliary Fuel Pump - CHECK OFF. If ON or LOW, purge engine by
turning OFF auxiliary fuel pump, mixture to
IDLE CUT-OFF, throttle full open, magneto
switches OFF, and rotating engine 15 revolu-
tions with starter.
2. HMagneto Switches - ON.
3. Fuel Selector - MAIN TANK (Feel For Detent).
4. Throttle - FORWARD approximately one and one-half inches.
5. Mixture - FULL RICH then retard approximately two inches.
6. Propeller - FORWARD of detent.
7. Starter Button - PRESS.
8. Primer Switch - ACTIVATE.
9. Starter and Primer Switch - RELEASE when engine fires
10, Auxiliary Fuel Pump - LOM.
11. Mixture - ADJUST for smooth engine operation.
12. Power - INCREASE after cylinder head temperature reaches 200°F with
gradual mixture enrichment as power increases.
13. Alternator - ON.
Airplane With Optional Propelier Unfeathering System:
1. Auxiliary Fuel Pump - CHECK OFF. 1f ON or LOX, purge engine by
turning OFF auxiliary fuel pump, mixture to
IDLE CUT-OFF, throttle full open, magneto
switches OFF, and rotating engine 15 revolu-
tions with starter.
2. Magneto Switches - ON.
3. Fuel Selector - MAIN TANK (Feel For Detent).
4. Throttle - FORWARD approximately one and one-half inches.
5. Mixture - FULL RICH then retard approximately two inches.
6. Propeller - FULL FORKARD.
7. Propeller - RETARD to detent when propeller reaches 1000 RPH.
8. Auxiliary Fuel Pump - LOW.
9. Mixture - ADJUST for smooth engine operation.
10. Power - INCREASE after cylinder head temperature reaches 200°F with
gradual mixture enrichment as power increases.
11. Alternator - ON.
BOTH ENGINES FAILURE DURING CRUISE FLIGHT
1. Wing Flaps - UP.
2. Llanding Gear - UP.
3. Propellers - FEATHER.
4. Airspeed - 122 KIAS (See Figure 3-3).
5

3 November 1980

Landing - Refer to FORCED LANDING (Complete Power Loss) in this
section.
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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 - QFF.
2. Operative Engine Fuel Selector - MAIN TANK (Feel For Detent).
3. Emergency Crossfeed Shutoff - OFF (Pull Up).
4. Appropriate Engine - SECURE.
a. Throttle - CLOSE.
b. Mixture - IDLE CUT-OFF.
c. Propeller - FEATHER.
d. Fuel Selector - OFF (Feel For Detent).
e. Magnetos - OFF.
f. Propeller Synchrophaser - OFF (Optional System).
g. Alternator - OFF.
5. Cabin Heater - OFF,
6. Land and evacuate airplane as soon as practical.

INFLIGHT CABIN ELECTRICAL FIRE OR SMOKE

1.

2
3.
4.
5

~In

Electrical Load - REDUCE to minimum required.

Fuel Selectors - MAIN TANK (Feel For Detent).

Emergency Crossfeed Shutoff - OFF (Pull Up).

Attempt to isolate the source of fire or smoke.

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

Pressurization Air Contamination Procedure - INITIATE if required.

Land and evacuate airplane as soon as practical.

EMERGENCY DESCENT PROCEDURES
PREFERRED PROCEDURE

1.

Throttles - IDLE.

Propellers - FULL FORWARD.

Mixtures - ADJUST for smooth engine operation.
Wing Flaps - UP.

Landing Gear - UP.

Moderate Bank - INITIATE.

~N| Oy =W

Airspeed - 240 KIAS.

IN TURBULENT ATMOSPHERIC CONDITIONS

Throttles - IDLE.

Propellers - FULL FORWARD.

Mixtures - ADJUST for smooth engine operation.
Wing Flaps - DOWN 45°,

Landing Gear - DOWN.

Moderate Bank - INITIATE.

3-6

Airspeed - 146 KIAS.
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EMERGENCY LANDING PROCEDURES
FORCED LANDING (With Power)

1. Landing Site - CHECK.

2. Llanding Gear - DOWN if surface is smooth and hard.
Normal Landing - INITIATE. Keep nosewheel off ground as long

a.

as practical.

3. Llanding Gear - UP if surface is rough or soft.

a
b
o
d.
2,
7
9
h

Approach - 105 KIAS with 15° wing flaps,
Pressurization Air Controls - PULL.

A1l Switches Except Magnetos - OFF.

Mixtures - IDLE CUT-OFF.

Magneto Switches - OFF.

Fuel Selectors - OFF (Feel For Detent).
Emergency Crossfeed Shutoff - OFF (Pull Up).
Landing Attitude - NOSE HIGH.

FORCED LANDING (Complete Power Loss)

=~ O U L P

a0 o

Mixtures - IDLE CUT-OFF.

Propellers - FEATHER.

Fuel Selectors - OFF (Feel For Detent).
tmergency Crossfeed Shutoff - OFF (Pull Up).
A1l Switches Except Battery - OFF,

Approach - 122 KIAS.

If Smooth and Hard Surface:

a.

SECTION 3

EMERGENCY PROCEDURES

Overfly site at 105 KIAS and 15° wing flaps.

Landing Gear - DOWN within gliding distance of field.

(1) Landing Gear Switch - DOWN.
(2) GEAR HYD Circuit Breaker - PULL.
(3) Emergency Gear Extension T-Handle - PULL.

(4) Gear Down Lights - ON; Unlocked Light - OFF.

(5) Gear Warming Horn - CHECK.

Wing Flaps - AS REQUIRED.

Approach - 105 KIAS.

Battery Switch - QFF,

Normal Landing - INITIATE. Keep nosewheel off
as practical.

8. If Rough or Soft Surface:

mnncrm

Landing Gear - UP.

Wing Flaps - DOMH 15°.
Approach - 105 KIAS.

Battery Switch - OFF.
Landing Attitude - NOSE HIGH.

3 November 1980
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LANDING WITH FLAT MAIN GEAR TIRE

1.
2.

10.

Landing Gear - Leave DOWN.

Fuel Selectors - SELECT main tank on same side as defective tire;
feel for detent.

Fuel Selectors - MAIN TANKS (Feel For Detent) before landing.

Wind should be headwind or crosswind opposite the defective tire.

Wing Flaps - DOWN 459,

In approach, align airplane with edge of runway opposite the

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

Land slightly wing low 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 lighten the load on the defec-

tive tire.

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

maintain directional control.

Stop sirplane to avoid further damage unless active runway must be

cleared for other traffic.

LANDING WITH DEFECTIVE MAIN GEAR

=

~SOhon b
. PO

8.
9.
10.
11.
12.
13.

14,
15.

Fuel Selectors - SELECT main tank on the same side as defective
gear; feel for detent.

Fuel Selectors - MAIN TANKS (Feel For Detent) before landing.

Emergency Crossfeed Shutoff - OFF (Pull up).

Wind - HEADWIND or crosswind opposite defective gear.

Lending Gear - DOWN.

Wing Flaps - DOWN 45°,

Approach - ALIGN AIRPLANE with the edge of runway opposite the

defective landing gear.

Battery Switch - OFF.

Land wing Tow toward operative landing gear. Lower nosewheel

immediately for positive steering.

Ground Loop - INITIATE into defective landing gear.

Mixtures - IDLE CUT-OFF.

Use full aileron in landing roll to lighten the load on the defec-

tive 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

3-8

WO~ S

Landing Gear - Leave DOWN.

Passengers and Baggage - MOVE AFT.

Approach - 111 KIAS with 159 wing flaps.

Landing Attitude - NOSE HIGH.

Nose - HOLD OFF during Tanding 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.

3 November 1980
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ELECTRICAL SYSTEM EMERGENCY PROCEDURES
ALTERNATOR FAILURE (Single)

i. Electrical Load - REDUCE.

2. 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:

a. Select affected alternator on voltammeter and monitor output.

b. 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 load to one alternator capacity.

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

e. If an intermittent Tight indication accompanied by voltammeter
fluctuation is observed, turn off affected alternator and
reduce load to one alternator capacity.

f. Restrict Toad on remaining alternator to 80% of the rated load.

ALTERNATOR FAILURE (Duadl)

1. Electrical Load - REDUCE.
2. If Circuit Breakers are tripped:

a. Turn off alternators.

b. Reset circuit breakers.

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

d. If alternator is charging, leave it on. Disregard failure

light if still illuminated.

e. [f still jnoperative, turn off left alternator.

f. Repeat steps ¢ through e for right alternator.

g. If circuit breakers reopen, prepare to terminate flight.
3. If Circuit Breakers have not tripped:

a. Turn off alternators.

b. Check field fuses and replace as required.

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

d. If alternator is charging, leave it on. Disregard failure

light if sti11 illuminated.

If still inoperative, turn off left alternator.

Repeat steps c through e for right alternator.

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

Repeat steps c through e for each alternator.

If still inoperative, turn off alternators, nonessential elec-
trical items and prepare to terminate flight.

— I W —h M

AVIONICS BUS FAILURE

1. Avionics Bus Switch - OFF.
2. Emergency Power Avionics Bus Switch - ON.
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LANDING GEAR EMERGENCY PROCEDURES
HYD PRESS LIGHT ILLUMINATED AFTER GEAR CYCLE

1. Landing Gear Switch - RAPIDLY RECYCLE.
2. 1f HYD PRESS light still illuminated:
a. Landing Gear - DOWN.
b. GEAR HYD Circuit Breaker - PULL.
c. If HYD PRESS light remains illuminated - LAND as soon as prac-
tical.

LANDING GEAR DOWN AND LOCKED LIGHT ILLUMINATED WITH
GEAR HANDLE UP AND HYD PRESS LIGHT OUT

Perform "LANDING GEAR WILL NOT EXTEND HYDRAULICALLY" Checklist.
LANDING GEAR WILL NOT EXTEND HYDRAULICALLY

Airspeed - 130 KIAS or less.

Landing Gear Switch - DOWN.

. GEAR HYD Circuit Breaker - PULL.

Emergency Gear Extension T-Handle - PULL.

Gear Down Lights - ON; Unlocked Light - OFF.

If Main Gear Does Not Lock Down - YAW AIRPLANE., Airloads will lock
main gear down if up Tlocks have
released.

o N B WMo
s 0w P

7. Gear Warning Horn - CHECK.
8. As Soon As Practical - LAND.

LANDING GEAR WILL NOT RETRACT HYDRAULICALLY

1. Llanding Gear Switch - DOWN.

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

4. As Soon As Practical - LAND.

FLIGHT INSTRUMENTS EMERGENCY PROCEDURES
VACUUM PUMP FAILURE (Attitude 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. Vacuum Pressure - CHECK proper vacuum from operative source.

OBSTRUCTION OR ICING OF STATIC SOURCE

1. Static Source - ALTERNATE.

2. Excess Altitude and Airspeed - MAINTAIN to compensate for change in
calibration (See Figures 5-2 and
5-4).

3 November 1980
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OBSTRUCTION OR ICING OF AIR INLET EMERGENCY
PROCEDURES

1. Alternate Air Control(s) - PULL OUT after loss of 3 inches Ha.
manifold pressure.
2. Propeller(s) - INCREASE RPM (Avoid Continuous Operation In The
Yellow Arc).
Mixture(s) - LEAN as required.

Pressurization Air Control(s) - PULL LH and/or RH as necessary.
a. With Both Pressurization Air Sources Dumped:
(1) Cabin Vent Control - PULL.
(2) Cabin Pressurization Switch - DEPRESSURIZE.
b. Above 10,000 Feet with both pressurizaticn air sources dumped:
(1) If Supplementary Oxygen is Not Available - EMERGENCY
DESCENT TO 10,000 FEET.
(2) If Supplementary Oxygen is Available:
(a) Oxygen Knob - PULL ON.
(b) Assure each occupant is using oxygen.
(c) Descend as soon as practical to 10,000 Feet.

PRESSURIZATION SYSTEM EMERGENCY PROCEDURES
IMPENDING SKIN PANEL OR WINDOW FAILURE

L

Cabin Pressurization Switch - DEPRESSURIZE. ]
Cabin Vent Control - PULL.

Pressurization Air Controls - PULL.

If Above 10,000 Feet and Suppiementary Oxygen is Not

Available - EMERGENCY DESCENT TO 10,000 FEET.

IT Above 10,000 Feet and Supplementary Oxygen is Available:

a. Oxygen Knob - PULL ON.

b. Assure each occupant is using oxygen.
c. Descend as soon as practical tec 10,000 Feet.

CABIN OVERPRESSURE (Over 5.3 PSli)

20 N

w

[ 1. Pressurization Air Controls - PULL. |
2. If Above 10,000 Feet and Supplementary Oxygen is Not
Available - EMERGENCY DESCENT TO 10,000 FEET.
3. If Above 10,000 Feet and Supplementary Oxygen is Available:
a. Oxygen Knob - PULL ON.
b. Assure each occupant is using oxygen.
¢. Descend as soon as practical to 10,000 Feet.

LOSS OF PRESSURIZATION ABOVE 10,000 FEET

1. Without Supplementary Oxygen - EMERGENCY DESCENT TO 10,000 FEET.
2, MWith Supplementary Oxygen:

a. Oxygen Knob - PULL ON.

b. Assure each occupant is using oxygen.

c. Descend as soon as practical to 10,000 Feet.

3-12 3 November 1930
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PRESSURIZATION AIR CONTAMINATION

[ 1. Pressurization Air Control(s) - PULL LH and/or RH as necessary.]

a. With Both Air Sources Dumped:
(1) Cabin Vent Control - PULL.
(2) Cabin Pressurization Switch - DEPRESSURIZE.
2. Above 10,000 Feet With Both Air Sources Dumped:
a. If Supplementary Oxygen is Not Available - EMERGENCY DESCENT TO
10,000 FEET.
b.

If Supplementary Oxygen is Available:

(1) Oxygen Knab - PULL ON.

(2) Assure each occupant is using oxygen.

{3) Descend as soon as practical to 10,000 Feet.

PROPELLER SYNCHROPHASER
ENGINE INOPERATIVE PROCEDURES

1. Propeller Synchrophaser - OFF (Optional System).
SYNCHROPHASER FAILURE

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

EMERGENCY EXIT WINDOW REMOVAL |

1. Emergency Release Handle Plastic Cover - PULL OFF.

2. Release Handle - TURN COUNTERCLOCKWISE.
3. Emergency Exit Window - PULL IN and DOWN.

SPINS

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).
After rotation has stopped:

6. Rudder - NEUTRALIZE.

7. lInboard Engine (If used) - DECREASE POWER to equalize engines.
8. Control Wheel - PULL to recover from resultant dive. Apply smooth
steady control pressure.

3 November 1980
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AMPLIFIED EMERGENCY PROCEDURES
NOTE

A complete knowledge of the procedures 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 at all times. Good judgment and precise
action are essential and can only be developed
through frequent practice of emergency and simuiated
engine inoperative 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 required
so the pilot can cope with the demands of an emer-
gency situation.

ENGINE INOPERATIVE AIRSPEEDS FOR SAFE OPERATION

The most critical time for an engine failure condition in @ multi-engin
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 engine inoperative airspeeds is essentia
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 one engine inoperative best rate-
of-climb speed to facilitate instant recognition. The following para »h
present a detailed discussion of the problems associated with engine
failures during takeoff.

AIR MINIMUM 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 powe
operation on the other engine. This speed is indicated by a red radial or
the airspeed indicator.

INTENTIONAL ONE ENGINE INOPERATIVE SPEED

Although the airplane is controllable at the air minimum control speed,
the airplane performance is so far below optimum that continued flight ne:
the ground is improbable. A more suitable intentional one engine inopera-
tive speed is 100 KIAS. At this speed, altitude can be maintained more

easily while the landing gear is being retracted and the propelier is beir
feathered.

ONE ENGINE INOPERATIVE BEST ANGLE-OF-CLIMB SPEED

The one engine incperative best angle-of-climb speed becomes important
when there are obstacles ahead on takeoff. Once the one engine inoperati
best angle-of-climb speed is reached, altitude becomes more important tha
airspeed until the obstacle is cleared. The one engine inoperative t

angle-of-climb speed is approximately 105 KIAS with wing flaps and lan.in
gear up.
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EMERGENCY PROCEDURES (AMPLIFIED PROCEDURES) MODEL

ONE ENGINE INOPERATIVE BEST RATE-OF-CLIMB SPEED

ine one engine inoperative best 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 one engine
inoperative best rate-of-climb speed is 111 KIAS with wing flaps and

landing gear up. The speed is indicated by a blue radial on the ajrspeed
indicator.

The variations of wing flaps up one engine inoperative best rate-of-
climb speed with altitude are shown in Section 5. For one engine inopera-

tive best ¢limb performance, the wings should be banked 5° toward the
operative engine.

Procedures in the Amplified Checklist portion of this section outlined
in black[__ Jare immediate-action items and should be committed to memory.

ENGINE INOPERATIVE PROCEDURES

ENGINE SECURING PROCEDURE

Throttle - CLOSE.
Mixture - IDLE CUT-OFF.
Propelier - FEATHER.

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

Magneto Switches - OFF.

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

O~ B w R

ENGINE FAILURE DURING TAKEOFF

(Speed Below 100 KIAS Or Gear Down)

1. Throttles - CLOSE IMMEDIATELY.
2. Brake or Land and Brake - AS REQUIRED.

NOTE

The distance required for the airplane to be accel-
erated from a standing start to 100 KIAS on the
ground, and to decelerate to a stop with heavy brak-
ing, is presented in the Accelerate Stop Distance
Chart 1in Section 5 for various combinations of
conditions.

ENGINE FAILURE AFTER TAKEOFF (Speed Above 100 KIAS With Gear
Up Or In Transit)

. Mixtures - FULL RICH.

Propellers - FULL FORWARD.

Throttles - FULL FORWARD (39.0 Inches Hg.).
Landing Gear - CHECK UP.

Inoperative Engine:

a. Throttle - CLOSE.

b. Mixture - IDLE CUT-OFF.

c. Propelier - FEATHER.

Establish Bank - 5° toward operative engine.
Climb to Clear 50-Foot Obstacle - 100 KIAS.

O W PO ey

~
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8. Climb at One Engine Inoperative Best Rate-of-Climb Speed - 111 KIAS,
g. Trim Tabs - ADJUST 5° bank toward operative engine with approxi-
mately 1/2 ball slip indicated on the turn and bank
indicator.
10. Inoperative Engine - SECURE as follows:
a. Fuel Selector - OFF (Feel For Detent).
b. Auxiliary Fuel Pump - OFF.
c. Magneto Switches - OFF.
d. Alternator Switch - OFF.
11. As Soon as Practical - LAND.

Upon engine failure after reaching 100 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-engine pilot who has suddenly lost slightly 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 than 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, field
elevation, air temperature, headwind, and takeoff weight. The T1ight paths
illustrated in Figure 3-2 indicate that the "go no-go area of decision" is
bounded by: (1) the point at which 100 KIAS is reached and (2) the point
where the obstruction altitude is reached. An engine failure in this area
requires an jmmediate decision. Beyond this area, the airplane, within the
1imitations of single-engine climb performance shown in Section 5, me e
maneuvered to a landing back at the airport.

ENGINE FAILURE DURING TAKEOFF
GO NO-GO DECISION

GO NO-GO NORMAL TAKEOFF -
AREA OF

DECISION

100 KIAS '

h. oS ‘_?

o 7 CCELERATE STOP DISTANCE-—)l
Geesm— /. CCELERATE GO DISTANCE e

Figure 3-2

3 November 1980
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At sea level standard day, with zero wind and 7450 pounds weight, the
distance to accelerate to 100 KIAS and stop is 3630 feet, while the total
unobstructed distance required to takeoff and climb over a 50-foot obstacle
after an engine failure at 100 KIAS is 4960 feet. This total distance over
an obstacle can be reduced slightly under more favorable conditions of
weight, headwind, or obstruction height. 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. S5till higher
Field elevations will cause the engine failure takeoff distance to lengthen
disproportionately until the altitude is reached where a successful takeoff
is improbable unless the airspeed and height above the rumway at engine
failure are great enough to allow a slight deceleration and altitude loss
while the airplane is being prepared for an engine inoperative ciimb.

During engine inoperative takeoff procedures over an obstacle, only one
condition presents any appreciable advantage; this is headwind. A decrease
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 one
engine inoperative best rate-of-climb speed at engine failure is not nearly
as advantageous as one might expect since deceleration 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 &t the time of engine
failure during takeoff: (1) discontinuing a takeoff upon engine failure is
advisable under most circumstances; (2) altitude is more valuable to safety
after takeoff than is airspeed in excess of the one engine inoperative best
rate-of-climb speed since excess airspeed is Tost much more rapidly than is
altitude; {3) climb or continued level flight at moderate altitude is
jmprobable with the landing gear extended and the propeiler windmilling;
(4) in no case should the airspeed be allowed to fall below the intentional
one engine inoperative speed, even though altitude is lost, since this
speed will always provide a better chance of climb, or a smaller altitude
loss, than any lesser speed; and (5) if the reguirement for an immediate
climb is not present, allow the airplane to accelerate to the one engine
inoperative best rate-of-climb speed as this is the optimum climb speed and
will always provide the best chance of climb or least altitude Toss.

(WARNING}

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

Should an overspeed condition occur, the pilot should reduce airspeed as
quickly as possible by closing both throttles. On reaching an airspeed
below 120 KIAS and above the one engine inoperative best rate-of-climb
speed (Blue Radial), set the propeller contral on the overspeeding enginell
for feather. If propeller wili not feather, the power on the normally
operating engine should be advanced to maximum and the power on the over-
speeding engine should be advanced to 50 RPM below the maximum allowable
RPM (Red Line). Maintain the one engine inoperative best rate-of-climb
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 1imits of the tachometer red line) will minimize asymmetrical
thrust.

SUDDEN ENGINE ROUGHNESS

1. Power - REDUCE IMMEDIATELY (Botn Engines).
a. Manifold Pressure - 32.5 inches Hg. maximum.
b. RPM - 1800 MAXIMUM.
2. Propeller Synchrophaser - OFF (Optional System).
3. Rough Engine - DETERMINE.
4, Problem - ANALYZE.
5. Rough Engine - SECURE if roughness cannot be cleared.
6
7

Operative Engine - ADJUST.

. Trim Tabs - ADJUST 5° bank toward operative engine with approxi-

mately 1/2 ball slip indicated on the turn and bank
indicator.

8. As Soon As Practical - LAND.

The purpose of the tachometer yellow arc and associated placard is o
minimize the possibility of operation with a rough or malfunctioning engine
at these RPM's, The GTSI0-520 engine has no restrictions or critical
vibration characteristics when operating normally (e.g. all cylinders
firing equally); however, certain malfunctions within the engine cause
torsional vibrations to be excited in the crankshaft and drive system.
These vibrations, when forced at certain levels and frequencies, become

destructive to numerous components of the engine and possibly the propeller
and its attachment.

Specific items which show early damage from these torsional vibrations

are: the magneto rubbers, alternator drives, starter adapter gears,
tachometer drive shaft and quill shaft.

If it is necessary to keep a rough engine in operation, the speed of
least destructive resonance is 1800 RPM; however, it is recommended that a
rough engine be shut down whenever possible. Any rough engine operation

calls for a magneto rubber and propeller nut torque inspection as described
in Section 7 of the Airplane Service Manual.

3 November 1980
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ENGINE FAILURE DURING FLIGHT (Speed Above Air Minimum Control Speed)
1. Inoperative Engine - DETERMINE. 1Idle engine same side as idle
foot.
2. Operative Engine - ADJUST as required.

Before Securing Inoperative Engine:

3. Fuel Flow - CHECK. If deficient, position auxiliary fuel pump
switch to ON.
4. Fuel Selectors - MAIN TANKS (Feel For Detent).
5. Fuel Quantity - CHECK. Switch to opposite MAIN TANK if necessary.
6. 0il Pressure and 091 Temperature - CHECK. Shutdown engine if oil
pressure is low.
7. Magneto Switches - CHECK ON.
8. Mixture - ADJUST. Lean until manifold pressure begins to increase,
then enrichen as power increases.
If Engine Does Not Start, Secure As Follows:
9.

Inoperative Engine - SECURE.
a. Throttle - CLOSE.

k. Mixture - IDLE CUT-OFF.

c. Propeller - FEATHER.

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

e. Auxiliary Fuel Pump - OFF.

f. Magneto Switches - OFF.

g. Propeller Synchrophaser - OFF (Optional System).
h. Alternator Switch - QFF,
0

a

b

c

d

T

10. perative Engine - ADJUST.
. Power - AS REQUIRED.
- Mixture - ADJUST for power.
. Fuel Selector - MAIN TANK (Feel For Detent).
. Auxiliary Fuel Pump - ON.

1l. Trim Tabs - ADJUST 5° bank toward operative engine with approxi-
mately 1/2 ball slip indicated on the turn and bank
indicator.

12. Electrical Load - DECREASE to minimum required.

13. As Soon As Practical - LAND.

NOTE
Schedule fuel use such that an adequate amount of
fuel 1is available in the operative engine main tank
for landing. Crossfeed as required to maintain
lateral balance within 120 pounds per side. When
crossfeeding, maintain Tevel flight, maintain
altitude greater than 1000 feet AGL and position
inoperative engine auxiliary fuel pump to LOMW.
ENGINE FAILURE DURING FLIGHT (Speed Below Air Minimum Control Speed)

1. Rudder - APPLY towards operative engine.

2. Power - REDUCE to stop turn.

3. Pitch Attitude - LOWER NOSE to accelerate above air minimum control

speed,

4. Inoperative Engine Propeller - FEATHER.

5. Operative Engine - INCREASE POWER as airspeed increases above air

minimum control speed.

6. Inoperative Engine - SECURE.

7. Trim Tabs - ADJUST 5° bank toward operative engine with approxi-
mately 1/2 ball slip indicated on the turn and bank
indicator.

3-20
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EMERGENCY PROCEDURES

ENGINE INOPERATIVE LANDING

b—

- O W00~ o B P
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Fuel Selector - MAIN TANK (Feel For Detent).

Auxiliary Fuel Pump - ON (Operative Engine).

Alternate Air Control - IN.

Mixture - FULL RICH or lean as required for smooth operation.
Propeller Synchrophaser - OFF (Optional System).
Propeller - FULL FORWARD.

Approach at 111 KIAS with excessive altitude.

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

Decrease speed below 111 KIAS only if landing is assured.
Air Minimum Control Speed - 80 KIAS.

ENGINE INOPERATIVE GO-ARCUND

[WARNINGI

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

155,
1. If absolutely necessary and speed is above 111 KIAS, increase
engine speed to 2235 RPM and apply full throttle.
2. MWing Flaps - UP (If Extended).
3. Positive Rate-of-Climb - ESTABLISH.
4. Landing Gear - UP.
5. Climb at 111 KIAS (105 KIAS With Obstacles Directly Ahead).
6.

Trim Tabs - ADJUST 5° bank toward operative engine with approxi-
mately 1/2 ball slip dindicated on the turn and bank indicator.

AIRSTART (After Feathering)

Airplane Without Optional Propeller Unfeathering System:

T

[y
™3

—
w

3 Neo

—
—OWONOUIBWR

Auxiliary Fuel Pump - CHECK OFF. If ON or LOW, purge engine by
turning OFF auxiliary fuel pump, mixture to
IDLE CUT-OFF, throttle full open, magneto
switches OFF, and rotating engine 15 revolu-
tions with starter.

tiegneto Switches - CHN.

Fuel Selector - MAIN TANK (Feel For Detent).

Throttle - FORWARD approximately one and one-half inches.

Mixture - FULL RICH then retard approximately two inches.

Propeller - FORWARD of detent.

Starter Button - PRESS.

Primer Switch - ACTIVATE.

Starter and Primer Switch - RELEASE when engine fires.

Auxiliary Fuel Pump - LOW.

Mixture - ADJUST for smooth engine operation.

Power - INCREASE after cylinder head temperature reaches 200°F with
gradual mixture enrichment as power increases.

Alternator - ON.

er 1980
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Airplane With Optional Propeller Unfeathering System:

1.

gy o

1

11.

W0 0o~

Auxiliary Fuel Pump - CHECK OFF. If ON or LOW, purge engine by
turning OFF auxiliary fuel pump, mixture to
IDLE CUT-OFF, throttle full open, magneto
switches OFF, and rotating engine 15 revolu-
tions with starter.

Magneto Switches - ON.

Fuel Selector - MAIN TANK (Feel For Detent).

Throttle - FORWARD approximately one and one-half inches.

Mixture - FULL RICH then retard approximately two inches.

Propeller - FULL FORWARD.

NOTE

The propeller will automatically windmill when the

propeller lever 1is moved out of the FEATHER
position.

Propeller - RETARD to detent when propeller reaches 1000 RPM.
Auxiliary Fuel Pump - LOW.

Mixture - ADJUST for smooth engine operation.

Power - INCREASE after cylinder head temperature reaches 200°F with

gradual mixture enrichment as power increases.
Alternator - ON.

BOTH ENGINES FAILURE DURING CRUISE FLIGHT

1. Wing Flaps - UP.

2. Landing Gear - UP.

3. Propellers - FEATHER.

4. Airspeed - 122 KIAS (See Figure 3-3).

NOTE

Vacuum instruments will be inoperative. Electrical
power available wiil be Tlimited to the amount of
energy contained in the battery.

B

Landing - Refer to FORCED LANDING (Complete Power Loss) in this
section.

MAXIMUM GLIDE

In the event of an all engines failure condition, maximum gliding dis-
tance can be obtained by feathering both propellers, and maintaining
approximately 122 KIAS with Janding gear and wing flaps up. The speed

which provides the "absolute maximum" glide distance varies with weight as
shown in Figure 3-3.

3-22

3 November 1930



(P 42“ SECTION 3
MODEL (AMPLIFIED PROCEDURES) EMERGENCY PROCEDURES
MAXIMUM GLIDE

BEST GLIDE SPEED

CORpITIONS:

1. Landing Gear - UP, WETGHT KIAS

2. Wing Fleps - U5, BOUNDS

3. Propellers - FEATHEFLD.

5. Speed. 7450 122

[ 6900 116

o 6200 M
560N 105

L
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o
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GROUHD DISTANCE - NAUTICAL MILES
Figure 3-3

FIRE PROCEDURES

Refer to Section 9 if Fire Detection and Extinguishing System

is
installed.

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

Throttles - CLOSE.

Brakes - AS REQUIRED.

Mixtures - IDLE CUT-OFF.
Rattery - OFF (Use Gang Bar).
Magnetos - OFF (Use Gang Bar).

Evacuate airplane as soon as practical.

INFLIGHT WING OR ENGINE FIRE

| U B

Both Auxiliary Fuel Pumps - OFF.

Operative Engine Fuel Selector - MAIN TANK (Feel For Detent).
Emergency Crossfeed Shutoff - OFF (Pull Up).

Appropriate Engine - SECURE.

a. Throttle - CLOSE.

b. Mixture - IDLE CUT-OFF.

¢. Propeller - FEATHER.

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

N
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Magnetos - OFF.

2

f. Propeller Synchrophasar - OFF (Optional System).
g. Alternator - OFF.

5. Cabin Heater - QFF.

6. Land and evacuate airplane as soon as practical.

INFLIGHT CABIN ELECTRICAL FIRE OR SMOKE

Electrical Load - REDUCE to minimum required.

Fuel Selectors - MAIN TANK (Feel For Detent)

Emergency Crossfeed Shutoff - OFF (Pull Up).

Attempt to isolate the source of fire or smoke.

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

Pressurization Air Contamiration Procedure - INITIATE if required,

(S OV LS I ]

o

{CAUTION]

Opening the foul weather windows or emergency exit

window will create a draft in the cabin and may
intensify a fire.

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

With the use of modern installation 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 following 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 to 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 ar inflight fire.

NOTE

Flight should not be attempted with known fuel, oil
or exhaust leaks. The presence of fuel, unusual o1l
or exhaust stains may be an indication of system
leaks and should be corrected prior to flight.
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If an airplane fire is discovered on the ground or during takeoff, but
prior to committed flight, the airplane is to be landed and/or stopped and
the passengers and crew evacuated as soon as practical.

Fires originating inflight must be controlled as quickly as possible din
an attempt to prevent major structural damage. Both auxiliary fuel pumps
should be turned off and the emergency creossfeed shutoff pulied up to
reduce pressure on the total fuel system (each auxiliary pump pressurizes a
crossfeed Tline to the opposite fuel selector). The engine on the wing in
which the fire exists should be shut down and its fuel selector positioned
to 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.

Ar open emergency exit or foul weather window produces a low pressure in
the cabin. To avoid drawing the fire into the cabin, the emergency exit
and foul weather window should be kept closed. This condition is aggra-
vated 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 faulty system. Smoke may be removed by opening the cabin
air controls. 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. Normally the pressurization air system will
remove smoke from the cabin; however, if the smoke is intense, it may be
necessary to initiate the pressurization air contamination procedure pre-
sented in this section. When the smoke is intense, the pilot may choose to
expel the smoke through the foul weather windows. The foul weather windos-

should be closed immediately if the fire becomes more intense when the
windows are opened.

EMERGENCY DESCENT PROCEDURES
PREFERRED PROCEDURE

1. Throttles - IDLE.

2. Propellers - FULL FORWARD.

3. Mixtures - ADJUST for smooth engine operation.

4. Wing Flaps - UP.

5. Landing Gear - UP.

6. Moderate Bank - INITIATE until descent attitude has been
established,

7. Airspeed - 240 KIAS.

IN TURBULENT ATMOSPHERIC CONDITIONS

Throttles - IDLE.

Propellers - FULL FORWARD.

Mixtures - ADJUST for smooth engine operation.

Wing Flaps - DOWN 459, :

Landing Gear - DOWN.

. Moderate Bank - INITIATE until descent attitude has been
established.

Airspeaed - 146 KIAS.

U s LN
s 4 4 e .
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EMERGENCY LANDING PROCEDURES
FORCED LANDING (With Power)

1.
2.

Drag over selected field with 15° wing flaps and 105 KIAS noting

type of terrain and obstructions.

Plan a wheels-down landing i surface is smooth and hard.

a. Execute a normal landing, keeping nosewheel off ground until
speed is decreased.

If terrain is rough or soft, plan a wheels-up landing as follows:

Approach at 105 KIAS with 15° wing fiaps.

Pressurization Air Controls - PULL.

A1l Switches Except Magneto Switches - OFF.

Mixtures - IDLE CUT-OFF.

Magneto Switches - OFF.

Fuel Selectors - OFF (Feel For Detent).

Emergency Crossfeed Shutoff - OFF (Pull Up).

Land in a slightly nose-high attitude.

S h PO T

On smooth sod with landing gear retracted, the air-
plane will slide straight ahead about 800 feet with
very 1ittle damage.

FORCED LANDING (Complete Power Loss)

~ O OB LD N

Mixtures - IDLE CUT-OFF.

Propellers - WINDMILLING (If Practical).

Fuel Selectors - OFF (Feel For Detent).

Emergency Crossfeed Shutoff - OFF (Pull Up).

A11 Switches Except Battery Switch - OFF.

Approach - 122 KIAS.

If field is smooth and hard, plan a2 landing as follows:
a. Landing Gear - DOWN within gliding distance of field.
b. Gear Down Lights - ON; Unlocked Light - OFF.

c. If gear down lights do not illuminate:

(1) GEAR HYD Circuit Breaker - PULL.

(2) Emergency Gear Extension T-Handle - PULL.

(3) Gear Down Lights - ON; Unlocked Light - OFF.

(4) Gear Warning Horn - CHECK.
W

d. ing Flaps - EXTEND as necessary within gliding distance of
field.

e. Approach - 105 KIAS.

f. Battery Switch - OFF.

g. Make a norma! landing, keeping nosewheel off the grounc as long

as practical.

3 November 1980



{r421 C SECTION 3
MODEL (AMPLIFIED PROCEDURES) EMERGENCY PRGCGCEDURES

e.

If field is rough or soft, plan a wheels-up landing as follows:
a. Landing Gear - UP.

b. Approach at 105 KIAS with 15° wing flaps.

c. Battery Switch - OFF.

d. Land in a slightly nose-high attitude.

NOTE

On smooth sod with landing gear retracted, the air-
plane will slide straight ahead about 800 feet with
very little damage.

LANDING WITH FLAT MAIN GEAR TIRE

If a blowout occurs during takeoff, proceed as follows:

1.

2y

10.

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.

Fuel Selectors - Turn to main tank on same side as defective t° 2
and feel for detent.

NOTE

Fuel should be used from this tank first, to Tighten
the load on the wing, prior to attempting a Tanding
if inflight time permits. However, an adegquate

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 runway with a crosswind from the side opposite the defec-
tive tire, if a crosswind landing is required.
Wing Flaps - DOWN 45°.
In approach, align airplane with edge of runway opposite the defec-
tive tire, allowing room for a wild turn in the landing roll.
Land slightly wing-Tow on the side of inflated tire and lower
nosewheel to ground immediately for positive steering.
Use full aileron in landing roll to lighten load on defective tire.
Apply brakes only on the inflated tire, to minimize landing roll
and maintain directional control.
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

~l

w oo

10.

11:
12.

13.

14,
15.

Fuel Selectors - Turn to main tank on same side as defective gear

and feel for detent. Proceed to destination to
reduce fuel Toad.

NOTE

Fuel should be used from this tank first, to lighten
the load 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 lending.

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

Right Engine - RIGHT MAIN (Feel For Detent).
Emergency Crossfeed Shutoff - OFF (Pull Up).
Select a wide, hard surface runway, or if necessary, a wide sod
runway. Select a runway with crosswind from the side opposite the

defective landing gear, if & crosswind landing is necessary.
Landing Gear - DOWN.

Wing Flaps - DOWN 450,

In approach, align airplane with edge of runway opposite the defec-
tive Tanding gear, allowing room for a ground-loop in landing roli.
Battery Switch - OFF.

Land slightly wing-low toward the operative landing gear and lower
the nosewheel immediately for positive steering.

Start moderate ground-leoop into defective landing gear until air-
plane stops.

Mixtures - IDLE CUT-OFF.

Use full aileron in landing roll to lighten the load on the defec-
tive landing gear.

Apply brakes only on the operztive landing gear to maintain desired
rete 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.

3-28

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 Toad to baggage area and passengers to available
rear seat space.

Approach at 111 KIAS with 15° wing flaps.

3 November 1980
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EMERGENCY PROCEDURES

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

Maintain back pressure on control wheel to hold nosewhesl off the
ground in landing roll.

Use minimum braking in landing roll.

Throttles - RETARD in landing roll.

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

Avoid further damage by holding additional taxi to a minimum.

LANDING WITH DEFECTIVE NOSE GEAR

1.

If Smooth and Hard Surface:

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

Landing Gear - DOWN.

Approach at 111 KIAS with 15% wing flaps.

A11 Switches Except Magneto Switches - OFF.

Land in a slightly nose-high attitude.

Mixtures - IDLE CUT-OFF.

Magneto Switches - OFF.

Hold nose off throughout ground roll. Lower gently as speed

dissipates.

If Rough or Sod Surface:

IO v A0S

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.

a. Landing Gear - UP.

b. Approach at 111 KIAS with 15° wing flaps

c. A1l Switches Except Magneto Switches - OFF.
d. Land in a slightly nose-high attitude.

e. Mixtures - IDLE CUT-OFF.

f. Magnetc Switches - OFF.

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

h. Emergency Crossfeed Shutoff - OFF (Pull Up)

LANDING WITHOUT FLAPS (0° Extension)

(S BF =N S I ON B

3 November 1980

Mixtures - FULL RICH or 1lean as required for smooth operation.
Propellers - FULL FORWARD.

Fuel Selectors - MAIN TANKS (Feel For Detent).

Minimum Approach Speed - 112 KIAS (See Figure 5-25)
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. With
neavy swells and light wind, land parallel tc swells, being careful
not to allow wing tips to hit first,

3. Wing Flaps - DOWN 450,

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

5. Airspeed - 105 KIAS minimum at 5800 pounds weight. Reduce airplane

weight by fuel burn-off as much as practical.

6.

Maintain a continuous descent until touchdown to avoid flaring and
touching down tail-first, pitching forward sharply, and deceler-
ating repidly. Strive for initial contact at fuselage area below
rear cabin section (point of maximum longitudinal 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
Aircraft Company.

FUEL SYSTEM EMERGENCY PROCEDURES
ENGINE-DRIVEN FUEL PUMP FAILURE

1.
2.
3,

4.
B

3-30

Fuel Selector - MAIN TANK (Feel For Detent).

Auxiliary Fuel Pump - ON.

Mixture - FULL RICH. Adjust fuel flow to coincide with power
setting.

As Soon as Practical - LAND.

Fuel in opposite main tank is unusable if other engine is
operating.

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 low pressure setting as long as
the corresponding engine-driven fuel pump is
operative.

3 November 1980
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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:

a. Select affected alternator on voltammeter and monitor output.

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

c. If output is dnsufficient, turn off alternator and reduce
electrical load to one alternator capacity.

d. If complete loss of alternator output occurs, check field fuse
and replace if necessary. Spare fuses are located on the left
side console forward of the field fuses.

e. If an intermittent light indication accompanied by voltammeter
fluctuation is observed, turn off affected alternator and
reduce load to one alternator capacity.

f. Restrict load on remaining alternator to 80% of the rated load.

ALTERNATOR FAILURE (Dual)

Indicated By Illumination Of Failure Lights

1.
2%

Electrical Load - REDUCE.
If Circuit Breakers are tripped:

a. Turn off alternators.

b. Reset circuit breakers.

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

d. If alternator is charging, leave it on. Disregard failure
light if still illuminated.

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 if necessary. Spare fuses are
located on the left side console forward of the field fuses

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

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

e. If still inoperative, turn off left alternator.

f. Repeat steps c through e for right alternator.

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

h. Repeat steps ¢ through e for each alternator.

i. If still inoperative, turn off alternator, nonessential elec-

trical items and prepare to terminate flight.

AVIONICS BUS FAILURE

1.
2.

3 November 1980

Avionics Bus Switch - OFF,
Emergency Power Avionics Bus Switch - ON.
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LANDING GEAR EMERGENCY PROCEDURES

HYD PRESS LIGHT ILLUMINATED AFTER GEAR CYCLE

1. Landing Gear Switch - RAPIDLY RECYCLE.
2. If HYD PRESS light still illuminated:
a. Landing Gear - DOWN.
b. GEAR HYD Circuit Breaker - PULL.
¢. If HYD PRESS light remains illuminated - LAND as soon as prac-
tical.

NOTE

Insure the GEAR HYD circuit breaker is reset before
further extension or retraction of the landing gear
is attempted.

J LANDING GEAR DOWN AND LOCKED LIGHT ILLUMINATED WITH
GEAR HANDLE UP AND HYD PRESS LIGHT OUT

Perform "LANDING GEAR WILL NOT EXTEND HYDRAULICALLY " Checklist.

NOTE

Failure of any one of the three down lock switches
in the down position may result in that gear not
locking down during a gear down cycle if the other
two gear lock down first. The down and locked 1ight
for the affected gear may remain con continually
regardless of actual gear position.

LANDING GEAR WILL NOT EXTEND HYDRAULICALLY
1. Airspeed - 130 KIAS or less.

NOTE

As low an airspeed as practical is recommended as a
lower airspeed will decrease the airiocads on the
nose gear during extension, thereby insuring the
greatest probability of gear extensionm.

2. Landing Gear Switch - DOWN.

3. GEAR HYD Circuit Breaker - PULL.

4. FEmergency Gear Extension T-Handle - PULL.

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

6. If Main Gear Does Not Lock Down - YAW AIRPLANE. Airloads will lock
main gear down if up Tlocks have
released.

7. Gear Warning Horn - CHECK.

8. As Soon As Practical - LAND.

[CAUTION]

The landing gear cannot be retracted inflight, once
the emergency gear extension T-handle has been
pulled. Ground servicing is required.

3 November 1980
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LANDING GEAR WILL NOT RETRACT HYDRAULICALLY

l. Landing Gear Switch - DOWN.

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

4. As Soon as Practical - LAND.

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

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

2. Automatic valve will select operative scurce.
3. Vacuum Pressure - CHECK Proper vacuum from operative

OBSTRUCTION OR ICING OF STATIC SOURCE

source,

1. Static Source - ALTERNATE. Alternate static source is for pilot's

instruments only when dual static system ic
instal led.

2. Excess Altitude and Airspeed - MAINTAIN to compensate for change ir
calibration.

NOTE

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

OBSTRUCTION OR ICING OF AIR INLET EMERGEI \©
PROCEDURES

NOTE

The cold alternate air inlet will automatically open

if the primary air inlet or air filter becomes
blocked.

When more than approximately three inches H

9. manifold pressure is lost
and the cold alternate air door(s)

have not opened, proceed as follows:

1. Alternate Air Control(s) - PULL QUT.
¢. Propeller(s) - INCREASE (Avoid Continuous Operation In The Yellow

rc).
3. Mixture(s) - LEAN as required.
4. Pressurization Air Control(s) - PULL LH and/or RH as necessary.
a. With Both Pressurization Air Sources Dumped:
(1) Cabin Vent Control - PULL.
(2) Cabin Pressurization Switch - DEPRESSURIZE.
b. Above 10,000 Ft. with both pressurization air sources dumped:

(1) If Supplementary Oxygen is Not Available - EMERGENCY
DESCENT TO 10,000 FEET.

(2) 1f Supplementary Oxygen is Available:
(a) Oxygen Knob - PULL gQN.
(b) Assure each occupant is using oxygen.
(c) Descend as soon as practical to 10,000 Feet.
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PRESSURIZATION SYSTEM EMERGENCY PROCEDURES

IMPENDING SKIN PANEL OR WINDOW FAILURE

1. Cabin Pressurization Switch - DEPRESSURIZE.

2. Cabin Vent Control - PULL.

3. Pressurization Air Controls - PULL.

4. 1f Above 10,000 Feet and Supplementary Oxygen is Not Available -
EMERGENCY DESCENT TO 10,000 FEET.

5. If Above 10,000 Feet and Supplementary Oxygen is Available:
a. Oxygen Knob - PULL ON.

b. Assure each occupant is using oxygen.
c. Descend as soon as practicel to 10,000 Feet.

CABIN OVERPRESSURE (Over 5.3 PSl)

1. Pressurization Air Controls - PULL.
2. If Above 10,000 Feet and Supplementary Oxygen is Not Available -
EMERGENCY DESCENT TO 10,000 FEET.
3. If Above 10,000 Feet and Supplementary Oxygen is Available:
a. Oxygen Knob - PULL ON.
b. Assure each occupant is using oxygen.
c. Descend as soon as practical to 10,000 Feet.

LOSS OF PRESSURIZATION ABOVE 10,000 FEET

1. Without Supplementary Oxygen - EMERGENCY DESCENT TO 10,000 FEET.
2. With Supplementary Oxygen:

z. Oxygen Knob - PULL ON.
b. Assure each occupant is using oxygen.
¢. Descend as soon as practical to 10,000 Feet.

PRESSURIZATION AIR CONTAMINATION

1. Pressurization Air Control(s) - PULL LH and/or RH as necessary.
a. With Both Air Sources Dumped: ‘
(1) Cabin Vent Control - PULL.
{2) Cabin Pressurization Switch - DEPRESSURIZE.
2. Above 10,000 Feet with Both Air Sources Dumped:
a. If Supplementary Oxygen is Not Available - EMERGENCY DESCENT TO
10,000 FEET.
b. If Supplementary Oxygen is Available:
(1) Oxygen Knob - PULL ON.
(2) Assure each occupant is using oxygen.
(3) Descend as soon as practical to 10,000 Feet.

PROPELLER SYNCHROPHASER
ENGINE INOPERATIVE PROCEDURES

1. FPropeller Synchrophaser - OFF (Optional System).
SYNCHROPHASER FAILURE

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

Section 4 of this handbook describes the recommended procedures for
normal operations. The first part of this section provides normal pro-
cedural action required in an abbreviated checklist form. Amplification of
the abbreviated checklist is presented in the second part of this section.

NOTE

Refer to Section 9 of this handbook for amended
operating limitations, operating procedures, per-
formance data and other necessary information for
airplanes equipped with specific options.
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PREFLIGHT INSPECTION

Q1L

@ Visually check inspection plates and
general airplane condition during walk-
around inspection. ! night flight is
planned, check operation of all lights
and make sure a flashlight is available.

@ Pefer to Section B for quantities, i
materials and specifications of
frequenily used service items.

@ a. Control Lock(s) - REMOVE and stow.
b. Parking Brake - 3E1.
c. Static Source Selector - NORMAL.

d, All Switches - OFF.

e. A1l Circuit Breakers - IN. 51106008
f. Voltammeter Selector - BATT.

g. Oxygen - OX; Quantity, Masks and Hoses - CHECK; Oxygen - OFF.
h. Landing Gear Switch - DOWN.

i. Trim Tab Controls (3) - SET for takeoff.

j. Left Fuel Selector - LEFT MAIN (Feel For Detent).

k. Right Fuel Selector - RIGHT MAiN (Feel For Detent).

1. Emergency Crossfeed Shutoff - OPEN (Push Down).

m. Battery Switch - ON.

n. Fuel Gages - CHECK guantity and operation.

0. Fuel Totalizer - SET.

p. Wing Flaps - DOWN 15°.

q. Anti-Collision Lights - CHECK operation.

r.*Electric Windshield - CHECK operation by observing discharge on voltammeter if
inflight use is anticipated. Ensure sysiem is turned off after
operational check.

s. Pitot, Stall and Vent Heat Switch{es) - ON 20 seconds then OFF. Ensure pitot tube
cover{s) are removed before actuating pitot
heat switchles}.

t. Navigation Lights - OK.

u. Windshields and Windows - CHECK for cracks and general condition.

[ | v.*Cabin Fire Extinguisher - CHECK SECURITY.

@ a. Battery Compartment Cover - SECURE.
b. Wing Locker Baggage Door - SECURE.
c. Wing Flap - CHECK security and attachment.
4. Control Surface Lock - REMOVE, if installed.
e. Aileron and Tab - CHECK condition, freedom of movement and tab position.
f. Navigation Light - CHECK operation.
g. Landing Light Filament - CHECK condition,
h. Stall Warning vane - CHECK freedom of movement, audible warning and warm,
i. Main Tank fuel Vent - CLEAR.
j. Bottom Outboard Wing - CHECK for fuel leaks or stains.
k. Main Tank Fuel Quantity - CHECK; Cap - SECURE.
1.*0utboard Deice Boot = CHECK condition and security.
m. Main Tank Fuel Sumps - DRAIN (2 Draims).
n. Fuel Strainer - DRAIN.

@a. Engine Compartment General Condition - CHECK for fuel, oil, hydraulic fluid and
exhaust leaks or stains.
b. Induction System Intercooler Outlet - CLEAR.
c. 0i1 Level - CHECK minimum 9 quarts.
d. Propeller and Spinner - EXAMINE far nicks, security and oil leaks.
e. Engine Openings - CLEAR.
f. Intake Air Opening - CLEAR,
g.*Inboard Deice Boot - CHECK condition and security.
h. Main Gear, Strut, Door, Tire and Wheel Well - CHECK.
i. Wing Tie Down - REMOVE.
j. Wing Locker Tank Fuel Filler Cap Vent - CLEAR.
k.*Wing Locker Tank Fuel Sump - DRAIN.
1.*Wing Locker Tank Fuel Vent - CLEAR and WARM.
m. Crossfeed Line - DRAIN.
n. Lower Fuselage, MNose and Center Section - CHECK for fuel aad oil leaks or stains and
antenna security.
0. Heat Exchanger Opening - CLEAR.
p.*Engine Fire Extinguisher Bottle Pressure - CHECK.
q.*Wing Locker Tank Fuel Quantity - CHECK; Cap - SECURE; Cover - INSTALLED.

Figure 4-1 (Sheet 1 of 2)
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@ 2. Hydraglic Fluig Reservoir Level - CHECK.

b. Emerzency Lending Gear 5iow Down Bottle Pressure - CHECK in the green arc. Check
that red ring 15 not showing on
the control roc. If red ring is
visiole, refer tu the Airplans
Service Manual before flight.

€. Nose Geyyege Door - SECURE.
d. Avicnics Bay Door - SECURE.
€, hose Gear, Strutl, Stop Block, Door, Tire end wheel Well - CHECK.

Sown - REMOVE.

g. F fover - REMOVE; Pitot Tube - CLEAR ang WARM,

h., Ba~ &ir [nlet - CLEAR.

T:2R Cover - REMOVE; Pirot Tube - CLEAR ang WhARM,

J-*Cryzzn OQverboard Discharge Iadizalor - CHILk green disc installed.
k. Hezier Inlet and Qutlet - CLEAR,

1. Bazsage Door - SECURE,

@ 4. Heet ixchanger Opening - CLEAR.
b.*Inboera Deice Boot - CHECK condition and security.
¢. Lowe= fuselage, Nose and Center Section - CHECK for fuel and oil leaks or stains ang
antenna security.
d. Main Gear, Strut, Door, Tire end Wheel Well - CHECK.
e, Wing Tie Down - REMOVE.
f.=aing lLocker Tank Fuel Sump - DRAIN.
g.*wing Locker Tank Fuel Vent - CLEAR and WrRM.
h. Crossfeed Line - DRAIN.
i.*Engine Fire Extinguisher Bottle Pressure - CHECK.
3.*Air Conditioning Outlet Air Opening - CLEAR.
k. Intake Air Opening - CLEAR,
1. Insurtion System Intercuoler OutTet - CLEAR.
m. 07 Level - CHECK minimum 9 quarts.
n. Propelier and Spinner - EXAMINE for nicks, security and o1l leaks.
o. En ¢ Openings - CLERE.

@ a.*fir Conditioning Fluid Level - CHECK.
b.*Air Conditioning Inlet Afr Opening - CHECH DOOR CLOSEL.
c.*wing Locker Tank Fuel Quantity - CHECK; Cep - SECURE; Cover - IKSTALLED.
d. Engine Compartment Generzl Condition - CHECK fer fuel, o0il, hysraulic fluid and
exnaust leaks or stains.
e. Fuel Strainer - DRAIN.
f. Mzin Tenk Fuel Sumps - DRAIN {2 Drains).
g.*Outbosrd Deice Boot - CHECK cendition and security.
h. Mzin Tank Fuel Quantity - CHELK; Cap - SECHRE.
i. Fuel Vent - CLEAR.
j. EBcttom Outboard Wing - CHECK for fuel leaks or stains.
k.*ianding Lignt Filament - CHECK condition.
1. Kavigation Light - CHECK operation.
Control Surface Lock - REMOVE, if instalied.
. Aileron - CHECK condition and freedor of movement.
Wing Flap - CHECK security and 2ttachment.
. Wing Locker Tank Fuel Filler (ap Vent - CLEAR.
q. Wing Locker Baggage Dogr - SECURE.
*Alcohol Deice Tank - CHECK quantity.

Doa3a

@ a, Static Port(s) - CLEAR. Do not blow into siatic ports.

b. Tailcone Drain Holes - CHECK clear of obstructions. l
C.*5tabilizer Deice Boots - CHECK condition ena security.
d. Control Surface Lock(s) - REMOVE, if installed.

e. flevator and Tab - CHECK condition, freedom of movemenz and tab position.

f. Rugder and Tab - CHECk conditicn, freedom of movement and tab position. Move rudder

right; tab should move left.

¢. Tie Down - REMOVE.

k. Elevetor - CHECK condition, freedsa of movement.

i.*5tabilizer Deice Boots - CHECK condition ang security.

j.*Ruzder Lock - RELEASED.

k. Stetic Port{s) - CLEAR. Do not blow into static ports.

1. Cabin Door = CHECK security and condition.

m. Battery Switch - OFF.

n. hevigation Lights - OFF,

*Denotes items to be checked if the appliceble optional equipment is installed on
vour girplane.

Figure 4-1 (Sheet 2 of 2)
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NORMAL PROCEDURES
ABBREVIATED CHECKLIST

NOTE

This Abbreviated Normal Procedures Checklist is
included as a supplement to the Amplified Normal
Procedures Checklist. Use of the Abbreviated Normal
Procedures Checklist should not be used until the
flight crew has become familiar with the airplane
and systems. Altl amplified normal procedure items

must be accomplished regardless of which checklist
is used.

AIRSPEEDS FOR SAFE OPERATION

Conditions:
1. Takeoff Weight 7450 Pounds 3. Sea Level, Standard
2. Landing Weight 7200 Pounds Day
(1) Air Minimum Control Speed . . . B0 KIAS
(2) Takeoff and Climb to 50 Feet (00 wlng F1aps) . . 100 KIAS
(3) A11 Engines Best Angle-of-Climb Speed
(0° Wing Flaps) . . . . . 88 KIAS
(4) A11 Engines Best Rate-of C]1nb Speed
(0° Wing Flaps) . . . - o« .« . 111 KIAS
(5) A1l Engines Landing ApprOuch Speed
(459 Wing Flaps) . . . . . . .« . . 100 KIAS
(6) Maneuvering Speed w « + o+« « & « . 151 KIAS
(7) Structural Cruise Speed . .+« « « . . 201 KIAS
(8) Never Exceed Speed . . 240 KIAS
(9) Speed for Transition to Balked Land1ng Conditions 100 KIAS
(10) Maximum Demonstrated Crosswind Velocity . . . . 17 KNOTS

Figure 4-2

BEFORE STARTING ENGINES

1. Preflight - COMPLETE.

2. Cabin Door - LATCHED and SECURE.

3. Control Locks - REMOVE.

4. Seat, Seat Belts and Shoulder Harness - ADJUST and SECURE.
5. Fuel Selectors - MAIN TANKS.

6. Landing Gear Switch - DOMN.

7. Mixtures, Propellers and Throttles - SET.

8. A1l Switches and Circuit Breakers - SET.

9. Battery and Alternators - ON.

10. Landing Gear Position Indicator Lights - Check green lights ON.
11. Annunciator Panel - PRESS-TO-TEST.

12. Lights - AS REQUIRED.
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STARTING ENGINES

oy

Propellers - CLEEAR.

Magneto Switchkes - ON.
Engines - START.

Engine Instruments - CHECK.

BEFORE TAXIING

¥

Avionics - SET.

TAXIING

k.
2.

Brakes - CHECK.
Flight Instruments - CHECK.

BEFORE TAKEOFF

1. Engine Runup - COMPLETE.
a. Throttles - 1500 RPH.
b. L and R HYD FLOW Lights - OFF.
¢. Alternators - CHECK.
d. Vacuum System - CHECK.
e. Magnetos - CHECK.
f. Propellers - CHECK.
g. Engine Instruments - CHECK.
h. Throttles - 900 RPM.

2. Fuel Quantity - CHECK.

3. Fuel Selectors - MAIN TANKS.

4. Emergency Crossfeed Shutoff - CHECK OPEN (Push Down).

5. Trim Tabs - SET.

6. Wing Flaps - UP.

7. Flight Instruments and Avionics - SET.

8. Lights - AS REQUIRED.

9. A1l Cabin Doors and Windows - CLOSED.

10. Pressurization - SET.

11. Annunciator Panel - CLEAR.

12. Auxiliary Fuel Pumps - ON.

13. Flight Controls - CHECK.

14. lce Protection - AS REQUIRED.

15. Seat Belts and Shoulder Harness - SECURE.

TAKEOFF

1. Power - SET FOR TAKEOFF.

2. Mixtures - CHECK fuel flows in the white arc.

3. Engine Instruments - CHECK.

4., Air Minimum Control Speed - 80 KIAS.

5. Takeoff and Climb to 50 Feet - 100 KIAS at 7450 pounds. Refer to

4-6

Section 5 for speeds at reduced
weights.

3 November 1980
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AFTER TAKEOFF

Landing Gear - RETRACT.

Best Angle-of-Climb Speed - 88 KIAS at sea level to 92 KIAS at
20,000 feet with obstacle.

3. Best Rate-of-Climb Speed Yith Wing Flaps Up - 111 KIAS at sea level

and 7450 pounds.

Refer to Section 5

for speed at reduced

weight.

R

CLiIMB

1. Power - SET.
2. MWixtures - ADJUST.
3. Pressurization - SET.

CRUISE

Cruise Power - SET.

Auxiliary Fuel Pumps - OFF (LOW only.if required).
Mixtures - LEAN,

Propellers - SYNCHRONIZE.

Propeller Synchrophaser - AS REQUIRED.

Fuel Selectors - MAIN TANKS.

Cabin Altitude and Delta Pressure - CHECK.

Trim Tabs - ADJUST.

o~ LN

DESCENT

Fuel Selectors - MAIN TANKS.
Auxiliary Fuel Pumps - ON.
Pressurization - SET.

Power - AS REQUIRED.
Mixtures - ADJUST.

Altimeter - SET.

Y LN = o N

BEFORE LANDING

Seat Belts and Shoulder Harness - SECURE.

Propeller Synchrophaser - AS DESIRED (Optional System).

Wing Flaps - AS REQUIRED.

Landing Gear - DOWN.

Mixtures - ADJUST.

Propeliers - FULL FORWARD.

Approach Speed - 100 KIAS at 7200 pounds. Refer to Section 5 fo
speeds at reduced weignts.

~ s w e

AFTER LANDING

1. Auxiliary Fuel Pumps - OFF.
2. Wing Flaps - UP.
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SECTION 4

NORMAL PROCFDURES (ABBREVIATED PROCEDURES)
SHUTDOWN

1. Parking Brake - SET if brakes are cool.

2. Accessory Switches - OFF.

3. Auxiliary Fuel Pumps - OFF.

4, Engines - SHUT DOWN.

5. Battery, Alternator And Magneto Switches - OFF.

4-8

wn 421C
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(PR 4210 SECTION 4
MODEL

NORMAL PROCEDURES

AMPLIFIED NORMAL PROCEDURES
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 compartments, the nose
compartment doors are opened for access to eaquipment. Therefore, it is
important after such maintenance to double-check the security of these
doors. 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 handling 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, anti-collision
and landing Tights, deice boots and avionics antennas. Outside storage for
long periods may result in water and cbstructions 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 control 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 propeller tips and abrasion on leading edges of the horizontal tail.

Stone damage to the propeller can seriously reduce the fatigue 1ife of the
blades.

Airplanes that are operated from rough fields, especially at high alti-
tudes, are subjected to abnormal landing gear abuse. Check frequently all
components of the landing gear retracting mechanisms, shock struts, tires
and brakes. Undue landing and taxi Toads 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 the main and opticonal wing
locker fuel tank filler caps are tightiy sealed. The fuel tank vents on
the Tower surface of the tanks should also be inspected for obstructions,
ice or water, especially after operation in cold, wet weather.

The interior inspection wiil vary according to the planned flight and
the optional equipment installed. Prior toc 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
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insure that it is in working order. The oxygen pressure gage should indi-
cate 300 to 1800 PSI (11.0 cubic foot system) or 300 to 1850 PSI (114.9
cubic foot system) depending upon the anticipated requirements.

While operating in the pressurized mode, an immediate depressurizaticn
would cause extreme passenger discomfort. For this reason, it is important

to inspect the cabin door seal for condition. Also, the emergency exit,
windows and windshields must be free of cracks and deep scratches.

Satisfactory operation of the pitot tube(s), stall warning transmitter
and optional wing locker fuel tank vent heating elements is determined by
observing a discharge on the voltammeter when the pitot and stall heat
switches are turned ON. The effectiveness of these heating elements may be

verified by cautiously feeling the heat of these devices while the switches
are ON.

I1f the emergency landing gear extension T-handle was noticed to be
partly extended during the cockpit preflight inspection, the emergency
landing gear extension blowdown valve assembly should be reset at the
blowdown bottle in the left nose compartment. Check the valve assembly
position. If the red band is visible, the blowdown bottle must be serviced
in accordance with the airplane Service Manual before flight. If the red
band is not showing, push the cable towards the valve assembly, then check
the bottle pressure gage for normal pressure.

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

BEFORE STARTING ENGINES

1. Preflight Inspection - COMPLETE (See Figure 4-1).

2. Cabin Door - LATCHED and SECURE.

3. Control Locks - REMOVE.

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

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

Right Engine - RIGHT MAIN (Feel For .Detent).
7. Llanding Gear Switch - DOWN.

8. Mixtures - GND START.

8. Propellers - FULL FORWARD.

10. Throttles - OPEN HALF LEVER WIDTH (At the quadrant).

11. A1l Switches - OFF.

12. Circuit Breakers - IN.

13. Emergency Power Alternpator Field Switch - OFF.

14. Emergency Power Avionics Bus Switch - OFF.

15. Avionics Bus Switch - OFF.

16. ARuxiliary Fuel Pump Switches - OFF.

i 17. Battery and Alternators - ON.

18. Master Light Dimming Switch - AS REQUIRED.

19. Landing Gear Position Indicator Lights - Check green Tlights ON.

20. Annunciator Light Panel - PRESS-TO-TEST.

21, Altimeter and Clock - SET.

22. Fuel Quantity - CHECK.

23. Fuel Totalizer - SET (Optional System).

a. Counter Switch - ACTUATE until totalizer reads equal to the

amount of fuel in the tanks if a fuel remain-
ing reading is desired.

3 November 1980
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NORMAL PROCEDURES

DIM/CLR Switch - CLR if a fuel consumed reading is desired.

NOTE

If fuel is added before a flight, ensure that the

tot?lizer is adjusted to reflect the additional
fuel.

24. Cabin Air Controls - AS REQUIRED.
25. Alternate Air Controls - IN.
26. External Lights - AS REQUIRED.

NOTE

Ground operation of the high intensity anti-
collision lights can be of considerable annoyance to
ground personnel and other pilots.

STARTING ENGINES (Left Engine First Without External

Power)

1. Propeller - CLEAR.
2. Magneto Switches - ON.
3. Engine - START.

{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 engine is shutdown with the auxiliary fuel
pump ON.

®Should fuel priming or auxiliary fuel pump operation
periods in excess of 60 seconds occur, the engine
manifold must be purged by one 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 revolutions.

a. Primer Switch - Left Engine - LEFT and HOLD.
- Right Engine - RIGHT and HOLD.

NOTE

For a hot engine the primer switch and starter
button should be pressed simultaneously. For a wamm
to cold engine hold the primer 4 to 8 seconds prior
to pressing the starter button.

3 November 1980
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b. Starter Button - PRESS wuntil engine starts. As the enyine
starts, release the starter but continue to
hold the primer switch.
Throttle - ADJUST if necessary to obtain 700 to 800 RPM.
Mixture Lever - FORWARD slowly while continuing to hold the
primer switch.
e. Primer Switch - RELEASE as engine stabilizes.

NOTE

Release the primer switch as soon as the engine
stabilizes. Holding the switch on for excessive
periods of time at idle may result in flooding and
engine stoppage. Premature release of the primer
switch, before the engine stabilizes, may result

in some momentary engine surging due to fuel vapors
in the metered fuel line.

a. O

4, Throttle - 750 to 900 RPM.

5. 0il Pressure - 10 PSI minimum in 30 seconds in normal weather, or
60 seconds in cold weather. If no indication
appears, shutdown engine and investigate.

6. Right Engine - START. Repeat steps 1 through 5.

7. Alternators - CHECK.

STARTING ENGINES (Left Engine First With External Power)

1. Battery Switch - ON.
2. Alternator Switches - COFF.
3. External Power Source - ATTACH.

NOTE

For complete external power source operation refer
to Section 7.

4, Propeller - CLEAR.
5. Magnete Switches - ON.
6. Engine - START.

{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 in-
duction system. Similar conditions may develop when

the engine is shutdown with the auxiliary fuel pump
ON.

@ Should fuel priming or auxiliary fuel pump operation
periods in excess of 60 seconds occur, the engine
manifold must be purged by one 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 CcuT-
OFF and throttle FULL OPEN, turn engire with
starter or by hand a minimum of 15 revolutions.

3 November 1980
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Primer Switch - Left Engine - LEFT and HOLD.
- Right Ergine - RIGHT and HOLD.

SECTION 4

NGTE

For a hot engine the primer switch and starter
button should be pressed simultaneously. For a warm
to cold engine hoid the primer 4 to 8 seconds prior
to pressing the starter button.

a o

Starter Button - PRESS until engine starts. As

the engine

starts, release the starter but continue to

hold the primer switch.
Throttle - ADJUST if necessary to obtain 700 to

800 RPM.

Mixture Lever - FORWARD slowly while continuing te hold the

primer switch..
Primer Switch - RELEASE as ergine stabilizes.

NOTE

Release the primer switch as soon as the engine
stabilizes. Holding the switch on for excessive
periods of time at idle may result in flooding and
engine stoppage. Premature release of the primer
switch, before the engine stabilizes, may result
in some momentary engine surging due to fuel vapors
in the metered fuel line.

7. Throttle - 750 to S00 RPM.

8. 0il Pressure -

60 seconds in cold weather. If no
appears, shutdown engine and investigate.

9, Right Engine - START. Repeat steps 4 through 8.
10. External Power Source - REMOVE.

11. Alternator Switches - ON.

12. Alternators - CHECK.

10 PSI minimum in 30 seconds in normal weather, or

indication

The left 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.

When using an external power source, it is recommended that the airplane
be started with 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 engine priming system will start spraying fuel inte the air induc-
tion manifold through a start nozzle as scon as the primer switch is acti-
vated when the mixture lever is in the GND START, (Idle Cut-Off), position.
The metered fuel is cut off by the mixture lever at the metering unit;
therefore there will be no flow indication on the fuel flow indicator. If
the primer switch is activated for an excessive period of time with the
engine stopped, liquid fuel will collect temporarily in the cylinder intake
ports. The quantity of fuel deposited will depend on the length of time
the primer switch has been activated. If this happens, it is advisable to
wait a few minutes until the fuel drains away, then with mixtures at GND
START, crank the propeller through 15 complete revolutions without prime.

This is done to prevent the possibility of engine damage due to hydrostatic
lock.

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 when the engines are
hot if the primer is actuated prior to pressing the starter. Check the
throttle for proper position (1/2 lever width forward) and attempt to start
the engine pressing the starter button prior to the primer.

If cranking longer than 30 seconds is required, allow starter-motor to

cool five minutes before cranking again since excessive heat may damage the
armmature windings.

If the engine primer system will not function due to the start nozzle
solenoid being failed closed, the engine may be started as follows:

ALTERNATE STARTING PROCEDURE

Throttle - OPEN ONE INCH.

Mixture - FULL RICH.

Propeller - CLEAR.

Magneto Switches - ON.

Engine - START.

a. Starter Button - PRESS.

B, Primer Switch - Left Engine - LEFT.
- Right Engine - RIGHT.

6. Throttles - ADJUST 750 to 900 RPM.

7. 0il Pressure - CHECK.

8. Alternator - CHECK.

O £ P

BEFORE TAXIING

Avionics Bus Switch - ON.
Avionics - SET.
Lights - AS REQUIRED.
Cabin Temperature - AS REQUIRED.
a. If heating and defrosting is required:
(1) Cabin Vent Control - PUSH IN.
(2) Pressurization Air Temperature Controls - FULL CLOCKWISE.
(3) Forward and Aft Cabin Air Knobs - PULL OUT.
(4) Defrost Knob - AS REQUIRED.
(5) Cabin Heat Knob - AS REQUIRED.
{6) Cabin Heat Switch - ON.
(7) Heat Registers - AS REQUIRED.

W R
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If ventilation is required:
(1) Cebin Vent Control - PULL QUT.
(2) Pressurization Air Temperature Controls - FULL COUNTSR-

CLOCKWISE.
(3) Forward and Aft Cabin Air Knobs - PULL QUT.
(4) Cabin Fan Switch - NORMAL or HIGH.
(5) Heat Registers - AS REQUIRED.
5. 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. Flight Instruments - CHECK.

A steerable nosewheel, interconnected with the rudder system, provides
positive control up to 18° left or right, and free turning from 18° to 52°
for sharp turns during taxiing. Hormal 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 wil)
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 differsntial power instead
of differential braking. After a few feet of for-
ward travel, the nosewheel will steer normally.

When taxiing near buildings or other stationary objects, observe the
minimum turning distance 1imits as stated in Figure 7-11. No abnormal pre-
cautions are required when taxiing in conditions of high winds.

At some time early in the taxi run, 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 Tevel attitude.

Most of the engine warm-up should be dome during taxiing, with just
enough power to keep the airplane moving. Engine speed should not exceed
1000 RPM while the o0il is cold.

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

1.
2.

4w

~awum

10.
11.

4-16

NORMAL PROCEDURES

Brakes - SET.

Engine Runup:

a. Throttles - 1500 RPM.

b. L and R HYD FLOW lights - OFF.

c. Alternators - CHECK.

d. Vacuum System - CHECK 4.75 to 5.25 inches Hg.

e. Magnetos - CHECK 100 RPM maximum drop with a maximum differen-
tial of 50 RPM. Do not check magnetos above 1900
RPM in the yellow arc.

f. Propellers - CHECK feathering to 1000 RPM; return to high RPM

(Full Forward Position).

[CAUTION]

During propeller feathering checks, do not allow the
propeller RPM to fall below 1000 RPM as this may
damage the hub mechanism.

Engine Instruments - CHECK green arc.
Throttles - S00 RPM.

o

NOTE

It is important that the engine oil temperature be
within the normal operating range prior to applying
takeoff power. Even cautious power applications
with cool oil may result in momentarily exceeding
the 39.0 inches Hg. manifold pressure 1imit. Refer
to Section 7 if momentary overboost of manifold
pressure occurs.

Fuel Quantity - CHECK.
Fuel Selectors - RECHECK - left Engine - LEFT MAIN (Feel For Detent).

Right Engine - RIGHT MAIN (Feel For
Detent).

Emergency Crossfeed Shutoff - RECHECK OPEN (Push Down).

Alternate Air Controls - IN.

Trim Tabs - SET elevator, aileron and rudder tabs in the TAKEQFF

range.

Wing Flaps - UP.

Propeller Synchrophaser - AS DESIRED (Optional System) .

F1ight Instruments and Avionics - SET

Lights - AS REQUIRED.
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12. A1l Cabin Doors and Windows .- CLOSED.

13. Pressurization Air Controls - PUSH IN and LOCK.

14. Cabin Pressurization Switch - PRESSURIZE.

15. Cabin Rate - ARROW UP (Optional System).

16. Cabin Altitude - SET 500 feet above field pressure altitude
(Optional System).

17. Alternate Air Controls - IN.

18. Cabin Vent Control - PUSH IN.

19. Annunciator Panel - CLEAR.

20. Auxiliary Fuel Pumps - OHN.

21. Flight Controls - CHECK, free and correct.

22, Ice Protection Equipment - AS REQUIRED.

23. Seat Belts and Shoulder Harness - SECURE.

24, 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 100
RPM, or if the drop in RPM between the left and right magneto differs by
more than 50 RPM, continue warm-up a minute or two longer 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 100 RPM is not considered acceptable.
Magneto checks should not be made in the yellow arc. The most effective
RPM range for detecting magneto roughness is between 1100 and 1500 RPM.

A careful check should be made of the vacuum system. The minimum and
maximum allowable suctions are 4.75 and 5.25 inches Ha., respectively, on
the instrument. Good alternator condition is also important for instrumen
flight since satisfactory operation of all avionics equipment and electri-
cal instruments is essential. The alternators are checked during engine
runup (1500 RPM) by positioning the selector switch in the L ALT and R ALT
position and observing the charging rate on the voltammeter.

A simple last 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.

NOTE

Make sure that weight does not exceed 7450 pounds
before attempting takeoff.

A mental review of all single-engine speeds, procedures and field lengt
requirements should be made prior to takeoff.
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TAKEOFF
1. Power - 2235 RPM and FULL THROTTLE.

KOTE

Apply full throttle smocthly to avoid propeller
surging and excessive manifold pressures. Refer to
Section 7 if momentary overboost of manifold pres-
sure Qccurs.

Mixtures - CHECK fuel flows in the white arc.
Engine Instruments - CHECK.

Air Minimum Control Speed - 80 KIAS.

Elevator Control - Raise nosewheel at 95 KIAS.
Lift-0ff - 100 KIAS.

[=2 IS IR = O pN

Before initiating the takeoff roll, a g0, no-go decision should have
been made in the event an engine failure should occur. Review the antici-
pated performance presented in the Accelerate-Stop Distance, Accelerate-Go
Distance and Engine Inoperative Rate-of-Climb charts in Section 5. In
addition, review the applicable procedures and speeds associated with
single-engine operation so that the transition (in the event of an engine
failure) will be smooth, positive and safe. If the anticipated performance
exceeds the runway length available or obstacle clearance requirements
cannot be achieved, it is recommended to takeoff on a more favorable run-
way, off-load the airplane until the anticipated performance is consistent

with existing conditions or delay the takeoff until more favorable atmos-
pheric conditions exist.

Since the use of full throttle is not recommended in the static runup,
closely observe full-power engine operation early in the takeoff run. The
maximum allowable manifold pressure of 39.0 inches Hg. manifold pressure
should not be exceeded. Throttle action should be smooth and slow in order
that the waste gate can become operative as early as possible. 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 another takeoff is
attempted.

Full throttle 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 100
KIAS (intentional one engine inoperative speed) before 1ift-off for addi-
tional safety in case of an engine failure. This safety may have to be

compromised s1ightly 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 slightiy higher than normal takeoff speed, and then is pulled off
abruptly to 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 low on fuel
creates a lateral unbalance. This is not recommended since gusty air or
premature Tift-off could create a serious control problem.
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After taskeoff, it is important to maintain the intentional one engine
inoperative speed (100 KIAS) to 50 feet. As the airplane accelerates stil]
further to 211 engines best rate-of-climb speed (111 KIAS), it is good
practice to climb repidly to an altitude at which the airplane is capable
of circling the field on one engine.

AFTER TAKEOFF

1. Brakes - APPLY momentarily.
2. Landing Gear - RETRACT. Check gear unlocked and HYD PRESS lights
of f.
3. Best Angle-of-Climb
Speed (Sea Level) - 88 KIAS after reaching 50 feet if immediate
obstacle clearance is a consideration.
4. Best Rate-of-Climb Speed - 111 KIAS at sea level and 7450 pounds.
Refer to Section 5 for climb speed at

altitude and reduced weight.
5. ARuxiliary Fuel Pumps - CHECK OHN.

To establish climb configuration, retract the landing gear, set climb
power, check auxiliary fuel pumps on 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.

On Tong runways, the landing gear should be retracted at the point over
the runwzy 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 1900 RPM and 32.5 inches Hg. manifold pressure.

in ?ny case, avoid continuous operation in the yellow arc (1900 to 2185
RPM).

CLimB
CRUISE CLIMB

1. Power - 1900 RPM and 32.5 inches Hg. Avoid continuous operation in

the yellow arc.

2. Airspeed - 115 to 140 KIAS.

3. Mixtures - ADJUST to climb fuel flow (Blue Triangle).

4. Cabin Altitude Control - SET SLOWLY after cabin pressure has stabi-
lized. Reset cabin aititude control to
destination field pressure altitude plus
500 feet (outer scale), or cruise altitude
plus 500 feet (inner scale) whichever
gives the highest cabin altitude (Optional
System).

5. Cabin Rate Control - SET to reach selected cabin altitude at

approximately the same time the airplane

reaches cruise altitude (Optional System).

. Propellers - SYNCHRONIZE manually.

Propeller Synchrophaser - AS REQUIRED (Optional System).

~N O
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MAXIMUM CLIMB

1. Power - 2235 RPM and FULL THROTTLE below 20,000 feet.
Placarded manifold pressure above 20,000 feet.

2. Airspeed - 111 KIAS.

3. Mixtures - FULL RICH below 18,000 feet (White Arc).

LEAN as required above 18,000 feet (Blue Arc).

4. Cabin Altitude Control = SET SLOWLY after cabin pressure has stabi-
lized. Reset cabin altitude control to
destination field pressure altitude plus
500 feet (outer scale), or cruise altitude
plus 500 feet (inner scale) whichever
gives the highest cabin altitude (Optional
System).

5. Cabin Rate Control - SET to reach selected cabin altitude at

approximately the same time the airplane
reaches cruise altitude (Optional System).

Power settings for climb must be Timited to 2235 RPM and 39.0 inches Hg.

manifold pressure below 20,000 feet and placarded manifold pressures above
20,000 feet.

Normal cruising climb is recommended where practical and should be
conducted at 115 to 140 XIAS, using approximately 75% power (1900 RPM and
32.5 inches Hg. manifold pressure). The mixture should be leaned in this
type of climb to give the desired fuel flow in the climb dial range (blue
triangle) which is approximately best power mixture.

If it is necessary to climb rapidly to clear mountains or reach favor-
able winds at high altitudes, the all engines best rate-of-climb speed of
111 KIAS should be used with maximum power, During maximum performance
cTimbs, the mixture should remain in the takeoff power range (white arc) up
to the engine critical altitude and at the appropriate climb power range
(bTue arc) above critical altitude. It is recommended that the auxiliary
fuel pumps be ON, and the mixture remain at the climb mixture setting for
approximately 5 minutes after establishing cruising flight before leaning
is initiated. This procedure will eliminate fuel vaporization problems
Tikely 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 wing

flaps up and maximum power. This speed varies from 88 KIAS at sea level to
92 KIAS at 20,000 feet.

If the optional pressurization system is installed, adjust the cabin
altitude and cabin rate controls as follows. After the cabin pressure has
stabilized, slowly reset the cabin altitude control to the destination
field pressure altitude plus 500 feet on the outer scale or cruise altitude
plus 500 feet on the inner scale. Make the selection which will provide
the highest cabin altitude. When a cabin altitude change is required,
adjust the cabin rate control as the climb progresses such that the selec-
ted cabin altitude is reached at approximately the same time the airplane
reaches cruising altitude. This will permit a high airplane rate-of-climb
to be used and still provide a comfortable environment for the passengers.
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During cruise climbs, positioning the propeller synchrophaser to PHASE
will eliminate the unpleasant audio beat accompanying unsynchronized oper-
ation. The propeller synchrophaser can also provide a significant reduc-
tion in cabin vibration.

With the propellers slightly out of synchronization so that an audio
beat is obtained approximately once each 5 seconds, it shouid 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. Optimum operz-
tion will be obtained by manually synchronizing the propellers and posi-
tioning the synchrophaser switch to PHASE. Best propeller synchronizing is
obtained by making the final adjustment of the propeller controis in a
DECREASE RPM direction. For best operation, securely tighten the quadrant
frictien lock to prevent the sleved propeller control from creeping.

CRUISE

1. Cruise Power - 1600 to 1900 RPM and 17.0 to 32.5 inches Hg.

NCTE

Maintain sufficient power for pressurization
requirements.

2. Auxiliary Fuel Pumps:

a. Main Tanks - OFF (LOW only if required).
b. Crossfeeding - LOW.

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

4. Propellers - SYNCHRONIZE manually.

5. Propeller Synchrophaser - AS REQUIRED (Optionai System).

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

Right Engine - RIGHT MAIN (Feel For Detent).
a. If wing locker tank(s) are installed, transfer wing locker fuel
when main tank fuel quantity is less than 400 pounds. Begir

wing locker transfer before main tank quantity decreases below
200 pounds.

KOTE

Turn auxiliary fuel pumps to LJIW and mixtures to
FULL RICH when switching tanks.

b. If wing locker tank(s) are installed, crossfeed as required &
maintain fuel balance after wing locker tank fuel transfer

7. Cabin Altitude Control - SET SLOWLY if cruising altitude changes
Reset cabin altitude control to destina

tion field pressure altitude plus 500 fee

(outer scale), or cruise altitude plus 50

feet (inner scale) whichever gives th

highest cabin altitude (Optional System)
8. Cabin Rate Control - ARROW UP.
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9. If Cabin Altitude Light Illuminates (cabin altitude above 10,000
feet) - DESCEND or use supplementary oxygen as follows:
a. Mask - Connect mask and hose assembly and put mask on.

|WARN!NGI

Permit no smoking when using oxygen. 0il, grease,
soap, lipstick, 1ip 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 inside access door in
outboard armrest.
c. Oxygen Flow Indicator - Check Flow. (Indicator Toward Mask
Indicates Proper Flow).
d. Disconnect hose coupling when not in use.
10. 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
Band outside air temperatures can be determined with your cruise computer.
A maximum cruising power of approximately 75% (32.5 inches Hg. manifold
pressure and 1900 RPM) may be used if desired. Various percent powers can
be obtained with a number of combinations of manifold pressure, engine
speed, altitude and outside air temperature. For a given throttle setting,
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 paower combinations,
see Figure 5-21, by leaning to peak exhaust gas temperature (EGT) for Best
Economy mixture. This setting results in an airspeed loss 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 loss 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 Tleaning, accomplish the procedure as precisely as possible. A

Tittle extra effort in setting the mixtures will yield significant divi-
dends.
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For normal cruise conditions, your cruise computer should be utilized to
set the fuel flows. The cruise computer is based on indicated 0AT; there-
fore, the ram rise does not have to be subtracted. The cruise computer is
marked with two fuel flow scales. These scales are provided to insure 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 Recom-
mended Lean mixture. The outer fuel fiow scale (marked Best Power) will
provide maximum speed for a given power setting. The speed will be approx-
imately two knots greater than the speed with Recommended Lean mixture.

Manually synchronize the propellers as closely as possible. 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. Optimum opera-
tion will be obtained by manually synchronizing the propellers and switch-
ing the synchrophaser switch to PHASE. Best propeller synchronizing is
obtained by making the final adjustment of the propeller controls in a
DECREASE RPM direction. For best operaticon, securely tighten the friction
lock to prevent the slaved propeller control froa creeping.

If wing locker fuel is to be used, use the main tank fuel until 400
pounds or less remains in the main tank(s) which will receive the wing
jocker fuel; this will prevent overflowing of the main tank(s) when trans-
ferring the wing locker fuel. Begin wing locker fuel transfer before the
main tank quantity decreases below 200 pounds to prevent depleting the
engine fuel supply before the wing locker fuel has been transferred.

There are no separate fuel selector controls for the wing locker fuel
tanks. The wing Tocker fuel is pumped directiy into the main tanks with a
fuel transfer pump. Indicator lights mounted on the annunciator panel are
illuminated by pressure switches to indicate fuel has been transferred.

Fuel should be cross-fed as required to maintain fuel balance after wing
locker fuel has been transferred

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

If the optional pressurization system is installed, the cabin rate-of-
climb control should be positioned with the arrow straight up to provide
the proper cabin rate-of-climb as small altitude changes occur,

Normal operations may be conducted without supplemental oxygen - for
extended periods up to a cabin zltitude of approximately 10,000 feet. An
oxygen system is required when the cabin altitude exceeds 10,000 feet. An
altitude warning light will illuminate when the cabin altitude is higher
than 10,000 feet, at which time oxygen should be used by all occupants.

For flight in an icing environment, refer to the Alternate Induction Air

paragraphs in this section and other sections dealing with flight in an
icing enviromment.
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DESCENT

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

2. Auxiliary Fuel Pumps - ON.

3. Cabin Pressurization - SET (Optional System).

a. Cabin Altitude - SET SLOWLY. During the initial portion of the
letdown, set the cabin altitude control to .
field pressure altitude plus 500 feet (outer
scale) (Optional System).

b. Cabin Rate Control - SET to reach selected cabin altitude (zero

cabin pressure) at approximately the same
time tne airplane reaches field pressure
altitude plus 500 feet {Optional System).
4. Power - AS REQUIRED to maintain engine temperatures in the green. °

NGTE

Maintain sufficient power for pressurization
requirements (manifold pressure in the green arc).

5. Mixtures - ADJUST for smooth operation with gradual enrichment as

altitude is Tost. ;
6. Propeller Synchrophaser - AS REGUIRED (Optional System). .
7. Altimeter - SET.

Power should be reduced slowly to a manifold pressure and RPM which will
provide the desired airspeed and rate-of-descent. Sufficient power should
be maintained, however, to keep cylinder head temperatures in the green arc
and maintain cabin pressurization. The optimum engine speed in & descent
is usually the lowest one in the RPM green arc range that will allow cylin~
der head temperature to remain in the recommended operating range.

The combination of high pressure altitudes and above-standard tempera-
tures has a significant effect on engine operation. Power output at any
manifold pressure or power setting will be lower at high ambient tempera- ‘
tures than under standard atmospheric conditions. As temperatures
increase, a constant fuel flow rate will result in a progressively richer
mixture.

When operating at high altitudes and/or high ambient temperatures,
careful attention should be paid to proper leaning of the mixture for both
fuel economy and engine performance. This is especially important during
prolongad low-power or idle-power operation. Overly rich mixtures during a ‘
Tong idle-power descent from cruising altitude could result in Toss of
power. During low-power operations, mixtures should always be Tleaned for
smooth operation.

If the optional pressurization system is installed, the cabin altitude
control should be set to give a cabin altitude egual to field pressure
altitude plus 500 feet. The cabin altitude control should be set as early

as practical in the descent in order to allow the lowest cabin rate-of- ‘
descent.
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As the descent continues, the cabin rate-of-climb control is adjusted o
reach the selected cabin altitude (zero cabin pressure differential) at the
same time the airplane reaches field pressure altitude plus 500 feet. This

system permits high rates of airplane descent while maintaining a comforta-
ble enviroment for passengers.

NOTE

To obtain the approximate field pressure altitude,
add 100 feet to the field elevation for each .1 inch
Hg. the altimeter is below 29.92 inches Hg. or sub-
tract 100 feet from the field elevation for each .1
inch Hg. the altimeter is above 28.92 inches Hg.

During descents with progressive power reductions into rough air, the
propeller synchrophaser may be paositioned to ON. The synchrophaser shou’d
be positioned to.OFF for large power changes.

Upon completion of any large power changes, the synchrophaser may be
reengaged for the remainder of the descent. Manually synchronize the
propeliers, then select the PHASE position of the synchrophaser.

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.

If fuel has been consumed at uneven rates between the two tanks because
of prolonged one engine flight, it is desirable to balance the fuel load by
operating both engines from the fullest tank. However, if there is suffi-
cient 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 tanks, respectively; feel for detent; and check the auxiliary fuel
pumps ON for the landing. This will provide an adequate fuel flow to each
engine if a balked landing is necessary.

NOTE

Make sure weight does not exceed 7200 pounds before
attempting landing.

BEFORE LANDING

1. Seat Belts and Shoulder Harness - SECURE.

2. Propeller Synchrophaser - AS DESIRED {Optional System).

3. Alternate Air Controls - CHECK IN.

4. Wing Flaps - DOWN 15° below 176 KIAS.

5. Llanding Gear - DOWN below 176 KIAS.

6. landing Gear Position Indicator Lights - Check down Tlights OK

Unlocked Light =~ OFF
7. Cabin Differential Pressure - ZERO DIFFERENTIAL.
8. Mixtures - FULL RICH or lean as required for smooth operation

9, Propellers - FULL FORWARD.

10. Wing Flaps - DOWN 45° below 146 KIAS.

11. Minimum Multi-Engine Approach Speed - 100 KIAS at 7200 pounds
Refer to Section 5 for speed
at reduced weights.
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Landing gear extension before landing is easily detected by a slight
change in e@irplane trim and a slight "bump" as the gear locks down. Illu-
mination of the gear-down indicator lights (green) is further proof that
the gear is down and Tocked. The gear unlocked indicator light (red) will
illuminate when the gear uplocks are released and will remain i1luminated
while the gear is in transit. The unlocked 1ight 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 lights is still not illuminated, the
malfunction could be caused by a burned out light bulb. This can be
checked by pushing the press-to-test button. If the bulb is burned out, it
can be replaced with the bulb from any post Tight, or the landing gear
unlocked indicator light.

A simple last-minute recheck on final approach should confirm that all
applicable switches are on, the gear-down jndicator lights (green) are
illuminated, the gear unlocked indicator Tight (red) is extinguished, the
propeller controls are full forward, the mixtures are set for smooth opera-
tion, and the cabin pressure is at zero differential pressure.

Landings are conventional in every respect. A power approach is used
down to 50 feet above ground level using power as required to stabilize the
approach speed and attitude with wing flaps fully extended, landing gear
extended and airspeed of 100 KIAS. A decision rust be made at the 50-foot
point to complete the landing or initiate a balked landing climb using the
appropriate procedure. The landing is completed by closing the throttles
while passing the 50-foot point and initiating a flare into the landing
attitude.

Normally, the throttles are continuously retarded throughout the landing
flare while allowing the airplane to touchdown, main wheels first, slightly
above stall speed. The nose is then gently lowered to the runway and
brakes applied as required. An abrupt power reduction at five feet alti-
tude could result in a hard landing if the airplane is near stall speed.
Short field landings on rough or soft runways are done in a similar manner
except that the nosewheel is Towered to the runway at a lower speed to
prevent excessive nose gear loads.

When & srert ground run is the major consideration, the airplane is held
of f until & full stall touchdown occurs. Maximum effective braking is
initiated immediately while continuing to hold the control wheel full aft.
Refer to Normal Landing Distance in Section 5 for anticipated ground roll
and total distance requirements.

Crosswind landings are performed with the least effort by using the crab
method. However, either the wing-Tow, 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
Tanding 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
necessary.
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BALKED LANDING

1. Increase propeller speed to 2235 RPM and apply full throttle if
necessary.
2. Balked Landing Transition Speed - 100 KIAS.
3. Landing Gear - RETRACT during IFR go-around or simulated IFR go-
around after establishing a positive rate of climb.

HOTE

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

@Always follow the Before Landing Checklist

Wing Flaps - 15°.

Trim airplane for climb.

Wing Flaps - UP as soon as all obstacles are cleared and a safe
altitude and airspeed are obtained.

o Ul &

AFTER LANDING

1. Auxiliary Fuel Pumps - OFF during landing roil.
2. Wing Flaps - UP.

Maximum braking effectiveness fis obtained by applying full even pressur
to the toe brakes without Tocking the wheels and applying full back pres
sure to the control column. This procedure is recommended only for emer
gency stops as excessive brake pad and tire wear will occur. Maximum brak
wear accurs at high speed. This brake wear <an be reduced using aerody
namic braking supplemented with the use of wheel brakes. Maximum aerody
namic braking occurs with the wing flaps fully extended and control whee
held aft to keep the nose off the runway as long as possible.

After leaving the active runway, the wing flaps should be retracted. f
sure the wing flaps switch is identified before placing it in the UP pos
tion. The auxiliary fuel pump switches are turned to LOW during t
landing roll.

SHUTDOWN

1. Parking Brake - SET if brakes are cool.

2. Avionics Bus Switch - OFF.

3. A1l Switches Except Battery, Alternator and Magneto Switches - OF
4. Auxiliary Fuel Pumps - QFF.

NOTE

The fuel pumps must be turned OFF prior to stopping
engines.
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5. Throttles - IDLE.

6. Mixtures - IDLE CUT-OFF.

7. Battery and Alternators - OFF.

8. Magneto Switches - OFF, after engines stop.

9. Control Locks - INSTALL.

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

(Feel For Detent).
11. Cabin Door - CLOSE after checking internal upper door handle is
stowed in the lock plate.

With the mixture levers in IDLE CUT-QFF, the fuel flow 1is 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.

I To preclude battery discharge when the airplane is temporarily inactive,
refer to FLYABLE STORAGE Section 8 for applicable servicing instructions.

STALL

The stall characteristics of the airplane are conventional. Aural
Iwarning is provided by the stall warning horn between 5 and 10 KIAS above
the stall din 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 pitch angle with or without

flaps. It is difficult to inadvertently stall the girplane during normal
maneuvering.

MANEUVERING FLIGHT

No aerobatic maneuvers, inciuding spins, are approved in this airplane;
however, the airplane is conventional in all respects through the maneuver-
ing range encountered in normal flight.

PROCEDURES FOR PRACTICE DEMONSTRATION OF VMCA

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 least 115 KIAS. As recovery ability is gained with practice, the start-
ing speed may be lowered in small 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 eing
prepared for a climb. In 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 propeller RPM to simulate a critical engine inoperative
condition as shown in Figure 4-3,

3 November 1980
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Wing Flaps - UP.

Landing Gear - UP.

Afrspeed - Vssp (100 KIAS) or above.

Inoperative Engine - IDLE POWER.

Operative Engine - 2235 RPM and FULL THROTTLE.

Birspeed - DECREASE at approximately 1 knot per second until VMCA
(red radial) or stall warning, whichever occurs
first, is cbtained.

oL wMmoE

Vsgp is used in training and is not a limitation. It is recommended,
however, that except for training, demonstrations, takeoffs and landings,
this airplane should not be flown at a speed slower than Vssg.

Under no circumstances should VMcp demonstration be attempted at a speec
slower than the red radial on the airspeed indicator.

NIGHT FLYING

Before starting the engines for a night flight, position the master
panel 1ighting switch to NIGHT and adjust the rheostats to provide enough
illumination to check all switches, controls, etc.

Operation of the anti-collision lights should be checked by observing
the reflections on the ground and on the wing tips. After starting the
engines, the retractable landing lights (the right landing light is
optional equipment) may be extended and checked momentarily. Returning the
landing 1ight switches to OFF turns the Tights 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 lights,
if used during taxiing, should be used intermittently io avoid excessive
drain on the battery. In the engine runups, special attention should be
directed tc alternator operation by individually turning the voltammeter
selector switch to L ALT, R ALT and BATT 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.
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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 oil filters, which will probably be con-
gealed prior to starting in very cold weather. Refer to the Airplane

Service Manual for additional information when operating in extremely cold
weather.

When the oil pressure gage is extremely slow in indicating pressure, it

may be advisable to fill the pressure line to the gage with kerosene or
JP-4,

NOTE

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

1f preheat is not available, external power should be used for startin

because of the higher cranking power required and the decreased batter
output at low temperatures. The starting procedure is normal.

Manual pressurization air temperature controls have been provided t
increase passenger comfort and heating system efficiency during col

weather opzration. These manual controls, see Figure 4-4, are located o
the instrument panel.

During cold weather operation, it is suggested that the right or bot
the right and left pressurization air temperature controls be rotated ful
clockwise. This will allow higher pressurization air temperatures, elimi
nating cold air drafts and decreasing cabin heater reguirements.

Figure 4-4 can be used as a guide in positioning the pressurization &
temperature contrels. If the position of the right or both temperatu
controls is questionable due tc the temperature at ground Tevel, it -
suggested that the colder temperature be assumed. If it then becomes t
warm in the cabin, the manual control{s) may be rotated counterclockwise
emit cooling air. This procedure is recommended as it allows a more rap
cabin temperature adjustment.

NOTE

When necessary to position only one control full
clockwise, rotate the right control as this will
allow the left feat exchanger to provide cool air
through the upper cabin air outlets, when desired.
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PRESSURIZATION AIR TEMPERATURE CONTROLS

OUTSIDE AIR
TEMPERATURE
AT GROUND LEVEL

MANUAL SHUTOFF
CONTROL POSITION

ABOVE 211°C BOTH CONTROLS — FULL
(70°F) COUNTERCLOCKWISE

127°C TO 211°C RIGHT CONTROL ONLY —
(35°'F TO 70°F) FULL CLOCKWISE

BELOW 1.7°C BOTH CONTROLS —
(35°F) FULL CLOCKWISE
Figure 4-4

After a suitable warm-up period (2 to 5 minutes at 900 RPM, if preheat
is not used) accelerate the engines several times to higher RPM. The
propellers 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.

|WARNINGI

- The wings and tail surfaces must be clear of ice,
snow and frost prior to takeoff as flight charac-
teristics can be adversely affected.

NOTE

The waste gate actuators will not operate satisfac-
torily with engine oil temperatures below the Tower
1imit of the operating range 23.99C (759F). With
0il temperatures near the bottom of the operating
range, the throttle motions should be very slow and
care exercised to prevent exceeding the 3%9.0 inches
Hg. manifold pressure limit.

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 alcohol
has evaporated from the ramp prior to starting
engines as a fire could result.
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If neither heat nor alcohol are avzilable, 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-
ugel 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 should 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 cperating minimums.

The pitot heat and stall warning heater switches should be turned ON at
least 5 minutes before entering potential icing conditions (2 minutes if on
ground) so that these units will be warm enough to prevent formation of

jce. Preventing ice is preferable to attempting its removal once it has
formed.

ALTERNATE INDUCTION AIR

The induction system employed on these engines is considered to be
nonicing. However, two alternate induction air systems are incorporated to
assure satisfactory operation. Should the induction air inlet, or the
induction system air filter become obstructed, magnetically held auxiliary
air doors in the engine compartment will automatically open. The opening
of these alternate air doors will provide the engine with cool unfiltered
air. If a decrease in manifold pressure is again experienced, it is an
indication of SEVERE icing conditions and that the alternate air inlet
source has iced up. Under these circumstances, the alternate air cantrols
should be pulled full open which will admit warm unfiltered air to the

engines. Both systems will provide continued satisfactory engine
operation.

Since the higher intake air temperature, when using the manual (hot)
alternate induction air system, results in a decrease in engine power and
turbocharger capability, it is recommended that this system should not be
utilized until indications of alternate air inlet source icing, {decreased
manifold pressure) are actually observed.
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Should additicnal power be required, the following procedures may be
employed:

1. Increase RPM as required. Avoid continuous cperation in the yellow
arc.
2. Move throttles forward to maintain desired manifold pressure.
3.

Readjust mixture controls for smooth engine operation.

|WARN|NGI

Should it become necessary to use heated alternate
air, the pressurization air controls must be pulled
out to prevent nacelle fumes from entering the
cabin. The cabin vent control should also be pulled
out and the cabin pressurization switch positioned
to DEPRESSURIZE to provide cabin ventilation.
Placing the controls in the DUMP position will
result in the cabin being depressurized. Therefore,
if the flight altitude is above 10,000 feet, all

occupants should use oxygen or initiate Emergency
Descent Procedures.

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 reguires

renewed effort on the part of all pilots to minimize the effect of airplane
noise on the public.

We, as pilots, can demonstrate our concern for environmental improvement

by application of the following suggested procedures, and thereby tend to
build public support for aviation:

1.

4-34

Pilots operating airplanes under VYFR over outdoor zssemblies 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
regulations.

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 Tow altitude near noise-sensitive areas. Avoidance of

noise-sensitive areas, if practical, is preferable to overflight at
retatively low 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 less than 2000 feet is
necessary to adeguately exercise his duty to see and
avoid other airplanes.
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The flyover noise level established in compliance with FAR 36, at maxi-
mum continuous power is 76.7 dB(R).

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

OXYGEN USE AND THE PRESSURIZED AIRPLANE

Although this airplane exceeds the safety requirenents for operation of
pressurized airplanes at high altitude, it is felt that some words af
caution are desirable in order to avoid unnecessary hezards. MNormal opera-
tions may be conducted without supplemental oxygen for extended periods up
to a cabin altitude of approximately 1,000 feet. Elthough the cabin
altitude will not exceed 11,950 feet for operation up to the maximum alti-
tude of 30,000 feet, it should be pointed out that the expected time that a
person will remain conscious in the event the cabin must be depressurized
i5 less than one minute if supplementary oxygen is not used.

An altitude warning light is provided which indicates when the cabin
altitude is higher than 10,000 feet. This indication is controlled by a

barometric switch which senses cabin altitudes and is functional when the
battery switch is ON.

An oxycen system is regquired when the cabin altitude exceeds 10,000
feet. It is recommended that oxygen be used by all occupants when the
cabin altitude warning light illuminates.

WARNING

Permit no smoking when using oxygen. 9Oil, grease,
soap, Yipstick, lip balm, and other fatty materials
constitute a serious fire hazard when in contact
with oxygen. Be sure hands and clothing are 0il-
free before handling oxygen equipment.

3 November 1920 ) 4-35/4-;
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DEMONSTRATED OPERATING TEMPERATURE

Satisfactory engine cooling has been demonstrated for this airplane with
an outside air temperature 23°C (410F) above standard. This is not to be

considered as an operating limitation. Reference should be made to Section
2 for engine operacing limitations.

INTRODUCTION TO TABULATED PERFORMANCE

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 7100 Pounds Takeoff Speed KIAS
Temperature (169C) 61°F Ground Roll Feet
Pressure Altitude 2400 Feet Total Distance
Headwind 19 Knots to Clear 50-
Foot Obstacle Feet
100C (500F) 20°C {68°F)
Total Total
Takeoff Distance Distance
and Climb | Pressure | Ground | to Clear | Ground | to Clear
Weight Speed Altitude | Roll - 50-Ft - | Roll - 50-Ft -
Pounds KIAS Feet Feet Feet Feet Feet
7450 100 2000 1930 2490 2130 2810
3000 2050 2650 2270 3000
6800 96 2000 1550 1970 1700 2190
3000 1650 2090 1810 2340

Approximation Method

Extract from the chart the next increment of weight, altitude and tem-

perature which is more conservative than the actual conditions [i.e.: 7450
pounds, 3000 feet and 20°C (689F)].

Takeoff and Climb Speed . . . . . . . . . . . . 100 KIAS

Ground Ro1l . . . . + . + +« « .« & 4 . . 2270 Feet

Total Distance to Clear 50-Foot Obstacie . . ., . . 3000 Feet
5-2

3 November 1980
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Interpolation Method

1f the approximation method yields a value larger than can be tolerated,
a more exact value should be determined using the interpolation method.

The example weight (7100 pounds) is 6800 pounds plus 300/650 or .46
times the difference between 6800 pounds and 7450 pounds [i.e.: 6800-pound
value + .46 (7450-pound value - 6800-pound value))

The example pressure altituce (2400 feet) is 2000 feet 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)l.

The example temperature of 169C (619F) is 10°C plus 6/10 or .6 times the
difference between 10°C and 20°9C [i.e.: 100C value + .6 (200C value - 10°C
value)].

Interpolating Values for Normal Takeoff Distance:

Takeoff and Climb Speed = £800-pound value + [.46 {7450-pound
value - 6800-pound value}l

96 KIAS + [.46 (100 KIAS - 96 KIAS)]

n

96 KIAS + [1.8 KIAS]

Ground Rell (7 interpolations required)

Altitude interpolation 2000-foot value + [.4 (3000-foot value -
at 10°C (500F) and 7450 2000-foot value)]
pounds

= 1930 feet + [.4 (2050 feet - 1930 feet)]
= 1930 feet + [48 feet]

= 1978 feet
Altitude interpolation = 2000-foot value + [.4 (3000-foot value -
at 209C {689F) and 7450 2000-foot value)]
pounds
= 2130 feet + [.4 (2270 feet - 2130 feet)]
= 2130 feet + [56 feet]
= 2186 feet
Altitude interpolation = 2000-foot value + [.4 (3000-foot value
at 100C (509F) and 6800 2000-foot value))
pounds

= 1550 feet + [.4 (1650 feet - 1550 feet)
= 1550 feet + [40 feet]
= 1590 feet
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Altitude interpolation
at 20°C (68%F) and 6800

pounds

Cosiiny

MODEL 42] c

2000-foot value + [.4 (3000-foot vajue -
2000-foot value)]

1700 feet + [.4 (1810 feet - 1700 feet)]

1700 feet + [44 feet)

= 1744 feet
The Normal Takeoff Distance chart, with altitude interpolation, looks as
follows:
109C (5Q0F) 209C (68OF)

Total Total

Takeoff Distance Distance

and Climb | Pressure | Ground | to Clear Ground | to Clear

Weight Speed Altitude | Roll - 50-Ft - | Roll - 50-Ft -
Pounds KIAS Feet Feet Feet Feet Feet
7450 100 2400 1878 ———- 2186 -
6800 96 2400 1550 - 1744 -

Height interpolation
at 169 (509F) and 2400

feet

Weight interpolation
at 20°C (689F) and 2400

feet

6800-pound value + [.46 (7450-pound
value - 6800-pound value)]

1590 feet + [.46 (1978 feet - 1590 feet)]

1590 feet + [17€ feet]

1768 feet

6800-pound value + [.46 (7450-pound
value - 6800-pound value)]

1744 feet + [.46 (2186 feet - 1744 feet)]

1744 feet + [203 feet]

1947 feet

The Normal Takeoff Distance chart, wi

ion, looks as follows:

th altitude and weight interpclat-

10°C (509F)

20°C (68°F)

Total Total
Takeoff Distance Distance
and Climb | Pressure | Ground to Clear | Ground | to Clear
Weight Speed Altitude | Roll - 50-Ft - | Rol11 - 50-Ft -
Pounds KIAS Feet Feet Feet Feet Feet
7100 98 2400 1768 ———— 1947 ———=
5-4
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109C (509F) value + [.6 (20°C (689F)
value - 109C {50°F; value)]

1768 feet + [.6 {1947 feet - 1768 feet)]

1768 feet + [107 feet)

1

1875 feet

The Normal Takeoff Distance chart, with altitude,

weight and tempera-
ture, looks as follows:

16°C {610F)
Takeoff
and Climb Pressure Total Distance
Weight Speed Altitude Ground Roll - to Clear 50-Ft -
Pounds KIAS Feet Feet Feet
7100 93 2400 1875 -—--
Ground Rol11l with 19-knot headwind
. 19 knots headwind .
= 1875 feet - [1875 feet ( g knots headwind Y {7%)1

1875 feet - 249 feet

n

1626 feet
Total Distance to Clear 50-Foot Obstacle (7 interpolations required)

The interpolations required are identical to the ground roll interpols
tions, except "total distance to clear 50-foot obstacle" values are subst
tuted for the "ground roll" values.

The interpolated value for the total distance to clear 50-foot obstac’
is 2432 feet (no wind) and 2109 feet (19-knot headwind) .

SAMPLE FLIGHT

The following is an example of a typical flight using the performance
data contained in Figures 5-9 through 5-25. The approximation method is
used in tabular performance except where noted.

AIRPLANE CONFIGURATION

Rirplane Weignt . . . . . .

5 W 7100 Pounc
Usable Fuel Load . . .« . =+ « « =

1236 Pounc

TAKEOFF AIRPORT CONDITIONS

Field Ltength . . . . . 6000 Feet (Runway 2
Temperature . . . « « o« . e e s e 4= 169C (619
Field Pressure Altitude . . . .« + « « + =+ =+ + - 2400 Fe
Wind . . . . . 5§ 2700 at 25 Kno
Obstacles . . No
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CRUISE CONDITIONS

Distance .

Cruise Altitude
Temperature .
Wind

Power .

LANDING AIRPORT CONDITIONS

Field Length

Temperature .

Field Pressure A]t%tuae 1

Landing Weight
Obstacles

SAMPLE CALCULATIONS

Wind Component Chart (Figure 5-9)

(1) The angle between the runway and
(2) Enter Figure 5-9 on the 40% wind

w4210

600 iWautical Miles
. 17,500 Feet
-109C (14°F)

15-Knot Tajiiwind

Maximum Recommended Cruise Power

at Recommended Lean Mixture

3500 Feet (Runway 19)
; . 79C (450F)
P 1700 Feet

210° at 17 Knots

To be Calculated
50-Foot Trees

the prevailing wind is 409.
line 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 Tokeoff Distance (Figure 5-10)

(1) Enter Figure 5-10 at 7450 pounds
speed is 100 KIAS.

weight; the takeoff and ¢limb

(2) Proceed horizontally right from 3000-foot pressure altitude to
the vertical columns for 20°C (68°F). The takeoff ground run is

2270 feet and the total distance

required to clear a 50-foot

obstacle is 3000 feet without wind correction. With a 19-knot
headwind component, the corrected takeof7 ground run is 1968
feet and the corrected total distance required is 2601 feet.

19 Knots Headwind (7%) = 13.3%

10 Knots Headwind

Corrected Takeoff = 2270 feet
Ground Run
= 2270 feet
= 1968 feet
Corrected Total = 3000 feet
Distance Required
= 3000 feet
= 2601 feet

Accelerate Stop Distance (Figure 5-11)

(1) Enter Figure 5-11 at 7450 pounds
100 KIAS,

[13.3% (2270 feet)]

[302 feet]

- [13.3% (3000 feet)]

[399 feet]

weight; engine failure speed is

3 November 1980
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(2) Proceed horizontally right from 3000-foot pressure altitude to
the vertical columns fer 200C (680F). The distance required to
accelerate to 100 KIAS and stop is 4350 feet without wind cor-
rection. With a 19-knot headwind component, the accelerate stop
distance can be reduced by:

19 Knots Headwind (3%) = 14.25%
4 Knots Headwind

Corrected Accelerate
Stop Distance

4350 feet - [14.25% (4350 feet)

1
4

4350 feet - [E20 feet)
3730 feet
¥ Accelerate Go Distance (Figure 5-12}

n

(1) Enter Figure 5-12 at 7450 pounds weight; engine failure speed is
100 KIAS.

(2) Proceed horizontally right from 3000-foot pressure altitude to
the vertical columns for 200C (689F). The distance required to
clear a 50-foot obstacle, after Tosing an engine at 100 KIAS, dis
13,540 feet without wind correction. With a 19-knot heacwind
component, the distance can be reducad by:

19 Knots Headwind (6%)
10 Knots Headwind

Corrected Accelerate
Go Distance

[]]

13,540 feet - [11.4% (13,540 feet)]

13,540 feet - [1544 feet]
11,996 feet

NOTE

@ The distance reguired to accelerate go using the
approximation method is so great, in view of the
6000-foot runway available, that a more exact value
should be obtained using the interpolation method.

@ The interpolation method gives an accelerate go
distance of 6025 feet without wind or 5338 feet with
12 knots of headwind.

pn o

Rate-Of-Climb — Maximum Climb (Figure 5-13)

(1) Enter Figure 5-13 at 16°C (61°F).
(2) Proceed vertically up to the 2400-fogt pressure altitude line.
Q (3) Proceed horizontally right to the reference line. Follow the

slope of the adjacent rate-of-climb Tines until intersecting
the vertical 7100-pound line.

(4) Proceed horizontally right to obtazin rate-of-climb. (1925 Feet
per minute)

(5) Enter the climb speed data to determine the climb speed cor-
rected for 7100 pounds and 2400 feet. (108 KIAS)

3 November 1980
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Rate-Of-Climb — Cruise Climb (Figure 5-14)

(1) Enter Figure 5-14 at 169C (619F).
(2) Proceed vertically up to the 2400-foot pressure altitude line.
(3) Proceed horizontally right to the reference line. Follow the

slope of the adjacent rate-of-climb lines until intersecting the
vertical 7100-pound line.

(4) Proceed horizontally right to obtain rate-of-climb. (1260 Feet
per minute)

(5) Climb speed s 120 KIAS for all conditions.
Rate-Of-Climb — Single Engine (Figure 5-15)

(1) Enter Figure 5-15 at 169C (61°F).

(2) Proceed vertically up to the 2400-foot pressure altitude line.

(3) Proceed horizontally right to the reference line. Follow the
slope of the adjacent rate-of-climb Tines until intersecting the
vertical 7100-pound line.

{4) Proceed horizontally right to obtain rate-of-climb. (335 Feet
Feet per minute)

(5) Enter the climb speed data to determine the climb speed cor-
rected for 7100 pounds and 2400 feet. (109 KIAS)

Time, Fuel And Distance To Climb — Cruise Climb (Figure 5-19)

Time, fuel and distance to climb are determined by finding the dif-
ference between the airpert and the cruise conditions; thus, two

calculations are required, one for the airport condition and the
second for the cruise condition.

Airpert Condition:

(1) Enter Figure 5-19 at 16°C (61°F).

(2) Proceed vertically up to 2400-foot pressure altitude line.

(3% Proceed horizontally right to the 7100-pound 1ine.

(4) Proceed vertically down to obtain time te climb (2.2 minutes),

fuel §o climb (11 pounds) and distance to climb (5 nautical
miles).

Cruise Condition:

(5) Enter Figure 5-19 at -10°0C (149F),

{(6) Proceed vertically up to 17,500-foot pressure altitude line.

{(7) Proceed horizontally right to the 7100-pound line.

(8) Proceed vertically down to obtain time to climb (17.4 minutes),
fuel to climb (81 pounds) and distance to climb (40 nautical

miles).
Final Calculations:
Time to Climb = Cruise time to climb - Airport time to
climb

17.4 minutes - 2.2 minutes

15.2 minutes

5-8 3 November 1880
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Fuel to Climb

"

Cruise fuel to climb - Airport fuel to
climb

= 81 pounds - 11 Pounds

= 70 pounds (add 46 pounds for start, taxi
and runup) (116 pounds total)

Distance to Climb = Cruise distance to climb - Airport dis-
tance to climb

= 40 nautical miles - 5 nautical miles
= 35 nautical miles

Adjusted for wind (use 60% of the wind at
altitude for climb wind),

35 nautical miles + wind contribution
15.2 minutes
60 minutes

35 nautical miles + 2.3 nautical miles

35 + [ (.6 x 15 knots)]

37.3 nautical miles

Time, Fuel And Distance To Descend (Figure 5-24)

Time, fuel and distance to descend are determined by finding the
difference between the cruise and the landing airport conditions;
thus two calculations are required, one for the cruise condition and
the second for the landing airport condition.

Cruise Condition:

{1) Enter Figure 5-24 at the cruise altitude of 17,500 feet.

(2) Proceed horizontally right to the guideline.

(3) Proceed vertically down to obtain time to descend (16.3 min-

utes), fuel to descend (52 pounds) and distance to descend (55.5
nautical miles).

Landing Airport Condition:

(4) Enter Figure 5-24 at the airport altitude of 1700 feet.

(5) Proceed horizontally right to the guideline.

(6) Proceed vertically down to obtain time to descend (2.1 minutes),
fuel to descend (6 pounds) and distance to descend (6.5 nautical

miles).
Final Calculations:
Time to Descend = Cruise time to descend - Airport time to
descend

16.3 minutes - 2.1 minutes

14.2 minutes

3 November 1980 5-9
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Fuel to Descend = Cruise fuel to descend - Airport fuel to
descend

= 52 pcunds - 6 pounds

= 46 pounds
Distance to = Cruise distance to descend - Airport
Descend distance to descend.

= 55.5 nautical miles - 6.5 nautical miles
= 45.0 nautical miles

Adjusted for wind (use 40% of the wind at
altitude for descent wind),
= 49.0 * wind contribution

14.2 minutes
“Fomimutes (4 x 15 knots)]

n
I
w

O+ [
= 49.0 nautical miles + 1.4 nautical miles

= 50.4 nautical miles

Cruise Performance With Recommended Lean Mixture (Figure 5-20)

Maximum recommended cruise can be obtained with 1900 RPM and 32.5
Inches Hg. manifold pressure.

The approximation method for extracting data from the cruise tables is
to select the next lower temperature and aititude values, which are gen-
erally conservative with respect to fuel economy.

(1) Enter the 15,000-foot data at 1900 RPM and 32.5 Inches Hg. mani-
fold pressure.

{2) Use -15°C (5°F) data for a power of 73.5%, airspeed of 214 KTAS
and a total fuel flow of 257 pounds per hour.
{(3) Correcting for a weight of 7100 pounds, the airspeed increases
to:
(7450 pounds - 7100 pounds) _
1000 pounds (6 KTAS) =

214 KTAS + 2.1 KTAS = 216 KTAS

214 KTAS +

Using the interpolation method, interpolating altitude, temperature and

weight, the actual performance is 71.2% power, 221 KTAS and total fuel flow
of 250 pounds per hour.

In the above calculations, for convenience, the weight was assumed to be
equal to the takec?f weight of 7100 pounds. More realistic data can be
determined if the average cruise weight is used. This average cruise
weight is determined as follows:

5-10 3 November 1980
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Cruise
Fuel

Average =
Cruise
Weight =

Average =
Cruise
Speed =

Average =
Ground
Speed =

Distance =
During
Cruise =

Time s
During
Cruise

_ distance distance distance

SECTION B
PERFORMANCE

Total - ¢limb - descent

% [Total fuel flo r hour
True + wind ' o e }

airspeed ~ correction
600 37.3 50.4
Nautical - Nautical - Nautical
Miles Miles Miles y [250 pounds per hour]

221 KTAS + 15 Knot Tailwind

512.3 Nautical miles
236

% 250 pounds per hour

2.17 hours x 250 pounds per hour

543 pounds CiiiEe
f
Takeoff weight - start, taxi and ciimb fuel - ;e

7100 pounds - 116 pounds - §5§.Dgunds
6713 pounds

True airspeed from Figure 5-20 + weight correction

387

221 KTAS + 6 ( 1000 )

223 KTAS

223 KTAS + tailwind

223 KTAS + 15 knots

238 knots

Total distance - Climb distance - Descent distance
600 - 37.3 - 50.4

512.3 Nautical Miles

Cruise distance
ground speed

512.3
238

2.15 hours

Nermal Landing Distance (Figure 5-25)

Landing Weight

"

Takeoff weight - climk fuel - cruise
fuel - descent fuel

7100 pounds - 116 pounds - 543 pounds -
46 pounds

6395 pounds

3 November 1980 5-1
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Wind = 210° at 17 knots. Determine headwind
comporient from Figure 5-9. (15 knots
headwind)

Enter Figure 5-25 at €600 pounds; the approach speed is 96 KIAS.
Proceed horizontally right from 2000-foot pressure altitude to the
vertical column for 10°C (50°F). The landing distance ground roll
is 630 feet and the total distance required to clear a 50-foot
obstacle is 2210 feet without wind correction. With a 16-knot head-
wind component, the corrected ground roll distance is 554 feet and
the corrected total distance required is 1945 feet.

16 Knots Headwind (3:3) = 124
4 Knots Headwind L2 i
Corrected Landing = 630 feet - [12% (630)]
Ground Roll = 630 fest - 76 feet
= 554 feet
Corrected Total = 2210 - [12% (221001
Distance Required = 2210 feet - 265 feet
= 1945 feet

Rate-Of-Climb — Balked Landing Climb (Figure 5-16)

(1) Enter Figure 5-16 at 7°C (45°F).

{2) Proceed vertically up to the 1700-foot pressure altitude line.

(3} Proceed herizontally right to the weight reference line.
Follow the guidelines up and to the right until intersecting
the vertical 6395-pound weight line.

(4) Proceed horizontally right to determine the rate-of-climb.
- (1490 Feet per minute)

Total Fuel Required = Start, taxi and climb fuel + cruise fuel
+ descent fuel

116 pounds + 543 pounds + 46 pounds = 705
pounds (Without Holding Fuel)

or 705 pounds + 125 pounds = 830 pounds
(With 45 Minutes Holding Fuel)

Holding Time (Figure 5-23)

To determine holding time, the fueT available for holding must
be determined.

Fuel = Initial fuel - [start, taxi and climb
Available fuel + cruise fuel + descent fuelj
for = 1236 pounds - [116 pounds + 543 pounds +
Holding 46 pounds]

= 531 pounds

(1) Enter Figure 5-23 at 531 pounds of fuel available.

(2) Proceed vertically up to the intersection with the guideline.

(3) Proceed horizontally left to obtain holding time available.
(3.2 hours)

3 November 1980



(it 421 c SECHUOUN D
MODEL

PERFORMANCE
AIRSPEED CALIBRATION
NORMAL STATIC SOURCE
NOTE:
1. Indicated airspeed assumes zero instrument
error.
2. The fcllowing calibrations are not valid in
the prestall buffet.
3. The following calibrations are valid for the
pilet'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 159 Flaps 459
KIAS KCAS KIAS KCAS KIAS KCAS
--- —-- 70 73 70 72
80 82 80 82 80 81
a0 91 90 9z 90 91
100G 101 100 101 100 * 100 *
110 110 110 110 110 110
120 120 120 120 120 119
140 139 130 129 130 129
-160 158 140 139 140 139
180 179 150 149 146 145
200 198 160 159 --- -
220 218 170 169 --- ---
240 238 176 175 -—- ---

*Recommended Minimum A11 Engines Approach Speed At 7200 Pounds With
450 Wing Flaps.

Figure 5-1

3 November 1280



SEC
PER

KOTE

TION S
FORMANCE

AIRSPEED CALIBRATION

ALTERNATE STATIC SOURCE

Indicated airspeed assumes zero instrument
error.

o 421C

2. The following calibrations are not valid in
the prestall buffet.
3. The following calibrations are valicd for
pilot's and copilot's airspeed indicators
when the standard static system is installed.
4, An alternate static source is not available for
copilot's instruments when optional dual static
system is installed.
Gear Up Gear Down Gear Down
Flaps 0° Flaps 159 Flaps 459
KIAS KCAS KIAS KCAS KIAS KCAS
S g === --- 70 75
80 89 80 85 80 83
50 93 a0 94 90 92
100 108 100 102 100 * 100 *
110 117 110 111 110 109
120 126 120 119 120 117
140 144 130 128 130 126
160 163 140 136 140 134
180 181 150 145 150 143
200 199 160 153 --- ---
220 218 180 170 --- ---
240 236 --- -—- -—- ---
*Recommended Minimum A11 Engines Approach Speed At 7200 Pounds With
459 Wing Flaps.
Figure 5-2
5-14
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(ot 421 C SECTION 5
MODEL

PERFCRMANCE
ALTIMETER CORRECTION
NORMAL STATIC SOURCE

NOTE:
1. Add correction to indicated altimeter reading.
2. The following 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 fFeet
Gear Up | Down |Down Up |Down | Down Up |Down |Down
Flaps o 159 | 450 Qo 15¢ | 45° Qo 150 | 459
KIAS Feet | Feet |Feet | Feet |Feet | Feet | Feet |Feet |Feet
80 14 16 6 19 2¢ 9 27 31 12
90 10 10 7 13 14 10 18 20 14
100 * g 9 0 12 1z 0 17 17 0
120 -3 0 -6 -4 0 -9 -6 01 -12
140 -11 -8 | -15 -15 § -10| -21 -21 | -14 | -29
160 -15| -18 | --- -20 | -2¢| --- -27 | =33 | ---
180 -20| =-- | --- =27 | ---| --- =37 | --- | =--
200 =33 === | --- -45 | ~—-| --- -63 | -—= | ===
220 -39 === | --- -53 | ---| --- =73 | --- | ---
240 43| --= | --- -58 | === --- -80 | --- | ---

*Recomnended Minimum A1l Engines Approach Speed At 7200 Pounds With
450 Wing Flaps.

ALTITUDE CORRECTION PROCEDURE
INDICATED ALTITUDE| = |DESIRED ALTITUDE| - |ALTIMETER
TO FLY (MSL) CORRECTION

Figure 5-3

3 November 1980 5-1



PERFORMANCE 421G
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 instruments when the opticral duel static
system is installed.

Altitude Sea Level 10,000 Feet 20,000 Feet
Gear Up |Down } Down Up | Down | Down Up Down | Down
Flaps 0® | 150 | 450 | 0% | 159| 450 | 09 | 159 | 459
KIAS Feet |Feet | Feet |Feet | Feet |Feet |Feet |Feet |Feet
80 64 36 24 87 48 32 120 67 44
30 68 28 16 91 38 22 127 53 30
100 * 68 18 5 92 24 6 128 34 8
120 63 | -11 | -30 85} -15| -41 122 | -20 | -57
140 51 | -48 | -76 69| -651|-103 95 | -90|-143
160 36 | -102 | ---- 491 -138 § ---- 68 | -191 { ----
180 12 [-174 | ---- 16 | =235 | ===~ 22 1 -326 | ===~
200 13} —emm | e =18 | --== | =-== B e
220 =51 | ==== | ===~ =70 | === | m——— -G8 | ==-= | ===~
240 G0 | ~=== | === }-123 ] mm=m ) ==mm =170 | ==== | ===~

*Recommended Minimum A11 Engines Approach Speed At 7200 Pounds With
450 Wing Flaps.

ALTITUDE CORRECTION PROCEDURE
INDICATED ALTITUDE| .- |DESIRED ALTITUDE| _ |ALTIMETER
TO FLY {MSL) CORRECTION

Figure 5-4

5-16 3 Novembar 1980



SECTION B
PERFORMANCE

w4210
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SECTION 5
PERFORMANCE

A21C

"\‘d‘i.l
MODEL

{«

PRESSURE CONVERSION
INCHES OF MERCURY TO MILLIBARS
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SECTION B Cesaii 421 C
PERFORMANCE MODEL

STALL SPEEDS

CONDITIONS: NOTE:

Throttles - IDLE 1. Maximum altitude lost during
a conventional stall is 800 feet.

2. Maximum altitude loss during
an engine inoperative stall is
550 feet with a maximum pitch
below the horizon of 259,

ANGLE OF BANK
WEIGHT

Pounds | Configuration (1 200 400 609

Flaps | Gear JKIAS | KCAS |KIAS | KCAS| KIAS | KCAS | KIAS | KCAS

7450 | o° Up 86 83 | 89 | 85 98 94 | 122 | 117
159 | Down 82 80 | 85 | 82 95 91 | 118 | 113
459 Down 77 74 80 76 89 g p110 | 108

6800 09 up 82 79 85 81 94 90 | 117 | 112
150 | Down 78 76 |81 | 78 a0 87 | 113 | 107
459 | Down 74 71 {76 | 73 85 g1 | 105 | 100

6200 @ Up 78 75 81 78 90 86 |} 112 | 107
'15° Down 75 73 77 75 86 g3 | 107 1103
450 Down 71 68 73 70 81 77 | 100 95

5600 Q° Up 74 72 77 74 85 82 | 106 | 101
159 Down 71 69 73 71 81 79 | 102 98
450 Down 67 64 69 66 77 73 85 91

Figure 5-8

5-20 3 November 19890



SECTION B
PERFORMANCE

4210

WIND COMPONENT
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SECTION 5

PERFORMANCE

CONDITIONS:

1. 2235 RPM and 39.0 Inches Hg.

“nd21C

NORMAL TAKEOFF DISTANCE

Before Brake Release.

2. Mixtures - CHECK Fuel Flows In the White Arc.

3. ¥Wing Flaps

- upP,

4. Level, Hard Surface, Dry Runway.

NOTES:

Hanifoid Pressure 1. If full power is applied without
brakes set, distances apply from
point where full power is applied.

2. Decrease distance 7% for each 10
knots headwind.

[

. Increase distance 4: for each 2

knots tailwind.

TAKEQFF 209 ;-a0F) | -1c%C (139F) | a9C (320F) 106C (5207 ) |
TQ 50-
FUOT |PRESSURE TOT4L TOTAL TOTAL
VETGHT - | ceSTACLE | ALTITUDE - foRouns | o1 STARCE| sROLNE |DisTAnCE | 2rounp| o157 AncE | caourn
POUKDS | SPEED- | FEET  |ROLL - |70 CLEAR|ROLL - |70 CLEAR|ROLL - 10 CLEAR|ROLL -|T
KIAS FEET | 50 FEET| FEET | 50 FEET| FEET | 50 FEET| FEET
7250 | 100 |Sea Level| 128¢ | 1610 | 1s1¢ | 1780 | 1580 | 1960 | 1710
060 | 1360 | 1710 | 1500 | 1sen | 1g5c | 100 | 1810 -
2000 | 1850 | 1e10 | 1590 | eooo | 1756 | zzeo | 1930 | 2asc
3000 | 1540 | 1520 | 1650 | 2120 | 1850 | 2380 | 2080 | 2650
aco0 | 1630 | z030 | 100 | 2zs0 | 1sm5 | 2se0 | 2is0 | 2830
5000 | 1720 | Zieo | 19zc | zaow | zito | zeso | 2330 | 200
6000 1850 z300 2043 2560 2250 2860 2490 3230
7000 | 1970 | zazo | 2120 | 2720 | 2400 | 3063 | 2650 | 3460
8000 | 2110 | ze10 | z3zc | 2910 | 2576 | 3z70 | esto | 3720
o000 | 2250 | 2780 | 2480 | 2110 | oyec | 3510 | 3030 | 4010
16,000 | 2210 | o7 | 2esc | 3330 | 2930 | 3770 | 3es0 | 4330
6800 06 |see tevel} 1010 | 1280 | 1110 | 1810 §1zze | 1=so | 7o | 17sc
1600 | 1076 | 135¢ | 1180 | 1480 | 1330 | 130 | a0 | 1ss0
2000 | 1140 | 1230 | aze0 | 1e10 | 18 | 770 | isso | 1670
3000 | iz40 | 1%2¢ | 1362 | 1700 | 1zoo | 1sec | 1650 | z0sG
Z000 | 1320 | 1630 | 1350 | 1soo | 13%0 | 2000 | 1750 | zezo
5000 | 1500 | 1730 | 1sac | 1910 | 1690 | 2120 | 1870 | 2360
g000 | 1490 | 1820 | 1e4c | 2030 | 1eoo | z2e0 | 1se0 | z:ic
7000 | 1500 | 1950 | 1750 | 2160 | 1sz0 | 2400 | 2120 | 2650
gooo | 1700 | zono | 1870 | 2300 | 2050 | 2560 | 2270 | 2sec
0000 | 1810 | 2710 | 193¢ | z460 { zisc | zrac | 28z0 | 3os0
10,000 | 1930 | 2360 | 2120 | 2620 |} 23sc | 2930 | 2590 | 3300
6200 91 |Sea Level| 810 | 103¢ | ssc | 1130 | ss6 | 1280 |icio | 13
wo0 | se0 | 10sc | eso | 1zoo | 1oéo | 1320 | 1140 | 12s0
2000 | g20 | 1150 | 1cic | 1z7o | 1100 | 13e0 | 1240 | 1576
3000 | 980 | izzo | 1070 | 1340 | 1200 | 1800 | 1320 | 1ese
noco | 1040 | izag | 1isc | 1as0 | 1za0 | 1590 | 1300 | 17ec
5000 | 1130 | 1396 | 1220 | 1530 | 13s0 | 1sse | 14s0 | 1870
6000 | 1200 | 1280 | 1320 | 1s3¢ | 1asc | 1sco | 1se0 | issc
7000 | 1280 | 1870 | 1400 | 1730 | 1s40 | 1010 | 1s30 | zizc
gooo | 1360 | 1670 | 1500 | 1sao | 1es0 | 2030 | 1810 | 2260
o000 | 1450 | 1770 | 1eoc | 19e0 | 1750 | zi7o | 1830 | 2410
10,000 f 1550 | 1meg | 1706 | zos0 | 1s7¢ | 2310 | Z2ee0 | 2570
5600 86 |Sea Levell 640 | 820 | 700 | eoo | 770 | es0 | sac | 1080
000 | 80 | seo | 7s¢ | 950 § s20 | 1040 | es0 | 1140
2000 | 7200 910 | 79c | 100 | e70 | 1100 | om0 1z10
3000 | 770 | 970 | eac | 1oe0 | s | 1ie0 | 1010 | 1zg0
2000 | 820 | 1020 | 900 | 1120 | eso | 1zs0 | w70 | 130
5000 ! e7vo | 1080 | oso | 11e0 |aoan | im0 | hize |l 120
gooc | 930 | 1150 | 1020 | 1zs0 | 1130 | 1210 | 1240 | 150
7000 | 996 | 1zz0 | 1100 | 1360 | 1230 | 1so0 | 1320 | 1es0
gooo | 1070 | 1310 | 1170 | 1440 | 1zeo | 15ec | 1a10| 1750
9000 | 1130 | 1400 | 1250 | 1530 | 1370 | 1890 | 1m0 | 1870
10,000 | 12z0 | 1480 | 13ac | 30 § 1a7c | 1soo | 1et0 | 3osc

5-22
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w4210

NORMAL TAKEOFF

tefore Brake Release.

2. wiztures - CHECK Fuel Flows In the White Arc.

é
3. 4ing Flaps - UP.
4. Level, Hard Surfzce, Dry Runway.

i SECTION 5

PERFORMANCE
DHTAN&E
WOTES:
1. If full power is applied without

brakes set, distances apply fron
point where Tull power is applied.

2. Decrease distance 7% for each 10

knots headwind.

3. Increase distance 4% for each 2
knots tailwind.
TEREQFT 2070 184%7) 30°C ;2e%Fy ] 2000 (104°F)
iU 50-
FOOT TCTAL TOTRL
CESTACLE |ALT GROUND |DISTARCE | GROUND [T DISTAKCE
SPEED- ROLL ~|TC CLEARJROLL - [7C 70 CLEAR
KIAS FEET 50 FEET| FEET 50 FEET
7450 100 Sea Level| 1B8C 2470 2080 3230
1000 z000 2630 2210 5490
2000 2130 2810 2360 3720
3000 2270 3000 2510 4110
4000 2420 3210 2580 4500
5060 2580 3450 2860 4970
6000 2750 3710 3066 5570
7020 2940 4000 3270 €380
3000 31:0 4330 3500 7570
900C 3370 4710 3750 9640
10,000 3610 5160 4520 15,250
6800 96 Sea Level] 1510 1940 1660 2180 1840 2450
1000 1600 2060 177¢ £320 1950 2630
2000 1700 2190 1880 2670 2080 2820
3000 1E10 2340 2000 2540 220 3020
4000 1930 2490 2130 2820 2370 3z50
5000 2063 2660 2280 3620 2530 3500
6000 2190 2840 £430 3240 2700 379C
7000 2340 3040 2600 3450 7890 4130
8000 2500 3260 2730 Z7E0 3620 4520
3000 268D 3500 297C 4080 3310 495G
10,000 2870 3770 3180 L4430 3559 5570
6200 g} Sea Level] 1180 1520 1300 1890 1460 1920
1000 1260 1640 1410 1820 1550 2040
2000 1360 1740 1500 1930 1650 2170
3000 1450 1840 1530 2060 1766 2320
4000 1540 1960 1700 2190 1680 2480
500C 1640 2080 1810 2340 2000 2650
6000 1750 2220 1930 2480 2140 2640
7000 1860 2370 2060 270 2280 3050
8000 199¢ 2530 2200 2360 2646 3290
9000 2130 2700 2350 3060 2610 3550
10,000 2270 2890 2510 3300 2790 550
E600 a5 Sea Level e2¢ 1180 1010 1310 1110 14¢0
1000 980 1260 1080 138C 11380 1550
2000 1040 1330 1140 1470 1290 1670
3000 1110 1410 1240 1590 1370 1780
4000 1210 1520 1320 1690 1280 1880
5000 1280 1620 1410 1800 1550 2010
&000 1360 1720 1560 1910 1660 2150
7000 1450 1830 1600 2040 1770 2290
8000 1550 1950 1710 2170 1690 2450
5000 1650 2070 1820 232C 2610 2630
10.090 1770 2210 1930 2430 2150 2820
Figure 5-10 (Sheet 2 of 2)
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SECTION 5 E ' Gl 421 C
PERFORMANCE ' ! MODEL
AC&:ELERATE STOP DISTANCE
}
CONDITIONS: NOTE :
1. 2235 RPM and 39.0 Inches Hg. Manifold Pressure 1. If full power is appliec
Before Brake Release. without brzkes set, dis-
2. Mixtures - CHECK Fuel Flows In the White Arc. tances apply from point
3. Wing Flaps - UP. where full power is applied.
4. Level, Hard Surface, Dry Runway. 2. Decrease distence 3% for
5. Engine Failure at Engine Failure Speed. each 4 knots headwind.
6. ldle Power and Maximum Effective Braking 3. Increase distance 57 for
After Engine Failure. each 2 knots tailwind.
ENGINE TOTAL DISTANLCE - FEET
FAILURE| PRESSURE -
WEIGRT -1SPEED ~|ALTITUDE -|-209C]-10%C| eSci+100c|+200cf+30cc ] +400¢C
PCUNDS | KIAS FEET -4CF | +140F | 320F 1 4509F | -£20F [ <BE ST |+1049F
7450 100 |Sea Lewvel |2900 |3090 |2z90f3510 |3750 l4010 4300
1000 3030 | 3240 [3450]3680 |:940 4210 | 4520
2000 3180 |3390 3620|3870 2140 |4420 | 4780
3000 3340 13560 [3800)4060 [4330 |4570 | 5020
4000 3500 13740 j400C| 4270 4580 4910 | 5290
5000 3680 }3930 |£200§450C |&520 |5180 | 5580
6000 3860 4130 442004740 |3080 |547C 5300
7000 4060 |4350 |466G]4950 | 5380 |5770 | €240
8000 4280 | 4580 |4910]5260 {5660 |510C | €600
=lelele] 4510 | 4830 |5180|5360 580 fe4qs0 | €990
1¢,000 4750 | 5090 |5460)5670 |6320 (8630 | 7410
6800 96 [Sea Level 12330 | 2480 |2640|2650 |3020 |3240 | 3470
1000 2640 | 2600 |z800f2990 | 2190 |3400 | 3650
2000 2260 | 2760 294013130 {2350 | 3380 3840
3000 2710 | 2890 |3080}3290 |3520 |3760 | 4p4n
4000 2850 |3c4c [2240]:2460 | 3700 3960 | z260
5000 2920 | 3190 |3400{3640 3830 |417C | z4ec
6000 314C |3350 |3580{3530 | 4100 |440C § 4730
7000 3300 |3530 [23770]14030 | 4320 J464C | 5000
800D 3470 | 3710 [3970]|4250 | 4566 |490C | 5200
9000 3650 | 3910 [4180]4450 |48 518C | 5530
10,000 3850 |4120 |442014730 | 508G |548C | 5220
6200 91 |Sea Level |1890C | 2010 2550 | Z7s0
1000 1980 |21:0 2750 | 2930
2000 2080 | z21C 2880 308¢
3000 2180 | 2320 3030 | 3250
4000 2280 | 2460 3150 3420
5000 2420 | 2580 336C 3600
6000 2540 2710 354C 3800
7000 2670 | 2850 373C | 4010
8000 2810 ]3000 3930 | 4230
9600 2860 | 3160 415C 4470
10,000 3120 |333C 438C | 4730
5600 86 |Sea Level {1500 |1600 204C | 2180
1000 1570 {1670 |1 2140 | 2290
200C 1650 1750 118707180 | 2110 |225C | 2420
3000 1730 11840 |1960§2080 { 2220 |235C | 2560
4000 1810 {1930 |2080}213C | 2360 |252C | 2630
50C0 1900 {2030 |2160}2330 {2480 |2650 | 2530
600C 2000 §2130 1229072440 2610 12790 2980
7000 2100 {2260 [2410]2570 | 2750 |2940 | 3150
2000 2230 12380 |254042710 | 2880 | 3090 3320
9000 2350 12500 {2670]2850 | 3050 | 3260 | 3500
10,600 2470 {2640 §2620]3010 | 3220 | 3450 | 3700
Figure 5-11
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w421

CONDITIONS:

SECTION 5
PERFORMANCE

ACCELERATE GO DISTANCE

ROTE:

1. 2235 RPM and 39.C Inches Ho. Manifold Pressure 1.
before Brake Releese.

Z. Mixtures - CHECK Fuel Flows In the White Arc.

3. Wina Fleps - UP.

4, Level Hard Surfece Dry Runway. 2
5. Engine Tailure At Encine Failure Speec.

£. Propeller Feathered and Landing Gear Retracted 3

During Climb.

If full power is applied
without brakes set, distances
apply from point where full
power is applied.

. Decrease distence 6% for each

19 knots headwind.

. Increase distance 2. for each

1 knots of taiiwind.

7. Maintzin £ngine Feilure Speed Until {lezr of 4. Distance in boxes represent
Obstacle. reies of ¢limb less than
0 ft/min.
TUTAL TISTARCE TO CLEAR 50-FO0T QESTACLE - FEET
WEIGHT - -209% |-1¢%c] 0% | +10%] +20%C| +300c| +a0%C
POUMDE | KIAS FEET -a0F }+140p] 3207 | +500F | +620F | +860F|+104CF
7450 106 Sez Level 2390 | z77e] 3z90| 4izof secofie,zig)------
1000 2550 | 2580f 3530| 4630 2
20C0 27640 | 32z0) 3930 5260 )
3000 2940 | 2500 s3cc| 6190 13,540
400C 3170 | 3:36] 4940 7570i ------------------
5000 3440
5000 3750
700¢ 4120
800C 4570
900G 5130
10,000 5870
6800 is See Level 1770
1000 1880
2000 2000
2000 2150
40C4 2280
5000 2450
6000 2620
7000 2810
8000 3020
3000 3270
10,000 3850
6200 91 Sea Level 1380 a1 2200
160C 1460 ] zaes
2000 1540 0| 2sEC
3000 1630 274¢ 2
4000 1730 2210| 2530 2%60| 2610) 4780
5000 1860 2360| :720) zzio| 3080 5540
6000 1970 2520) 2920| 3500| 4as5c| 6650
7000 2100 z710| 316G}y 284c) 5050|8470
8000 2240 2910 3430| 4z50| s5860)1z,200
900C 2390 3150 3750| 4760| 7065 ) ------
1¢,000 2560 3410| 213c| &420| 9060 |------
5600 36 Sea Level 1070 | 118C{ 1300} 144G) 1610| 1820 2030
1000 1130 | i240| 1370} 1530¢ 17:0| 19400 2240
2008 1190 | 1310| 1450f 1e2G| 1820f =2070] 2330
3000 1260 | 1350 1540| 1720 193c| =2240| 24iC
4007 1330 § 14701 16361 182c) 2000l 23001 2P0
5000 1400 | 1550 1720| 1860 2z30| 2570f 3052
6000 1490 | 1850} 1860| 2090| =2380] 2760| 233¢
7000 1580 | 1770 1980| 22230| @2550| 2990| 3650
3000 1630 | 188c| 2110| 2380| 2740 3240 4050
$000 1800 | 2000 | 2250) 2550 2960) 35400 4540
10,000 1210 | 2140 z400| 2740| 3200) 3880} 5170

3 November 198C
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el o 421C
ENGINE INOPERATIVE SERVICE CEILING

CONDITIONS:
1. Engine Inoperative Climb Configuration. —

NOTE:

1. Engine inoperative service ceiling is the maximum
altitude where the airplane .has the capability of
climbing 50 feet per minute with one engine R
inoperative and feathered.

2. Increase indicated service ceiling 100 feet for

each 0.10 inches Hg. altimeter setting greater

than 22.92.

. Decrease indicated service ceiling 100 feet for
each 0.10 inches Hg. altimeter setting less than
29.92.

4. This chart provides performance information to

aid in route selection when operating under FAR
135.181 and 91.119 requirements.
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{;\oﬁl 42“ c 1 ﬁ SECTION 5

! PERFORMANCE
CRUISE PERFORMANCE
WITH RECOMMENDED LEAN MIXTURE

NOTE:
1. At Sea Level, increase speed by & 3. Operations at peek EGT ne
KTAS for each 1000 pounds below utilized with powcr setis
745C pounds. within the boxes if the a3+ =ne
2. At 5000 feet, increase speec by 4 is equipped with the cptior:
KTRS for each 1000 pounds belcw EGT system.

7450 pounds.

-5°¢C 1590 STD TENF) 359
(239F; {552F) (9597
aLTiTune [Res | wp (PERCENT [KTAS |TOTAL|PERCENT| KIAS [TCTAL
| BHP LE/HR] BHP LB/ HR

sea  |1900(32.5) 76.0 g6| 271 | 73.5 | 86| 257 L0 | 1E5 | zaz
LEVEL [1900(31.0] 74.3 70.0 | 183 | 246 7 | sz 23
1500(29.0} 68.8 66.8 | 177|228 & | 176 216
1900{27.0] 63.0 3 | 171|211 | 387 | 1701 200
1900125.0] 7.1 : 16¢ [ 194) I[50.5 | 1€3] 182
1800(32.5| 73.2 3 18z | 247 ||ez.e | 181} 228
1800|31.0] 69.9 : 176 | g3z |let.e | 177 219
180012¢8.0 [64.3 & | 172 215| ||56.¢ | 171 | 204
1800(27.0}158.8 4| 16| 199| |z 0 | 185 18€
180G|25.0](53.0 g | 1saf 181l ]isz.s | 1571 172
1500(23.04147.2 7 | is1l1es|)|ez.0 | 188 | 136
1700|52.5| 69.2 5 | 177 230 |ler.z | 177|217
1700|31.0] 85.5 ST 175 219 | |57.8 | 1731 2wy
1700|22.0]760.5 7.0 | 168|204 5 | 167 | 193
1700|27.0] |54.9 7 | 161 187| |jec.€ | 160|177
1700|25.0](49.6 .8 | 1saian .8 | 152 162
1700123.01{44.1 6 | 1ae| 155|220 | 143147
1600|32.5]63.4 7| il 22l |ser | 17| 201
1600|31.0]]60.0 6 | 168 |e203|||s3.1 | 186|192
1600129.01155.3 1 | 1e2|188|}|2c.¢ | 160 178
1600(27.0}|50.3 7.4 | 155 |173|||22.5 | 152 | 164
1600(25.01145.5 o | 12g|asgffleg.e | 148) 151

¢ (STD TEMP) 259C

{41°F) (77CF)
cooe  (1soulzz.s) 7e.0 | oieel 27y | 73.5 | 195257 124 | 242
FeeT  |190ol31.0f 7.3 | 121|260 | 70.0 | 131 | 246 190 | 231
1500|29.0] 6.8 | 185 241 | e4.8 | 1eE|22¢ 184 | 216
1000(27.0] 63.0 | 179| 223 | 59.3 | 178211 1771200
1900|25.0) 57.1 | 17z} 204 |[B3.5 [ 71|18+ i7G | 183
1g00}32.5] 73.2 | 190 256 | 69.0 | 190242 & | 189 228
180¢|31.0f 9.0 | 187|245 | €5.9 | 186,32 & | isg| 219
1600(29.0|T6%.2 | 18| 227] |[60.€ | 1&C z15‘ e | 175 | 264
1200'27.00156.8 | 172 | 210| |{s5.4 | 173 |199}||ze.0 | 172|188
1800(z5.0}153.0 | 167 191f [|#3.9 | 1&5 1?11 :6.9 | 184|172
teonl23.0lla7 e | ise| 173) ||ss.7 | 157 ) 165|}}s2.0 | 154 1%6
1700132.5] 69.2 \ 186 | 243 2| 18 F1.2 | 182|217
1760121.0] 65.5 | 182 | 230 7 57.9 | 180|207
1700!29.0|[60-5 215) .0 =3,5 | 1741193
i700{27.0|54.9 1978 1451.7 8.6 | 1651 177
1700125.6, [49.6 180 N 1.9 | 158 162
1700]23.00142.1 163 .6 35.0 | 146|147
1600132.5 | [63.4 224 7 56.1 | 178|201
1600121.0][60.0 213 6 | 175 z3.1 | 173|192
1600(29.00155.3 1991 {|52.1 | 169 58,9 | 167|178
1660(27.0 | [50. 163 | 183 f|a7.a | 162 44,5 | 159 164
1600 (25.01 | { 1551 167] |le2.g | 153 lzg.2 | 149|151

Figure 5-20 (Sheet 1 of 3)
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S e I 4210
CRUISE PERFORMANCE
WITH RECOMMENDED LEAN MIXTURE

NOTE:

1. At 10,059 Feet, increzse speec Ly 3. Operatipns et peek LGT riay be
5 RTAS for each 1000 pounds below utilized with power settings
7450 poungs. within the bozes 17 the airpiene

e Az ,007 Feet, increase speed by is equipped with the optionel
€ S for each 1000 pounds below EGT system,

74 DOUnCS.

-250¢ -59C (57D TEWF" 15%¢

(-139F) {2307} 1596F)
ALTITCDE|RPM | MP |PERCENT| nTAS [TOTAL|PERCENT|KTAS [TCTAL|PERCENT] KTAS [TOTAL
ERP LB/HR{ EHP EHFE | LB/ER
10,000 |19C0132.5) 78.0 2041 271 | 73.5 0 203 242
FEET |1906(31.0] 74.3 2001 260 | 70.0 ) 199] 231
190G |25.0| 68.8 194 241 | E4.& .8 19z] 21¢
1%00127.0f 63.0 187 223 | 59.3 ul 185] 20
1500125.0] 57.1 180| 204 |f53.8 0.5 177 183
1200(32.5] 73.2 195 256 | 69.0 1.8 198 228
1800(31.0] 69.9 1951 245 | €5.9 1.8 194 219
1600129.0][64.3 1891 227] | |eC.a «2 87| 204
1e00127.0]156.8 1821 210} ]|55.4 2.0 179 188
1800125.00153.0 173 191 | 42.9 .9 169 172
1600|22.0f |47.4 i65| 173 4.7 2.0 187 156
1700(32.5] 69.2 194| 245 | 65.2 .2 183 217
1700131.0] 65.5 1901 230 tlel.7 7.9 1881 z07
1760129.0] [6G.5 1841 2151 {57.0 45 182 193
17GG|27.0] [54.9 176 197|] |51.7 5. 6 173] 177
1700]25.0}(49.6 169 | 180 | |46.8 3.5 163| 162
1700{23.0f|44.1 158 163| | |41.6 B 145] 147
160G|32.5) |63.4 188 | 224|||59.7 L1 185| 201
1620121.0§ 60.C 183 213)]|5¢6.6 3.1 181 192
1600]29.0]{55.3 1771 19¢l ] |52.1 .9 1741 178
1600127.0]|50.3 170 183|}|47.4 5 164| 164
1600125.0] {45.5 161] 167|§[42.9 o2 1511 151

-359C -159C(STD T 50

(-30°F3 (429F)
15,000 |1¢600(32.5] 78.C 214 271 | 73.5 214 | 257 | 69.0 Z13] 242
FEET {19200|31.0| 74.3 21c| 260 | 70.0 210 246 | 65.7 208] 231
1900(29.0] 66.8 2063| 241 | 64.8 203|222 | 60.8 201} 216
1900(27.0] 63.0 196 | 223 | 59.3 1951 211 | 55.7 193] 200
1900(25.0) 57.1 187 |.204 |[53.8 186 | 184] | I50.8 163| 183
180C{32.5] 73.2 209| 256 | 69.0 208 | 242 ||64.8 207 228
1800(31.0] 69.6 205| 245 | 65.9 204 | 232 1161.8 203 213
1800{2¢%.0]|64.3 1581 227] | [60.6 197 | 215} 1{56.9 195| 204
1800|27.0{(58.8 190 | 216) ] |55.4 189 199{ | 152.0 186 | 188
1800(25.0]153.0 1811 191]]|45.9 1791 181) | 46.9 1741 172
1800|23.0]{47.4 171 1735] | |44.7 166 1 1651 122.0 153| 15&
1700|32.5} 69.z 204| 243 | 65.2 2031230 |i61.2 2024 217
1700{31.0) 65.5 188] 230 flel.7 198 | 2151 | |57.¢ 197} 2¢7
1700(29.0§ |60G.5 192 215]}|57.0 191 | 2641 | (53.5 1891 193
1700|27.0] |54.9 184 197} [51.7 183 | 1871} )48.6 178 177
1700|25.0] |49.6 175| 180| | [46.8 172 1 1719 F142.9 165| 162
160032.5]|65.4 196 | 224]1159.7 195 | 212] | [56.1 184] 201
1600|31.0|60.0 1921 213[}{56.6 191 [ 263 j53.1 188 192
1600]29.0} [55.3 185{ 199|] |52.1 183 | 1881 | [48.9 180| 178
1600{27.0}(50.3 1771 183\ ph47.4 174 1 173] | |44.5 167 | 164

Figure 5-20 (Sheet 2 of 3)
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o 421C

SECTION 5
PERFORMANCE

CRUISE PERFORMANCE
WITH RECOMMENDED LEAN MIXTURE

NOTE:
1. At 20,000 Feet, increasz speed by & KTAS
for each 1000 pounds below 7450 pounds.
2. Bt 25,000 Feet, increase speed by 6 KIAS
for each 1000 pounds below 7330 pounds.

3

Operations ez pest EGT

may be utiiizec witr power
settings within the Doies
if the airplane s ecuipped
with the optional ECT

system.
-45%7 -259C (STD TEMP) -50¢
(-48%F) (-129F) (26°F;
ALTITUDE|RPM | MP |PERCEMT|KTAS {TOTAL PERCENT|KTAS [TOTAL |PERCENT | KTAS |TOTAL
BHP LE/HR] BHP LB/HR| EHE LB/HR
20,000 {1900|32.5) 78.0 | 225| 271 | 73.5 | 224| 257 | €9.0 | z23| 242
FEET |1500|31.0) 74.3 | 220 760 | 70.0 | 220| 246 | 65.7 | 218| 231
1900|29.0) ce.8 | 213| 241 | e4.8 | 212| 228 | 60.& | 211} 216
19Goi27.0) 63.0 | 205| 225 | 59.3 | 204] 211 | 55.7 201 | 200
1900}25.0f 57.1 | 196 204 |[55.E | 1941 194] }[50.3 162 | 163
1800]32.5] 73.2 | 219| 256 | 69.0 | 219| 242 |{g4.& 217 | 228
1800{31.0) e9.9 | 214| 245 | 65.9 | 214 232 ||61.8 | 212 218
1800{29.0)[64.5 | 207| z27|1[60.6 [ 206 215| ||56.2 263 | 204
1800{27.0}l58.8 | 199| zi0(}|s5.4 | 197 199] ||52.0 197 | 188
1800(25.0})53.6 | 188| 131|||48.9 | 185| 181} ||46.8 175 | 172
1700|32.5) 66.2 | 21£] 243 | 65.2 | 213 230 }[61.2 zilf 217
1700{31.0] 65.5 | 208 208 | 219 |[57.3 205 | 207
1700{29.0][60.5 | 201 200 | 204| fl53.5 196 193
1700|27.08|54.9 | 192 189 | 187| | |48.6 182 | 177
1700|25.0}{49.6 | 181 175 171} || --- JRENE s
1600{31.0}|6C.0 | 200 199 | 203 ||53.1 195 | 192
1600|29.0]|55.3 | 193 190 | 18| |{43.9 1821 178
~538¢ -34°C (STD TEMP) -140¢
(-669F) (-300F) (69F]
25,000 |1900(32.5] 78.0 | 236 271 | 73.5 | 236|257 | 69.C | 234 | 242
FEET (1900/31.0] 74.3 | 231| 260 | 70.0 | 231| 246 | 65.7 229| 231
1900{29.0} 68.8 | 223| 241 | 64.8 | 223|228 | 60.E | 218 216
1900{27.0] €3.0 | 215{ 223 | 59.3 | 212|211 | 55.7 207 | 200
19c0(25.0} 57.1 | 204| 204 |[53.8 | 200 194] |[5C-5 185 | 183
1800|29.0][64.3 | 217] 227||le0.6 | 2151 215|1|56.¢2 z10| 204
1800|27.0}[5e.8 | 207 210|||s5.4 | 204199 ||52.0 195 188
1700{27.0454.9 | 199 197{||51.7 | 194|187 {[ --- s w=e

Figure 5-20 (Sheet 3 of 3)
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SECTION S

4210
DITIONS : RANGE PROFILE

. Tekeoff Weight - 7450 Pounds.
Cruise Climb to Desired Altitude.
Recomnended Lean Fuel Flow.

. Zero Wind.

=

coYy

I G Py = o

£ o NOTE -
3. Standard Dey. 1. Range computations include fuel
required for start, taxi, takecff,
climk, cruise, descent and 45
minutes reserve fuel at the parti-
cular cruise power.
2. The distances shown are the sum of
the distances to climb, cruise and
descend.
[ SR | R I i i it
: * ] 1 15597 ¢ : I 210 11 185
i HE 238 RS S TS S e s v
25 T S F 7= —+—T—
T t T i T i i ;
i | | ‘r T
T i :
= 216 KTAS -
& ] jEmems s
o 20 22T KRS wgf
=] - (S W Y i
, T 206 KTAS -
- Pl I % [T N
= —+1 216 KIAS 3L
E RS
5 15 1
= 1 v
(%)
= T
= !
5] T O P R H
2 e
= " 196 KTAS ==/
o [ty :;‘ i —
e
- 205 KTAS <A
T | IS T
157 KTAS—
196 KRS T p~
T 3 ] X T
5 = T
179 =h
_I—-.KTI-‘.S?\J’ i ;
H187 P -
IKTAS T — B8
| A RN i
sL I A ¥, S A
800 900 1000 1100 1200 1300
APPROXIMATE RANGE - NAUTICAL MILES (1404 POUNDS USABLE FUEL)
L 1 L 1 L L ]
T T N | T T T H T ] T
700 750 800 850 900 950 100G 1050 1100 1150
APPROXIMATE RANGE - NAUTLCAL MILES (1236 POUNDS LSABLE FUEL)
— 1 1 1 1 !
T T T T T T
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APPROXIMATE RANGE - NAUTICAL MILES (1572 POUNGS USABLE FUEL)

Figure 5-21 51847019
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i 421 c SECTION 5
MODEL

PERFORMANCE
CONDITIONS : ENDURANCE PROFILE
Takectf Weight - 7450 Peunds.
Cruise Clumb to Dezived Rltitucs.
kRecommended Lean Fuel Flow.
Standard Uay. NOTE:
s

SNt

Endurance computaticns include
fuel required for start, taxi,
takeoff, climb, cruise, descent
and 45 minutes reserve fuel at
the particuler cruise power.

2. The engurznce shown is the sum
of the times to climb, cruise
and descend.
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TIME, FUEL AND DISTANCE TO DESCEND

CONDITIONS:

es Hg.

Pounds Per Hour Per
Engine).

3. Landing Gear - UP,

(Approximately 83.0
4. Wing Flaps - UP.

Manifold Pressure (45% Power).
2. Fuel Flow - RECOMMENDED LEAN

1. Power - 1800 RPM and 23 Inch
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5. Airspeed - 180 KIAS.
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Figure 5-24
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NORMAL LANDING DISTANCE

COMDITIONS: NOTE :

1. Throttles - 1DLE at 50 1. If necessary to land with wing flaps UP, the
feet above approach speed should be increased above the
ground level. normal approach speed by 12 knots. Expect

2. Lending Gear - DOWN. totz] landing distance to increase by 35:.

3. Wing Flaps - 459, 2. Decrease total distances by 33 for each 4 knots

4. Touchdown - FULL STALL. headwind. For operetions with tailwinds up to 10

5. Level, Hard Surface Runway. knots, increase total distances by &% for each 3

&. Maximur: Effective Braking. knots wind.

-20%C (-49%) -100C {140F) GeC (32CF) 100C (=007 )
TOTAL TOTAL TOTAL TOTAL
SPEED A7 DISTANCE DISTANCE DISTANCE DISTARCE

$0-FOCT |PRESSURE fGROUND|TO CLEAR|GROUND{TO CLEAR|GFOUND|TC CLEAR GROUKD|TO CLEAR
WE1GHT-|OBSTACLE |ALTITUDE JROLL -|50-FOOT |ROLL -|50-FOOT |ROLL - 50-FOOT fROLL -|50-FOOT
POUNDS KIAS |- FEET FEET |OBSTACLEIFEET |OBSTACLE|FEET |OBSTACLE|FEET OBSTACLE

7200 100 Sea Levell 640 2210 660 2240 6580 2260 710 2290
1000 660 2230 650 2260 710 2250 740 2310

2000 690 2260 710 22580 740 2310 170 2340
3000 710 2280 740 2310 770 2340 790 2370
4000 740 2310 770 2340 800 2370 820 2400
5000 770 2340 200 2370 B30 2400 860 2430
6000 790 2370 830 2400 860 2430 650 2460
7000 820 2400 860 2430 820 2460 920 2480
€000 260 2430 850 2460 920 2500 960 2530
3000 830 2460 920 2500 960 2530 930 2570
10,000 920 2500 960 2530 1000 2570 1030 2610

6600 86 Sea Levell 530 2100 550 2120 570 2140 590 2160
1000 550 2120 570 2140 550 2160 610 2180
2000 570 2140 550 2160 61C 2180 630 2210
3000 590 2160 610 2180 630 2210 660 2230
4000 £10 2180 630 2210 660 2230 680 2250
5000 630 2210 650 2230 680 2260 710 2280
6000 660 2230 680 2260 710 2280 730 2310
7000 €80 2250 710 2280 740 2310 760 2340
8000 710 2280 740 2310 760 2340 780 2360
9000 740 2310 760 2340 790 2370 820 2400

10,000 760 2340 790 2370 820 2400 B850 2430

6000 91 Sez Level] 430 2000 430 2020 460 2040 480 2050
1000 440 2020 460 2030 480 2050 500 2070

2000 460 2030 430 2050 500 2070 510 2090
3000 480 2050 500 2070 510 2080 530 2110
4000 500 2070 510 2080 530 2110 550 2130
5000 510 2090 530 2110 550 2130 570 2150
6000 530 2110 550 2130 580 2150 600 2170
7000 550 2130 580 2150 600 2170 620 2190
8000 580 2150 600 2170 620 2190 640 2220
9000 600 2170 620 2180 640 2220 670 2240
10,000 620 2190 650 2220 670 22490 620 2270

5400 86 Sea Levell 340 1810 350 1930 370 1940 380 1650
1000 350 1930 370 1940 380 1350 390 1970
2000 370 1940 380 1950 350 1570 410 1980
3000 380 1950 380 1870 410 1580 420 2063
4000 380 1870 410 1980 420 2000 440 201¢
5000 410 1980 420 2000 440 2010 466 2030
6000 420 2000 440 2010 460 2030 470 2050
7000 440 2010 460 2030 470 2050 480 2060
8000 4860 2030 480 2050 4380 2070 510 2080
5000 470 2050 490 2070 510 2090 530 2100

10,000 490 2070 510 2090 530 2110 £50 2120

Figure 5-25 (Sheet 1 of 2)
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PERFORMANCE
NORMAL LANDING DISTANCE
CORDITIONS: NOTE:
1. Throttles - IDLE at 50 1. 1T necessary to land with wing flaps UP, the
feet above approach speed should be increased above the

ground level. normal approach speed by 12 knots. Expect
. Lending Gear - DOWN. total landing distance to increase by 35%.
. Wing Flaps - 45°. Decrease total distances by 3% for each 4 knots

r~

[ s BN -NUOTH V)

. Touchdown - FULL STALL. headwind. For operations with tailwinds up to 10
. Level, Hard Surface Runway. knots, increase total distances by 8% for each 3
. HMaximum Effective Braking. knots wind.

20 (68YF) 30% (869 | 409C (1049F)

TOTAL TOTAL TOTAL
SPEED AT GISTANGE DISTARCE DISTANCE
50-FOOT |PRESSURE |GROUND|[TO CLEAR|GRGUND|TO CLEAR|GROUND|TC CLEAR
WE15HT- | OBSTACLE |ALTITUDE [ROLL -|50-FOCT |ROLL -{50-FOOT JROLL -|50-FOOT
POUKDS KIAS |- FEET FEET |D8STACLE(FEET |OBSTACLE|FEET [OBSTACLE

7200 100 Sea Levell 740 2210 760 2340 790 2360
1000 760 2340 790 2360 820 2350
2000 730 2370 £20 2390 850 2420
3000 820 2400 £50 2420 880 2450
4000 250 2430 &80 2450 910 2480
5000 890 2460 520 24650 950 2520
6000 gz0 2490 950 2520 980 2550
7000 950 2530 850 2550 1020 2590
8000 990 2560 1020 2600 106G 2630
9000 1030 2600 1080 2640 1100 2670

10,000 1070 2640 1110 2680 1140 2720

6600 86 Sea Levell 610 2180 630 2200 650 2220
1000 €30 2210 650 2230 680 2250
2000 650 2230 680 2250 700 2270
3000 6E0 2250 700 2280 730 2300
4000 710 2280 730 2300 750 2330
5000 730 2300 760 2330 780 2350
6000 760 2330 790 2360 810 2380
7000 790 2380 820 2390 840 2420
8000 £20 2380 250 7420 870 2450
2000 €50 2420 BBO 2450 910 2480

10,000 880 2460 210 2490 840 2520

6000 51 Sea Levell 500 2070 510 2090 530 2100
1000 510 2090 530 2100 550 2120
2000 530 2110 550 2120 570 2140
3000 550 2130 570 2140 580 2160
4000 570 2150 £90 2170 610 2180
5000 590 2170 610 £190 630 2210
6000 62 2190 640 2210 660 2230
7000 640 2210 660 2240 680 2260
8000 670 2240 690 2260 710 2280
$000 690 2260 710 2290 740 2310

10,000 720 2290 740 2320 770 2340

5400 86 Sea Level|l 390 1970 410 1980 420 1990
1000 410 1980 420 2000 440 2010
2000 420 2000 440 2010 450 2020
3000 440 2010 450 2030 470 2040
4000 460 2030 470 2040 490 2060
5000 470 2050 4380 2060 500 2080
6000 4380 2060 510 2080 520 2100
7000 510 2080 530 2100 540 2120
BODO 530 2100 550 2120 560 2140
5000 550 2120 570 2140 590 2160

10.000 570 2140 590 2160 610 2180

Figure 5-25 (Sheet 2 of 2)
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SECTION 6
WEIGHT & BALANCE/EQUIPMENT LIST
TABLE OF CONTENTS

Page Page
INTRODUCTION . . . . . . . . 6-1 WEIGHT AMD BALANC
ATRPLAME WEIGHING RECORD . . . .. . .. . . 6-8
PROCEDURES . . . . . . . . 6-1 EQUIPMENT LIST . . . . . . . 6-10
WEIGHT AND BALANCE WEIGHT ARD BALANCE
DETERMINATION FOR FLIGHT . 6-4 FORM . . . . . . . . 6-29/6-30

INTRODUCTION

Section 6 of this handbook provides procedures for establishing the
airplane's basic empty weight and moment and procedures for determining the
weight and balance for flight. This section also describes all items on
the Weight and Balance Data sheet which was provided with the airplane
(located in the back of this handbook in a plastic envelope) as delivered
From Cessna Aircraft Company. An equipment list, provided at the end of
this section, provides arms and weights of all equipment available for
jnstallation on the airplane.

AIRPLANE WEIGHING PROCEDURES

To Establish Basic Empty Weight
The airplane must be weighed in the following configuration.

1. Wing flaps shall be fully retracted and a1l other control surfaces
shall be in neutral.

2. Service engine oil and landing gear hydraulic fluid reservoir as

required to obtain a normal full dindication.

Check landing gear down and parking brake released,

Remove all equipment and items not to be included in basic empty

weight.

Adjust all seats to the normal operating position.

Close all baggage doors, main cabin door and emergency exit window

Clean the airplane inside and out.

Remove all snow, ice or water which may be on the airplanme.

Weigh the airplane in a closed hangar to avoid errors caused by ai

currents.

10. Defuel the airplane in accordance with the following steps.

|WARNING-I

Conduct all defueling operations at a safe distance
from other airplanes and buildings. Fire fighting
equipment must be readily available. Attach two
ground wires from different points on the airplane
to separate approved grounding stakes. The use of
two ground wires will prevent ungrounding of the
airplane due to accidental disconnecting of either
wire.

B

wom~o,

3 November 1980 6
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12.

13.

an oo

= D

Turn off all electrical power.

Turn fuel selectors OFF.

Remove engine cowling.

Disconnect inlet fuel supply hose at the inlet side of the

engine-driven fuel pump.

Connect defueling hose to inlet fuel supply hose.

Turn fuel selectors ON and defuel wing until all possible fuel

is removed.

Orain the remaining fuel through the drain vaives into an

appropriate container.

(1) The main tanks are drained by opening the drain valve on
,the bottom of each tank sump. The main tank fuel lines
are drained by removing & fuel sump drain valve located at
the wing gap fairings, inboard of the respective engine
nacelie. The right and left fuel filters are drained aft
of the main spar inboard of each main fuel tank.

(2) The wing Tocker fuel tanks are drzined by opening a drain
vélve located on the Tower surface of the nacelle aft of
each wing locker tank.

(3) Each drain should remain open until the defueling rate
slows to approximately 1 drop per second.

(4) Drain fuel selector valves and fuel crossfeed lines.

The fuel remaining on-board after defueling is residual fuel

and is included in the basic empty weight.

Drainable unusable fuel must be added after the weighing to

obtain basic empty weight. Figure 6-1 includes the weight and

arms necessary to add the dreinable unusable fuel.

airplane must be level when weighed.

For longitudinal leveling, two bolts are located on the right

side of the fuselage at stations 214 and 238. Unscrew these

two belts approximately 1/4 inch so a spirit Tevel can be

- placed on them.

For lateral leveling, use a spirit level on the underside of
the fuselage at station 154.0.

When weighing on the wheels or jack points with mechanical scales,
insure the scales are in calibration and used per the applicable
manufacturer's recommendations. When weighing on the wheels,

deflate or inflate the gear struts and/or tires until the airplane
is level.

@ Keep the airplane level while jacking to prevent the

® Jack pads, provided with the airpiane, must be

{CAUTION]

airpiane from slipping off the jacks and damaging
the airplane.

installed in each jack point prior to jacking the
airplane.

When weighing on the jack points with electronic weighing scales,
attach the electronic weighing cells to the proper mounting adap-
ters to prevent slipping.

a.

Prepare the electronic weighing kit for use by following the
manufacturer's instructions provided with the weighing kit.
Adjust all jacks simultaneously until the cells are in contact
with the jack points. Continue jacking, keeping the airplane
level, until the airplane is supported at the jack points only.

3 November 1980



Coilfa 4:!“ C SECTION 6
MODEL WEIGHT & BALANCE
100~
> ST
’—-u— 391 e . alty:
! enn
i s1e1iCH
150 REEER Y
oS =
z 2T
L Me '
= < =
b
B
— A
LEVELING FRO VISI £
! L—NOSE JACK POINT X = o
o STAHION 9732 LONGIIUDINAL - RIGHT SIDE OF
. ® i FUSELAGE AT STATION 214 & 238
. ) LATERAL — BOTTOM OF FUSELAGE
€ AT STATICN 15a
B it
-0 f 1 | ] ! i
so a 59 i =< i kR ase aco 450
REFEREMNCL LAGE 520
DaTuM
AIRPLANE AS WEIGHED TABLE
: POSITION T scaur rreoing | scae orie TEEE N wWEiGeT
i LEFT WiING | ! i
T 1 IT 1S THE RESPONSIBILITY OF THE QOPERATOR
RIGH! WING | ) TO INSURE THAT THE AtEPLANE 1S LOADED
PROPERLY
nosE i
i T T wgen .
[ EE=— F=a
SO T . VATl R TEE SmmLARd 18 LLvE.
| ! \ L
! \ - e e i A — cRosE Ut
| f 4 e | o St wen
f ! . IHCHES
- o aFT GF S
' Datum 4 BLE -

| OR WHEELS

BASIC EMPTY WEIGHT AND CENTER OF GRAVITY TABLE
i ‘o MOMENT
E 1Em | WEGHT - eCunBe G ARM - INCHES WNCH P OUNDE D)
| A sieeLaNE [CAUCULATED OR &3 WEIGHED:
T
L ;
|
DEAINABLE UNUSABLF LERY AND RIGHT WING : 41.0 i 165.2 ] 67.7
FUEL 4T & POUNDS - |
PER GALLOK LEFT WING LOCKER H 2.0 176.0 3.5
RIGHT WING LOCKIR 20 176.0 am
| i
i
SASIC EMPTY WEIGHT !
'

3 November 1980

e

gure 6-1



SECTION & (ondiis 421 C
WEIGHT & BALANCE MODLL
14, Determine scale reading, scale drift and tare from all three
scales.
15. Lower the airplane and clear the weighing cells as soon as trhe
readings are obtained.
16. Computations (see Figure 6-1).

a. Enter the scale reading, scale drift and tare from all three
scales in the columns in the Airplane As Weighed Table. Com-
pute and enter values for the Net Weight and Airplane Tctal As
Weighed columns.

b. Determine the CG arm of the airplene using the formula pre-
sented in Figure 6-1, if the jack points are used for weighing.

If the airplane is weighed on the wheels, use the following
formulia.

CG Arm of 125.11 Wn
Airplane As = 171.77 - ———W:~“Jl = Inches Aft of Datum
Weighed [

where Wy = net weight on nosewheel and Wy = total net weight on
all three wheels

¢. Enter the total Net Weight and CG Arm in the Basic Empty
Weight and Center of Gravity Table columns. Multiply the
Weight (Lbs) entry times the C& Arm (In) entry to determine
Moment (In-Lbs/100) entry. Delete printed weight, arm and
moments listed for fuel tank configuraticns not instalied in
the airplane. Total each of the three columns to determine
basic empty weight, CG arm and moment.

NOTE

An attempt should be made to verify the results of
each weighing, when data for comparison is
available.

d. Enter Basic Empty Weight, CG arm and moment in the Weight and
Balance Record, see Figure 6-4.

WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

The following is a sample weight and balance determination. For an
actual determination for your airplane, refer to the equivalent illustra-
tions on the Weight and Balance Data sheet provided in your airplane,

To compute the weight and balance for your airplane, use Figures 6-2
through 6-4 as follows:

Take the Basic Empty Weight and Moment/100 from the latest entry shown
on the Weight and Balance Data sheet or in Figure 6-4 and enter them in
item 1 (Basic Empty Weight) of Figure 6-3. For this sample, assume a
weight of 4729 pounds and moment/100 of 7310.

NOTE

A blank Weight and Balance Form is provided, for the
operator‘s convenience, at the end of this section.

6-4 3 November 1980
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Determine arm, weight and Moment/100 of the crew, passengers, baggage or
cargo and cabinet contents from Figure 6-2 and enter them under Paylcad
Computations in Figure 6-3. The crew and passenger loading table is appli-
cable only when the CG of the occupant is at the location specified.

If the seats are in any other position than stated in Figure 6-2, the
moment must be computed by multiplying occupant weight times the arm in
inches. A point 9 inches forward of the intersection of the seat bottom
and seat back with seat cushions compressed can be assumed to be the cccu-
pant CG. For a reference in determining the arm, the forward fzce of the
cabin doorway structure is fuselage stationm 212.87.

See Figure 6-3. Total the Payload Computetions items and enter the
resulting Weight and Moment/100 in item 2.

See Figure 6-3. Total items 1 (Basic Empty Weight) and 2 (Payload) to
determine appropriate entries for item 3 (Zero Fuel Weight).

See Figure 6-3. Item 4 (Fuel Loading), is determined from the appli-
cable columns of Figure 6-2.

Total items 3 and 4 to determine ftem 3 (Ramp Weight).

See Figure 6-3. Subtract item 6 (Less Fuel For Taxiing) from item 5
(Ramp Weight) to determine item 7 (Takeoff Weight). Enter item 7 in Figure
6-2 to determine if the Toading is within allowable limits. If the point

falls outside of the envelope, it will be necessary to redistribute the
load.

Refer to Section 5 for estimated fuel used during the flight. After
determining the fuel used, obtain the appropriate weights and Moment/1iQL

from rigure 6-2. Enter the total of these weights and Moment/100 in item &
(Less Fuel To Destination).

Item 9 (Landing Weight) is determined by subtracting item 8 from item 7.
Enter item 9 in Figure 6-2 to determire if the loading is within allowable
limits. If the point falls within the envelope, the loading is approved.
If the point falls outside the envelope, it will be necessary to redis-
tribute the load.

WEIGHT AND BALANCE RECORD

The Weight and Balance Record, see Figure 6-4, provides a record to
reflect the continuous history of changes in airplane structure and/or
equipment which will affect the weight and balance of the airplane.

The Basic Empty Weight of your airplane is entered at the appropriate
location on the Weight and Balance Data sheet as delivered from the fac-
tory. Changes te the structure or equipment should be entered on the
Height and Balance Record when any modificetions are made to¢ the airplane.
It is the responsibility of the airplane cwner to assure this record is up
to date, &s all Toadings will be based on the latest entry.

3 November 1980
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WEIGHT AND MOMENT TABLES
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Figure 6-2 (Sheet 1 of 2)
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WEIGHT AND MOMENT TABLES
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SAMPLE WEIGHT AND BALANCE FORM

R
PAYLOAD COMPUTATIONS E 1TEM WETGHT | MOMENT/
F 100
ITEM 1.1 BARSIC EMPTY 4729 7310
QLCUPANTS | AR | WETGHT | MOHENT/ WEIGKHT
Ok CARGU 100
.| PAYLOAD 1135 1825
SEAT 1 137 180 247
3.| ZERQG FUEL WEIZHT 5864 9135
SEAT 2 137 180 247 {sub-total) (Do
not exceed maximum
SEAT 3 175 170 298 zero fuel weiznt
of 6733 pounds)
SEAT 4 | 175 170 298
4.1 FUEL LOADING
SEAT 5 |28 | 145 316
SEAT 6 218 145 316 (WING) 1236 1991
SthRT Z (WIKG LOCKERS)
SEAT 8 5.1 BAMP WEIGHT 7150 11,209
(sub-total) (Do
TOILET not exceed maximum
ramp weight of
BAGGAGE 7500 pounds)
WING 6.] LESS FUEL FOR 50 83
LOCKERS TAXIING
RVIORICS 7.| TAKEOFF WEIGHT 7100 11,126
(Do not exceed
HOSE 71 145 103 maximum takeoft
wejght of 7450
BAY A pounds)
ERY B 8.| LESS FUEL TO
DESTINATION
CRBINET
CURTENTS (WING) 705 1142
PATLOAD - 1135 1825
{WING LOCKEZRS)
9.| LANDING WEIGHT 6395 99384
(Do not exceed
maximum landing
veight of 72730C
pounds)

Totals must be within approved weight and C.G. limits. It is the responsi-
bility of the operator to insure that the airplare is loaded preoperiy. The
Gasic Empty weight C.G. is noted on the Airplane Weighing Form. I7 the
airplane has been altered, refer to the weight and Salance Record for this
information.

Figure 6-3

6-5 3 November 1280
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WEIGHT AND BALANCE RECORD

(CONTINUQUS HISTORY OF CHANGES IN STRUCTURE OR EQUIPMENT
AFFECTING WEIGHT AND BALANCE)

DESCRIPTION OF WEIGHT CHANGE BASIC

APTILLL OR EMETY

DAETE 17EM MODIFTCATION BUDLL '+, REMCVID (-1} HETGRHT
— Wi, RBEM MIMENMT WT. ARM MOMENT W W MOMERT
=g (LB) | {th;| 700 ey | o] on (Ley| /100

Figure 6-4
EQUIPMENT LIST

The following pages of this handbook contain a comprehensive listing o
all equipment available from the factory for the airplane. This equipmen
1ist is divided into two sections, the first of which (Section A) lists a'
equipment reguired to be installed. The second section (Section B) lists
the remaining standard equipment and all available optional equipment.

NOTE

If additional egquipment is to be installed, it must
be done in accordance with the reference drawing,
accessory or service kit instructions, or a sepa-
rate FAA approval.

A "Mark If Installed" column has been provided after each item in the
equipment 1ist. If desired, the cperator may check each appropriate iten
which is installed in his particuiar airplane. Columns showing weight ir
pounds and arm in inches provide the weight and center of gravity locatic
for the eguipment.

A customized equipment 1ist, detailing only the equipment installed i
your airpiane as delivered from the factory, ig provided with your airpli
papers. This 1ist is presented in the same order and format as the r—p
hensive 1isting.

3 November 1980 6
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e 421 c SECTION ¢
MODEL WEIGHT & BALANCI

WEIGHT AND BALANCE FORM

R
PAYLOAD COMPUTATIONS E ITEM WEIGHT | MOMENT/
F 100
1TEM 1. | BASIC EMPTY
OCCUPANTS | ARM | WEIGHT | MOMENT/ WEIGHT .
OR CARGOD 100
2.| PAYLOAD
SEAT 1
3.| ZERO FUEL WEIGHT
SEAT ___ (sub-total) (Do
not exceed maximum
SEAT __ zero fuel weight
of 6733 pounds)
SEAT __
4.] FUEL LOADING
SEAT __
SEAT {WING)
SEAT (WING LOCKERS)
SEAT _ - 5.1 RAMP WEIGHT
(sub-total) (Do
TOILET not exceed maximum
ramp weight of
BAGGAGE 7500 pounds)
WING 6.| LESS FUEL FOR
LOCKERS TAXIING
AVIONICS 7.| TAKEOFF WEIGHT
(Do not exceed
NOSE maximum takeoff
weight of 7450
BAY A pounds)
BAY B 8.1 LESS FUEL TO
DESTINATION
CABINET
CONTENTS (WING)
PAYLOAD
(WING LOCKERS)
9. LANDING WEIGHT
(Do not exceed
maximum landing
weight of 7200
pounds)

Totals must be within approved weight and C.G. Jimits. 1t is the respo
bility of the operator to insure that the airplane is loaded properiy.
Basic Empty Weight C.G. is noted on the Airplane Weighing Form. If the
airplane has been altered, refer to the Weight and Balance Record for 1
information.
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INTRODUCTION

Section 7 of this handbook provides a description and operation of the
airplane and its systems.

NOTE

Operational procedures for optional systems and
equipment are presented in Section 9.

AIRFRAME

The 421 Golden Eagle is a 6- to 8-place, all-metal, Tow-wing, pressur-
jzed airplane. The fuselage and empennage are of semimonocogue construc-
tion. The cabin area is sealed and structurally reinforced for pressuri-
zatjon. The wing, horizontal and vertical tail surfaces are of conven-
tional aluminum construction. The wing uses 2 main spars which attach t
the carry-thru spars. The retractable landing gear is a tricycle design
using air-over-oil shock struts.

The 421 Golden Eagie I1 and 421 Golden Eagle 1II are identical to the

421 Golden Eagle except a selection of popular optional equipment has be
included as standard equipment.

INSTRUMENT PANEL

The instrument panel, see Figure 7-1, contains the instruments and
controls necessary for safe flight. The instrument panel presented is
typical, as it contains all standard items and a good selection of popu’
optional equipment. The function and operation of the instrument panel
features not described here have been explained in this section or Sect
9 under the applicable system. ’

3 November 1980
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INSTRUMENT PANEL

2 3 4 5 6 7 8 9 10 11 12

32 31 30 29 28
35 34 33 27
26

25
24
23

1. ANNUNCIATOR PANEL 17. FLAP POSITION SWITCH

2. FLIGHT INSTRUMENT GROUP 18. LIGHT DIMMING CONTROLS

3 FLIGHT DIRECTOR HSI (OPTIONAL) 12. QUADRANT FRICTION LOCK

4, FLIGHT DIRECTOR FDI (OPTIONAL) 20. MIXTURE CONTROLS

5 MARKER BEACON LIGHTS 21. AUTOPILOT CONTROL HEAD
(OPTIONAL) (OPTIONAL)

6. MARKER BEACON TEST SWITCH 22 RUDDER TRIM CONTROL
(OPTIONAL) 23. PROPELLER CONTROLS

7. AVIONICS CONTROL PANEL 24, AILERON TRIM CONTROL

8 FLIGHT DIRECTOR MODE 25. ELEVATOR TRIM CONTROL
SELECTOR (OPTIONAL) 26. THROTTLE CONTROLS

9. ENGINE INSTRUMENT GROUP 27. EMERGENCY LANDING GEAR

10. PROPELLER SYNCHROPHASER’ EXTENSION T-HANDLE
SWITCH

28. LANDING GEAR POSITION
INDICATOR LIGHTS
29. LANDING GEAR SWITCH

11. FUEL FLOW GAGE
12, ECONOMY MIXTURE INDICATOR

(OPTIONAL) 30. ALTERNATE AIR CONTROLS
13. FUEL QUANTITY GAGE 31 OXYGEN CONTROL

14. RIGHT FLIGHT INSTRUMENT GROUP 32 PRESSURIZATION AIR
(OPTIONAL) CONTROLS

15. PRESSURIZATION AIR 33, PARKING BRAKE CONTROL

TEMPERATURE CONTROLS 34, OXYGEN CYLINDER PRESSURE
16. HEATER AND CABIN AIR CONTROL GAGE &

PANEL 35. CABIN PRESSURIZATION
INDICATORS

Figure 7-1

7-4 3 November 1980
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OVERHEAD CONSOLE

The overhead console, see Figure 7-2, includes the avionics speaker am
instrument panel floodlight and aisle courtesy lights with dimming contro
and pilot and copilot overhead directional air vents.

OVERHEAD CONSOLE

OVERHEAD DIRECTIONAL OVERHEAD DIRECTIONAL
AIR VENTS MAP LIGHTS RHEOSTAT

INSTRUMENT PANEL
FLOOD LIGHT

FLOOD LIGHT
DIMMING CONTRO
OVERHEAD DIRECTIONAL

MAP LIGHTS

AVIONICS SPEAKER

Figure 7-2
ANNUNCIATOR PANEL

The annunciator panel, see Figure 7-3, is located on the left side
the pilot's instrument panel. The panel annunciates items of interest
the pilot in the applicable color of red, amber, green or white. No di
ming capability of the annunciator 1lights is provided.

When a hazardous condition exists, requiring immediate correcti
action, a red warning light will illuminate. When an impending possit
dangerous condition exists, requiring attention but not necessari
immediate action, an amber Tight will illuminate. A green or white Tic
will illuminate to indicate a safe or normal configuration, condition
performance, operation of essential eguipment or to attract attention ¢
impart information for routine action purposes.

A press-to-test button is provided to the left of the .annunciator pani
When the button 1is pressed, all annunciator panel Tlights, landing a
position and unlocked lights, propeller synchrophaser light and mar|
beacon lights will be tested and should illuminate. If the throttles i
retarded or flaps are extended more than 15 degrees, the gear warning hi
will sound when the button is pressed.

3 November 1980
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ANNUNCIATOR PANEL

iﬁ%ﬁz‘J:!1 [:
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[ CABIN ALj rHYD PRESil

@) [i HYD FLOWJ [E-HYD FLOWd

PRESS

TO TEST

—

[ L FUEL LOW‘ [R FUEL LOW]

S .

@|[ L TRans | [ = trans |

o |[ seare | [EACKCOURSE!
NOTE
THE NUMBERED ANNUNCIATOR PANEL @ | [» cono wvo ] | [neaTer ovnr|

LIGHTS CORRESPOND TO THE FOLLOWING

NUMBERED DESCRIPTIVE TEXT ITEMS.

(@

~

| WlNDSHIELﬂ rSURF DELCEI

(10) (:T& BTESTI l WTERCOMMAJ

1) [EBURTESV EZJ [ SPARE AAJ

Figure 7-3

NOTE

optional equipment is installed.

A spare light lens is installed in each blank lo-
cation of the annunciator panel when the optional
system is not installed. These lenses can be re-
placed with the appropriate lens when additional

a2

a3)

a4)

s)

(18)

a7

a8y’

a2

(20)

21

(22)

The following numbered items, see Figure 7-3, describe the applicable
system condition when the annunciator 1light is illuminated.

1. The red low voltage light advises that the airplane bus voltage is

1ess than 25 volts.

2. The amber left alternater out light advises that the left alter-

nator is not generating.
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The amber cabin altitude 1ight advises that cabin altitude is above
10,000 feet.

The amber left hydraulic flow 1light advises that insufficient fiow
exists at 1000 propeller RPM or above and that the cause may be a
result of pump, lines, filter or bypass vaive failure.

The amber left main tank fuel low light advises that approximately
60 pounds of fuel remains in the left main tank.

The amber left wing locker fuel transferred light indicates trans-
fer of the optional left wing locker fuel to the lTeft main tank is
complete.

The white spare light is reserved for optional equipment.

The green air conditioning hydraulic pressure light advises that
the optional air conditioning compressor is in operation.

The green electric windshield heater light advises that the heating
elements in the optional electric windshield are operating.

The green turn-and-bank test light will only illuminate when the
press-to-test button is pushed and power is being provided to the
turn-and-bank electrical circuit.

The white courtesy light advises that the overhead flight decl
flood light and main cabin door entry lights are illuminated
The red door warning light advises that the main cabin door is no
secured for flight.

The amber right alternator out light advises that the right altier
nator is not generating.

The amber hydraulic pressure light advises that hydraulic pressur
is being applied to the landing gear retraction and extensio
system.

The amber right hydraulic flow 1ight advises that insufficient flo
exists at 1000 propeller RPM or above and that the cause may be
result of pump, lines, filter or bypass valve failure.

The amber right main tank fuel Tow light advises that approximatel
60 pounds of fuel remains in the right main tank.

The amber right wing locker fuel transferred light indicates trans
fer of the optional right wing locker fuel to the right main tan
is complete.

The amber back course light advises that the optional navigatic
equipment is programmed for a back course approach.

The amber heater overheat light advises that the heater has reache
an abnormal temperature and has been automatically deenergizec
Once this light illuminates, the heater cannot be operated unt
resetting of the safety device has been completed.

The green surface deice light advises that the optional tail dei
boots have reached full inflation pressure.

The white intercom light advises that the optional flight deck
passenger compartment microphone switch is pressed and commun
cation is possible.

The white spare light is reserved for optional equipment.

HT CONTROLS SYSTEM

The flight controls consist of the ailerons, elevators and rudder

their

respective trim systems. A1l of these surfaces are constructed

aluminum and are statically mass balanced.

3 November 1980
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AILERON SYSTEM

Each aileron, see Figure 7-4, is attached to the rear main wing spar at
two points. The aileron is actuated by a bellcrank which is attached to a
wheel in the wing. The wheel is actuated by cables attached to the pilot's
control wheel. When the rudder 4is actuated, a spring assembly, intercon-

nected to the ajleron system, causes the ailerons to automatically assist
the turn.

AILERON SYSTEM

A

‘\’ﬁf}
:-(.1‘
) o
::' z \
peTaIlL A TO RUDDER CONTROLS perat C

Figure 7-4
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AILERON TRIM SYSTEM

Aileron trim, see Figure 7-5, is achieved by a trim tab attached to the
left aileron with a full length piano-type hinge. The trim tab is actuate
by a push-pull rod which is attached to a jack screw type actuator in the
wing. The actuator is driven by cables attached to the trim control knob
on the cockpit control pedestal. .

AILERON TRIM SYSTEM

peTalL B

peTa1L A

Figure 7-5 .

-1
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ELEVATOR SYSTEM

The two elevator control surfaces, see Figure 7-6, are connected by a
torque tube. The resulting elevator assembly is attached to the rear spar
of the horizontal stabilizer at six points. The elevator assembly is
actuated by a push-pull rod which is attached to a bell crank in the empen-

nage. The bell crank is actuated by cables attached to the pilot's control
wheel. .

ELEVATOR SYSTEM

pETAIL A peTaIL B '

Figure 7-6

3 Kovember 1980
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ELEVATOR TRIM SYSTEM

Elevator trim, see Figure 7-7, is achieved by an elevator trim tab
attached to the right elevator with a full iength piano-type hinge. The
trim tab is actuated by a push-pull rod which is attached to a jack screw
type actuator in the horizontal stabilizer. The actuator is driven by
cables attached to the trim control wheel on the cockpit control pedestal.

ELEVATOR TRIM SYSTEM

pETAIL A peTail B

Figure 7-7
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MODEL
RUDDER SYSTEM

The rudder, see Figure 7-8, is attached to the vertical stabilizer rear
main spar at three points. The rudder is actuated by a bell crank attached
to the bottom of the rudder. The bell crank is actuated by cables attached
to the cockpit rudder pedals. When the rudder is actuated, a cable and

spring assembly that is connected to the ailercn system causes the ailerons
to automatically assist the turn.

RUDDER SYSTEM

petaiL B

TO AILERON CONTROLS

Figure 7-8

3 November 1980
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RUDDER TRIM SYSTEM

Rudder trim, see Figure 7-9, is achieved by a trim tab attached to the
lTower half of the rudder with a full length piano-type hinge. The trim te
is actuated by a push-pull rod which is attached to a jack screw type
actuator in the vertical stabilizer. The actuator is driven by cables
attached to the rudder trim wheel on the cockpit control pedestal. The
rudder trim tab also acts as a servo tab so that aerodynamic forces on the
tab will move the rudder to the selected position, which reduces the force
required to activate the rudder in flight.

RUDDER TRIM SYSTEM

peraiL B

peTarL A

Figure 7-9

3 November 1980 7-
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MODEL
NOSEWHEEL STEERING SYSTEM

The nosewheel steering system, see Figure 7-10, consists of the rudder
pedals, nose gear, bungee spring assembly and cables. -During ground oper-

ation, the nose gear automatically engages the nosewheel steering system,
aliowing normal directional control.

NOSEWHEEL STEERING SYSTEM

peTaIL B

Figure 7-10

3 November 1980
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The minimum turning distance is presented in Figure 7-11. Always use
large a radius of turn as is practical. Turning tighter than necessary re
quires excessive braking on the inboard wheel which decreases the ti
life.

NOTE

Minimum turning distance is effected with inboard
wheel brake locked, full rudder and differential
power.

MINIMUM TURNING DISTANCE

58,

Figure 7-11

WING FLAPS SYSTEM

The wing flaps, see Figure 7-12, are of the split flap design. Each
wing flap (two per side) is attached to the rear wing main spar lower
surface and is actuated by two push-pull rods attached to bell cranks it
the wing. The bell cranks in each wing are ganged together with push-pi
rods, Each inboard push-pull rod is attached to a cable which is actua:
by an electric motor with reduction gear in the fuselage center section

The electric flap motor is controlled by the wing flap position swit
see Figure 7-1, in the cockpit. This switch incorporates a preselect

3 November 1980 7
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feature which allows the pilot to select the amount of flap extension
desired. When the 00, 150, 300 or 450 position is selected, the flap motor
is electrically actuated and drives the flaps toward the selected position.
As the flaps move, an intermediate cable feeds position information back to
the preselect assembly. When the actual flap position equals the selected
position, a microswitch deenergizes the flap motor.

WING FLAPS SYSTEM.

pETAIL A

pera1l B

Figure 7-12
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LANDING GEAR SYSTEM

The retractable tricycle landing gear, see Figure 7-13, is electricall
controlled and hydraulically actuated. The individual landing gear actu
ators incorporate an internal Tock to hold the landing gear in the extende
position. The landing gear is held in the retracted position by mechanica
uplocks that are released hydraulically during gear extension. Durin
ground operation, accidental gear retraction, regardless of gear switc
position, is prevented by a safety switch located on the left landing ge:
shock strut. The weight of the airplane compresses the shock strut, caus
ing the safety switch to open, thus preventing electrical power from react
ing the landing gear control valve.

The landing gear doors are mechanically Tinked to their respective lant
ing gear, retracting and extending with each landing gear. The landir
gear is operated by a switch, see Figure 7-16, which is identified by
wheel-shaped knob. The switch positions are UP and DOWN. To operate ti
gear, pull out the landing gear switch and move it to the desired positiol
This allows electrical power to energize the gear control valve and tl
hydraulic pressure to drive the landing gear towards the selected positio
The hydraulic pressure 1ight, located on the annunciator panel, see Figu
7-3, will remain on until the landing gear is locked into position.” T
system also incorperates a left and right hydraulic flow Tight which i11
minates at low engine RPM or in the event of a hydraulic pump failur

LANDING GEAR SYSTEM

Figure 7-13

3 November 1980 7
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HYDRAULIC SYSTEM SCHEMATIC

TWO POSITION
LANDING GEAR

&

CONTROL VALVE
EMERGENCY
NOSE GEAR | LANDING GEAR
ACTUATOR | EXTENSION
L T-HANDLE
e N "
UPLOCK AND D
L&'??'“‘*" kS SEQUENCE : ; i BLOWDOWN
SWITEH ACTUATOR VALVE
RESERVOIR PRESSURE :
TEST CONNECTION EMERGENCY
LOWDOWN
--H BOTTLE AND
l : PRESSURE
2 ‘

GAGE

i N
i \
RESERVOIR L |

AND SIGHT
GAGE

T SHUTTLE VALVE

nAdLd
i

[MANIFOLD
1 ASSEMBLY
RESERVOIR DRAIN %] AND RELIEF
VALVE AND SUCTION VALVE

TEST CONNECTION

L HYD FLOW

R

7
-‘:I:'.

HYD PRESS

i
poRe

o
|

piadiptitteitats

;;u
LEFT | RIGHT
HYDRAULIC HYDRAULIC
PUMP
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FILTER AND F”—lER
AND CHECK AND

BYPASS VALVE BYRASS
VALVE B e e oy MAlME

UPLOCK AND  pigHT MAIN GEAR
SEQUENCE PreEt
ACTUATOR

LEFT MAIN GEAR
ACTUATOR

UPLOCK AND
SEQUENCE
ACTUATOR

RESTRICTOR CODE RESTF!'CTOR/
***** MECHANICAL -] RETURN
rezq SUCTION 7] EMERGENCY AR
s PRESSURE CHECK VALVE
[} GEAR EXTEND ——— ELECTRICAL

GEAR RETRACT

Figure 7-14
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LANDING GEAR HYDRAULIC SYSTEM

Hydraulic pressure at 1750 psi is supplied on demand by the hydraul
pump which is mounted on each engine, see Figure 7-14. The hydraul
reservoir, located in the nose baggage compartment, see Figure 7-15, incc
porates a sight gage for checking the fluid Tlevel while the gear
extended. An electrically actuated gear control valve controls the flow
hydraulic fluid to the individual gear cylinders. The gear control val
receives power through the landing gear position switch. The landing ge
completes the retraction cycle in approximately 4.5 seconds at maxin
engine RPM. The actuation cycle time increases as engine RPM decreases
with the loss of an engine-driven hydraulic pump.

HYDRAULIC RESERVOIR SIGHT GAGE AND
EMERGENCY BLOW DOWN BOTTLE PRESSURE G A(¢

EMERGENCY LANDING HYDRAULIC FLUID RESERV
GEAR BLOW DOWN SIGHT GAGE

BOTTLE PRESSURE

GAGE

VIEW LOOKING AFT THROUGH LEFT NOSE BAGGAGE DOQR

Figure 7-15
LANDING GEAR POSITION LIGHTS

Four landing gear position indicator Tights, see Figure 7-16, are
tained in two modules located beneath the avionics control panel just
of the center of the instrument panel. One module contains three of t
lights (one for each gear) which are green and will illuminate when
landing gear is fully extended and locked. The other Tight module is
and will illuminate when any or all the gears are unlocked {intermed
position). When the gear unlocked Tight and gear down lights are
illuminated, the landing gear is in the UP and locked position.

3 November 1980
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LANDING GEAR WARNING HORN

The Tanding gear warning horn is controlled by the throttles and the
wing flap position. The warning horr will sound intermittently if either
throttle is retarded below approximately 15.0 inches Hg. manifold pressure
with the landing gear retracted or if the wing flaps are lowered past the
15° position with the landing gear in any position except extended and
locked. The warning horn can be activated by either the wing flap position !
switch or by throttle position as each functions independently of the
other. The warning horn is also connected to the UP position of the land-
ing gear position switch and will sound if the switch is placed in the UP
position while the airplane is on the ground. The system can be checked by
activating the PRESS-TO-TEST button, see Figure 7-3, located near the an-
nunciator panel while retarding one throttle at a time. Alse, lowering the
wing flaps past the 150 position with the PRESS-TO-TEST button activated
will cause the landing gear warning horn to sound.

LANDING GEAR EMERGENCY EXTENSION SYSTEM

The landing gear emergency extension system, see Figure 7-16, consists
of a red emergency gear extension T-handle, a blowdown bottle, located in
the nose baggage compartment, and asscciated plumbing. The procedure for
emergency gear extension is given in Section 3. Pulling the emergency
control releases dry nitrogen under pressure into the shuttle valve, caus-

EMERGENCY LANDING GEAR EXTENSION SYSTEM

LANDING GEAR
UNLOCKED INDICATOR
LIGHT (RED)

LANDING GEAR DOWN
POSITION LIGHTS
(GREEN)

LANDING GEAR
SWITCH

EMERGENCY GEAR
CONTROL T-HANDLE

Figure 7-16
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ing the shuttle valve to move from the hydraulic to air position. The
nitrogen then flows into the uplocks which releases the gear to the free-
fall position, and then into the landing gear cylinders, which drives the
landing gear into the down and locked position.

NOTE

The landing gear cannot be retracted after emergency
gear extension until the system has been ground
serviced.

LANDING GEAR SHOCK STRUTS

Shock absorption is provided on each gear by an air-over-oil shock
strut. This strut is composed of two basic parts: an upper barrel asses
bly and an inner tube assembly which fits inside the upper barrel assemb’
The inner barrel assembly contains an orifice and tapered metering pin
which vary the resistance to shock according to severity transmitted to
upper barrel assembly.

FUEL SYSTEM

The fuel system, see Figure 7-17, consists of two main tanks, two
optional wing locker tanks, two fuel selectors, emergency crossfeed shut
valves and necessary components to complete the system.

MAIN TANKS

The main fuel tanks are an integral porticn of the sealed wet wing.
These tanks supply their respective engine with fuel for normal operatio
including takeoffs and landings. An auxiliary fuel pump, Tocated outsid
the tank, provides fuel pressure for priming during engine start. In th
event of an engine fuel pump failure, the auxiliary fuel pump will suppl
fuel to the engine i the auxiliary fuel pump switches are on. The mair
tank is vented to the atmosphere by a combination flush vent and a .50-i
diameter drain located on the lower surface of the wing. The flush mour
vent eliminates the need for heated vents. The fuel tanks are serviced
through a flush filler located in the top surface of each wing.

WING LOCKER TANKS

An optional wing locker fuel tank is available for installation in ti
forward portion of each wing locker baggage area. These tanks are blad
type cells which supplement the main tank fuel quantity. This fuel can
be fed directly to the engines; instead it is transferred to the main t
by wing locker fuel transfer pumps. The transfer pumps are manually co
trolled and should be energized as soon as adequate volume is available
the main tanks to hold the wing locker fuel, to assure early recognitio
possible failure of transfer. After the fuel is transferred, a pressur
switch in each transfer line will sense a drop in pressure and illumina
the annunciator light, indicating fuel transfer is complete and the app
cable wing locker transfer pump should be turned off. These pumps use
for lubrication; therefore, operation after fuel transfer will shorten
pump 1ife. The wing locker fuel tanks are individually vented through
Tower surface of each wing. The fuel vent lines are deiced by heaters
which are controlled by the stall and vent heat switch. These tanks ar
serviced through a flush filler located on the top of the engine nacell

FUEL SELECTORS

Two fuel selectors, one for each engine, are provided on the floor
between the pilot and copilot seats. The selectors allow selection of
fuel, crossfeed and off.
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FUEL SYSTEM SCHEMATIC

FUEL QUANTITY GAGE
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During normal flight operations, position the left fuel selector to LEF
MAIN and the right fuel selector to RIGHT MAIN. This allows fuel to flow
from each main tank, through the fuel selector, to the respective engine-
driven fuel pump. Fuel may be crossfed from the left main tank to the
right engine or from the right main tank to the left engine. Both engines
will be suppiied with fuel from the right main tank when both fuel selec-
tors are positioned to RIGHT MAIN. Conversely, both engines will be sup-
plied with fuel from the left main tank when beth fuel selectors are posi-
tioned to LEFT MAIN. The crossfeed function is used for balancing asym-
metric fuel loads and supplying the engine-driven fuel pump from the oppo-
site main tank. The LEFT ENG OFF position or RIGHT ENG OFF position (the
center button must be depressed as the selector valve is rotated to the of
position) on the fuel selectors allows no fuel to flow to the engine-drive
fuel pump.

The fuel selector handles form the pointers for the selectors. The em
of the handles are arrow-shaped and point to the position on the selector
placard which corresponds to the position of the control valves.

EMERGENCY CROSSFEED SHUTOFF LEVER

A two position emergency crossfeed shutoff lever is located between th
fuel selector handles. MWhen the shutoff lever is pulled up, crossfeeding
of main tank fuel and heater operation is stopped. This lever is for eme
gency crossfeed control only, since its function is to isolate the fuel
crossfeed lines from the fuel tanks in the event of a nacelle, wing or
center section fire or a wheels up landing.

AUXILIARY FUEL PUMP SWITCHES

A 3-position auxiliary fuel pump switch, see Figure 7-19, is provided
for each main fuel tank pump providing 5.5 PSI pressure for vapor clearin
and purging. In the LOW position, the auxiliary fuel pumps operate at lc
pressure. The ON position runs the auxiliary fuel pumps at Tow pressure,
as long as the engine-driven pumps are functioning. With an engine-drive
pump failure and the switch in the ON position, the auxiliary pump on the
side will switch to high pressure automatically, providing sufficient fus
for all partial-power engine operations.

FUEL DRAIN VALVES

Fuel quick-drain valves are provided for each fuel tank, fuel filter
crossfeed 1ine. In addition, a quick-drain is provided in each wing loc
fue] transfer line. The drains provide a location for removing moisture
and sediment from the fuel system. The drains are located on the lower
surface of the wing nacelle, and main tanks and are actuated by depressi
the Tower portion of the valve. A special screwdriver is provided with
airplane which allows a 2-ounce sample to be drained and inspected witho
fuel spillage.
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ELECTRONIC FUEL FLOW INDICATING SYSTEM

The electronic fuel flow indicating system consists of a dual needle
indicator and a fuel flow transducer for each engine. The flow transducer
generates electrical pulses, which represent a measure of fuel flow rate,
and transmits these pulses to the indicator as input frequency. The indi-
cator then converts the frequency signals into an analog output which is
displayed by the indicator as fuel flow rate in -pounds per hour. These
gage markings are predicated on the use of 100 grade aviation fuel. In-
crease fuel flow 2% above markings when 100LL grade aviation fuel is used.

The dindicator has takeoff, climb and cruise markings for various per-
centages of power. The takeoff range (white arc) presents the desired fuel
flow (full rich schedule for proper engine cooling) for full power (2235
RPM and 39.0 inches Hg. manifold pressure) operation under all conditions
up to 18,000 feet altitude. The climb range (blue arc) presents the
desired fuel flow for maximum power above 18,000 feet, which corresponds to
the manifold pressure schedule, with an enriched mixture for higher power
settings to allow proper engine cooling during climb conditions. The
cruise range presents the desired fuel flow for recommended lean mixture at
the specified percent power.

FUEL QUANTITY GAGE

The dual indicating fuel quantity gage, see Figure 7-1, is calibrated in
pounds and will accurately incicate the weight of fuel contained in the
tanks regardless of whether 100 grade aviation or 100LL grade aviation fuel
is used; however, fuel density varies with temperature, therefore, a full
tank will weigh more on a cold day than on a wamm day. This will be
reflected by the weight shown on the gage. A gallons scale is provided in
blue on the indicator for convenience in allowing the pilot to determine
the approximate volume of fuel on board. The volume markings are predi-
cated on the use of 100 aviation grade fuel. Reduce the indicated gal-
lonage reading by 4% when 100LL grade aviation fuel is being used.

FUEL LOW LEVEL WARNING LIGHTS

The optional fuel low Tevel warning lights, see Figure 7-3, provide a
warning when the left and/or right main tanks contain approximately 60
pounds of fuel. The warning is provided by the L FUEL LOW and R FUEL LOW
lights Tlocated on the annunciator panel. These lights are actuated by a
float switch located in each main fuel tank. Each 1light operates inde-
pendently from the fuel quantity indicating system.

OIL HEATED FUEL MANIFOLD VALVE

The fuel manifold valves are heated with engine oil to minimize the
possibility «f engine power loss induced by ice formation in the valve
cavity. The manifold valve, located on the top of the engine case aft of

the prop gear housing, regulates metered fuel distribution to the injector
nozzles.

ENGINE-DRIVEN FUEL PUMPS

Each engine is equipped with a mechanically driven dual stage fuel pump
which provides fuel to the metering unit. Should these pumps fail, the
main tank auxiliary pumps can provide sufficient fuel flow for all partial-
power engine operations. These auxiliary pumps, however, operate at a
fixed pressure, consequently the mixture must be leaned when operating at a
low power setting to prevent fiooding in the engines. Conversely, if an

3 November 1980
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engine-driven pump failure should occur during high power operation, ade-
quate fuel flow may not be available to insure rated power and adequate
engine cooling. The dual stage engine driven pump minimizes any effects of
fuel vaporization during operations with the auxiliary boost pumps off.
Excess fuel return to the main tanks is provided by the metering unit.

BRAKE SYSTEM

The airplane is provided with an independent hydraulically actuated
brake system for each main wheel. A hydraulic master cylinder is attached
to each pilot's rudder pedal. Hydraulic lines and hoses are routed from
each master cylinder to the wheel cylinder on each brake assembly. HNo
manual adjustment is necessary on these brakes. The brakes can be operated
from either pilot's or copilot's pedals. The parking brake system consists
of a manually operated handle assembly, see Figure 7-1, connected to the
parking brake valves located in each main brake line. When pressure is
applied to the brake system and the parking brake handle is pulled, the
valve holds pressure on the brake assemblies until released. To release
the parking brakes, push the parking brake handle in. It is not necessary
to depress the rudder pedals when releasing the parking brake.

ELECTRICAL SYSTEM

Electrical energy, see Figure 7-18, is supplied by a 2B-volt, negative-
ground, direct current system powered by an alternator on each engine. The
electrical system has independent circuits for each side with each alter-
nator having its own regulator and overvoltage protection relay. The
voltage regulators are connected to provide proper lead sharing. A 24-volt
battery is located in the left stub wing. Immediate detection of low
system voltage is provided by a LOW VOLT light on the annunciator panel,
see Figure 7-3. The 1ight will illuminate when the airplane bus voltage
decreases below approximately 25 volts.

NCTE

Insure all circuit breakers are engaged and service-
able fuses are installed before all flights. Never
operate with any blown fuses or disengaged circuit

breakers without a thorough knowledge of the conse-
quences.

BATTERY AND ALTERNATOR SWITCHES

Separate battery and alternator switches, see Figure 7-19, are provided
as a means of checking for a malfunctioning alternator circuit and tc
permit such a circuit to be turned off. If an alternator circuit fails or
mal functions, or when one engine is not running, the switch for that alter-
nator should be turned off. Operation should be continued on the func-
tioning alternator, using only necessary electrical equipment. If botl
alternator circuits should malfunction, equipment can be gperated at short
intervals on the battery alone. In either case a landing should be made a!
soon as practical to check and repair the circuits.

EMERGENCY POWER ALTERNATOR FIELD SWITCH

An emergency power alternator field switch, see Figure 7-19, is locatel
on the aft top side of the side console. The switch is used when th
alternators will not self-excite. Placing the switch in the ON positio
provides excitation from the battery even though the battery is considere
to have failed.

3 November 1980
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OVERVOLTAGE RELAYS

Two overvoltage relays in the electrical system constantly monitor their
respective alternmator output. Should an alternator exceed the normal
operating voltage, the overvoltage relay will trip, taking the affects

alternator off the line. The overvoltage relay can be reset by cycling the
applicable alternator switch.

VOLTAMMETER

A voltammeter, see Figure 7-19, located on the left side conscle is
provided to monitor alternator current output, battery charge or discharge
rate and bus voltage. A selector switch, see Figure 7-19, labeled L ALT, R
ALT, BATT, and VOLTS is located to the left of the voltammeter. By posi-
tioning the switch to L ALT, R ALT, or BATT position, the respective alter-
nator or battery amperage can be monitored. By positioning the switch to
the VOLTS position, the electrical system bus voltage can be monitored.

CIRCUIT BREAKERS AND SWITCH BREAKERS

A1l electrical systems in the airplane are protected by push-to-reset
type circuit breakers or switch breakers, see Figure 7-19. Should an
overload occur in any circuit, the resulting heat rise will cause the
controlling circuit breaker to "pop" out, opening the circuit or allowing
the switch breaker to return to the OFF position. After allowing to cool
for approximately three minutes, the circuit breaker may be pushed in
(until a click is heard or felt) or the switch breaker may be returned to
the ON position to reenergize the circuit. However, the circuit breaker
should not be held in nor the switch breaker forced to remain in the ON

position if it opens the circuit a second time as this indicates a short !
circuit. '

EXTERNAL POWER RECEPTACLE

An optional external power receptacle may be installed in the left wing
aft nacelle fairing. The receptacle accepts a standard external power
source plug. The following precautions must be observed when start-
ing an airplane using an external power source:

1. Avicnics Master Switch - OFF.
2. Battery Switch - ON (The battery will tend to absorb transients

that are present in some external power sources).
3. Alternator Switches - OFF,

4. Airplane Voltammeter - READ battery voltage.

NOTE

Set External Power Source Qutput Voltage to 28
volts.

External Power Source - TURN OFF before connecting to airplane.

External Power Source - ATTACH and TURN ON.

Airplane Voltammeter - READ VOLTAGE. (If external power source is
properly connected, the reading will be
greater than when reading battery voltage
only.)

~N oo,
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LIGHTING SYSTEM
EXTERNAL LIGHTING

The airplane is equipped with four navigation lights, two retractabl
Janding 1lights (right Tlight is optional), an optional taxi 1ight, tw
anti-collision 1lights, two optional wing deice lights and two optionz
vertical tail floodlights.

Navigation Lights

The navigation lights are Tlocated in the tailcone stinger and in ea
wing tip assembly. These lights are energized with the navigation Tigh'
cwitch breaker on the side console, see Figure 7-19. Proper operation ¢
be checked by observing reflections on the ground below the tail light a
from objects surrounding the airplane.

Landing Lights

The retractable landing lights (right light is optional) are Tocated
the lower surface of the wing tips. These lights are extended, retract
and illuminated by the landing 1light switch breaker on the side consol
see Figure 7-19. With the switch positioned to LDG, the landing 1igh
will extend and illuminate. In the off (center) position, the lights wi
remain extended but will not illuminate. 1In the RETRACT position, t
1ights will retract flush with the respective wing tip.

Taxi Lights

The optional taxi light, attached to the nose gear, provides adequ:
i1lumination for night taxiing. The taxi 1light is controlled by the t:
1ight switch breaker on the side console, see Figure 7-19.

Anti-Collision Lights

The anti-collision lights, with individual power supplies, are Toca
in the wing tips. These lights are actuated by the anti-collision 1i
switch breaker on the side console, see Figure 7-15.

NOTE

Do not operate the anti-coliision lights in condi-
tions of fog, clouds or haze as the reflection of
the 1ight beam can cause disorientation or vertigo.

Wing Deice Lights

The optional wing deice lights are installed in the outboard side
each engine nacelle and illuminate the outboard wing leading edge d¢
boots. The lights allow the pilet to check for ice accumulation on

wing leading edges. The lights are actuated by the deice 1light sw
breaker on the side console, see Figure 7-19.

K11 exterior lighting should be checked for proper operation be
night flying. Cockpit recognition of operational exterior lighting ca
determined by looking for ground iliumination or reflections on the gr
by the various lights.
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INTERNAL LIGHTING

The airplane is equipped with Tighting for baggage areas, cabin doorway,
cockpit controls and indicators, cockpit illumination and cabin
illumination.

Optional baggage area lights are provided for both wing Tockers and the
nose baggage areas. The lights are actuated when the applicable baggage
door is opened and extinguish when the door is closed.

The cabin doorway and instrument panel flood1ight provides adequate
illumination for night boarding. These 1ights are controlled by a switch
immediately inside the cabin doorway, see Figure 7-21, or by a switch on
the instrument panel, see Figure 7-1. An optional timer is available which
will automatically extinguish the cabin doorway and instrument panel flood-
lights 15 minutes after leaving the airplane if the Tights were not
switched off. The system operation is as follows:

1. The cabin doorway and instrument panel floodlights can be actuated
by either of the two switches described above. Any time the lights
come on, the timer begins to count down for 15 minutes.

2. With the cabin door closed, the 1ights will operate in a normal
fashion (i.e., 1ights out, movement of either switch turns lights
on; Tights on, movement of either switch turns lights off), unless
the timer has extinguished the lights, thus requiring cycling of
either switch to turn the lights on again.

COCKPIT LIGHTING AND CONTROLS

SIDE CONSOLE RHEOSTAT

LOWER INSTRUMENT PANEL RHEOSTAT

LEFT FLIGHT INSTRUMENTS RHEQSTAT
ENGINE INSTRUMENTS RHEOSTAT
AVIONICS PANEL RHEOSTAT

COMPASS AND
CONTROL
PEDESTAL
RHEOSTAT

—— RIGHT FLIGHT
INSTRUMENTS
RHEOSTAT

VNGRS TR AR e e

MASTER PANEL LIGHTING SWITCH

Figure 7-20
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Opening the door will turn the Tights on unless the timer exti
guished the 1lights, in which case, one movement of the door switt
is also required in order to turn the lights on.

4. With the cabin door open, the 1ights will always be on unless tl
timer has turned them off. Movement of the door switch is requir
to reset the Tights to on for an additional 15 minutes.

5. Closing the door will extinguish the lights only if the system
switched off. If the system is on, the timer must continue to r
down to extinguish the lights.

Cockpit lighting is provided by the instrument panel floodlight, instr
ment postlights and overhead map lights. A1l cockpit lights are variab
intensity and are controlled by rheostats on the top of the control pede
tal and pilot's control wheel, see Figure 7-20.

NOTE

The master panel lighting switch must be positioned
to DAY during daylight operations to insure maximum
illumination of the annunciator panel lights.

Individual reading lights and controls, see Figure 7-21, are provided
the cabin for each passenger seat.

CABIN LIGHTING AND CONTROLS

CABIN DOORWAY LIGHT

OVERHEAD PASSENGER CONTROL
PANEL (TYPICAL)

CABIN DOORW
OXYGEN OUTLET, FLOODLIGHT

IRECTIONAL READING LIC
AIR VENT AND CONTR

CABIN DOORWAY
LIGHT CONTROL

Figure 7-21
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PITOT PRESSURE SYSTEM

The standard pitot pressure system, see Figure 7-22, consists of an
electrically heated pitot tube mounted on the left side at the bottom of
the fuselage nose, suitable plumbing and an airspeed indicator.

When the pitot heat switch is placed in the ON position, the heating
elements in the pitot tube are electrically heated to maintain proper
operation of the system during icing conditions. Do not operate for

prelonged periods while on the ground to prevent overheating of the heating
elements.

When the optional copilot's instruments are installed, a second pitot
system is used. This second pitot head is located on the right side at the
bottom of the fuselage nose and is connected to the copilot's airspeed
indicator. This dual system allows a completely independent second presen-
tation of airspeed pitot pressure. Pitot heat for the additional head is
controlled by an additional pitot heat switch located adjacent to the
standard pitot heat switch.

STATIC PRESSURE SYSTEM

Static pressure for the pilot's airspeed, altimeter and rate-of-climb
indicators, see Figure 7-22, is obtained by a normal external static

source or an alternate internal static source should the external source
fail.

A static source selector, installed in the static system directly below
the parking brake handle, allows selection of the normal or alternate
static source. When the selector is positioned to NORMAL, the pilot's
instruments reference the static source located aft of the main cabin door.
When the selector is positioned to ALTERNATE, the pilot's instruments
reference the alternate static source in the nose compartment. Refer to
Section 5 for airspeed and altimeter corrections when the static source
selector is positioned to ALTERNATE. A drain valve is located behind the
map pocket on the copilot's side.

{CAUTION]

Do not open the drain valve while the cabin is pres-
surized as flight instrument damage will result.

When the optional copilot's instruments are installed, a second set of
static ports are installed aft of the main cabin door below the standard
static ports. The added static ports are manifolded together and are used
as a reference for the copilot's instruments only. This dual system
allows a completely independent second static pressure source. No alter-
nate static source is provided for the copilot's instruments. Optional
static port heaters are controlled by the stall and vent heat switch.
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VACUUM SYSTEM

A vacuum system, see Figure 7-23, 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.

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 relief valve.
Should either of the pumps fail, a check valve is provided in each end of
the manifold to isolate the inoperative vacuum pump from the system.

The exhaust air side of each attitude gyro is connected to the vacuum
manifold thus providing a smooth steady vacuum for the gyros. The vacuum
pressure being applied to the gyros is constantly presented on the suction
gage. This gage also provides failure indicators for the left and right
vacuum pumps. These indicators are small red buttons located in the Tower
portion of the suction gage which are spring-loaded to the extended
(féiled) 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. No
corrective action is required by the pilot, as the system will automati-

cally isclate the failed vacuum source, allowing normal operation on the
remaining operative vacuum pump.

The inlet air side of the attitude gyros are connected to a common
vacuum air filter which cleans the ambient nose compartment air before
allowing it to enter the gyros.

FLIGHT INSTRUMENTS

The basic flight instruments, see Figure 7-1, consist of airspeed,
altimeter and rate-of-climb indicators, electric turn-and-bank and vacuum
horizon and directional gyros.

Operation of the airspeed, altimeter and rate-of-climb indicators can be
determined by cross-checking the copilot's instruments, if installed.
Also, when a climb or descent is initiated, these instruments should indi-
cate the appropriate change. If no change is indicated, it is reasonable
to assume static source blockage has occurred and the alternate static
source should be selected. If the possibility of static source icing is
present, actuation of the stall and vent heat switch might deice the static
sources, allowing a return to the normal static source, if the optional
heated static sources are installed. If only the airspeed indicator
appears to be affected when the climb or descent is initiated, it is rea-
sonable tc assume a pitot system blockage has occurred, If the possibility
of pitot source icing is present, actuation of the pitot heat switch will
clear the ice blockage. Reference the optional copilot's instruments and
optional angle-of-attack indicator for airspeed information until a reli-
able airspeed indication can be obtained. If neither optional system is
installed, fly attitude and power references.

Operation of the turn-and-bank needle can be checked by initiating a
standard rate turn and cross-checking the turn rate.with the directional
gyro. An indicated standard rate turn should show a turning rate of 3
degrees per second on the directional gyro. Pushing the PRESS-TO-TEST
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button adjacent to the annunciator panel will illuminate the T & B TEST
annunciator light if power is being applied to the turn-and-bank indicator.
After shutdown of the airplane on the ground, abnormal noise coming from
the turn-and-bank can indicate a near Tailure condition. The ball part of
the turn-and-bank is virtually failure proof. Inaccuracy can result onl

if the indicator is not level in the instrument panel. With the airplane
on level ground, the ball should be centered in the race.

Operation of the directional and horizon gyros can be checked during
taxiing by watching for an abnormally slow erection rate and erratic opera-
tion. After shutdown of the airplane on the ground, abnormal noise coming
from either gyro can indicate a near failure condition. Checking the

suction gage for proper vacuum and no failure buttons exposed will assure
proper gyro vacuum is available.

In flight, the directional gyro can be checked by flying a standard rate
turn and observing the directional gyro for a turning rate of 3 degrees per
second. Also the precession rate in straight and level flight should not
exceed 5 degrees in 10 minutes. The horizon gyro operation can be checked
by establishing a level flight attitude; the gyro should indicate wings
level within 1 degree. Initiate a 20-degree bank for a 180-degree turn,
then smoothly return to level flight; gyro should indicate wings level
within 3 degrees. Establish level flight at 150 KIAS; gyro should indicate
level airplane within 1 degree. Smoothly pitch airplane nose down 10

degrees, then return to level flight; gyro should indicate level flight
within 1 degree.

STALL WARNING SYSTEM

A stall warning system is required equipment which consists of a stall
warning transmitter vane Tlocated in the left wing tip leading edge, #
flight deck warning horn and the necessary wiring to complete the systen

I The stan warning horn will sound 5 to 10 KIAS above the stall in all
flight configurations. Proper operation of the warning system can be
checked during preflight inspection by moving the stall warning vane; the
horn should sound. Condition of the stall warning vane heater should also

be checked during preflight by actuating the stall and vent heat switch and
feeling the vane for heat.

AVIONICS
AVIONICS INTERFERENCE

NOTE

When tuned to a weak NAV signal, keying the COM
transmitter may cause momentary interference within
the NAV receiver causing a NAV flag to appear.
Should circumstances warrant, ATC should be request-
ed to assign another COM frequency.

AVIONICS MASTER SWITCHES

Two optional avionics master switches are provided with factory
installed avionics. The master switch breaker labeled AVIONICS BUS is
located on the top forward section of the side console, see Figure 7-19.
This switch supplies power from the battery bus through a circuit breaker
located forward of the battery box to the individual avionics circuit

3 November 1980
7-36 Revision 1 - 2 Apr 1982



G 421 C SECTION 7
MODEL AIRPLANE & SYSTEMS DESCRIPTIONS

breakers and is used for all normal operations. An emergency power avi-
onics bus switch breaker labeled EMER POWER AVIONICS BUS is located in the
lower section of the side console and is protected by a red switch guard
cover, see Figure 7-19. This switch supplies power from the alternator bus
to the individual avionics circuit breakers. The emergency power avionics
bus switch is recommended for use only when the avionics bus switch, asso-
ciated wiring or battery circuits become inoperative.

ENGINES

The airplane is equipped with two, 6-cylinder, turbocharged, fuel-
injected, gear driven engines with provisions for cabin pressurization.
Each engine is rated at 375 horsepower at 2235 RPM and 39.0 inches Hg. man-
ifold pressure. Each engine is provided with an oil pump, fuel pump, vac-
uum pump, propeller governor, tachometer generator, starter and alternator

ENGINE CONTROLS

The controi pedestal contains all engine controls except the alternat
air controls. The three primary engine controls are in groups of two a

the top of the pedestai; starting from left to right they are: (1) throt
tle, {2) propeller and (3) mixture.

Throttle Control

The throttle control lever, see Figure 7-1, is used to increase o

decrease the engine power by moving the butterfly valve in the fuel-ai
control unit.

Propelier Control

The propeller control lever, see Figure 7-1, is used to change th
propeller pitch to maintain or set a desired engine RPM.

Mixture Control

The mixture control lever, see Figure 7-1, is used to control the amour
of fuel to be metered by the fuel-air control unit. A microswitch in tf
quadrant opens when the mixture lever is aft of the No. 6 position to allc
power to be supplied to the start nozzle shut-off solenoid.

Quadrant Friction Lock

A quadrant friction Tlock, see Figure 7-1, is provided to prevent ti
three primary engine controls (six total levers) from creeping once thi

have been set. The locking knob (approximately one and one-half inches
diameter) is located on the right side of the pedestal.

Alternate Air Control

An alternate air control is provided for each emgine, see Figure 7-
These mechanically actuated, two-position controls are located on tl
instrument panel below the pilot's control wheel. Normally the contro
are pushed in, providing cold filtered ram air to the engines. When t
controls are pulled out, warm unfiltered air from inside the cowling
provided to the engines. A locking feature is provided for each control
prevent inadvertent alternate air control position change. Rotating t
control clockwise engages the locking mechanism.
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NOTE

The primary alternate air system consists of mag-
netically held, automatically opening alternate air
doors in the engine compartment. The opening of
these alternate air doors will provide the engine
with cool unfiltered air. A decrease in manifold
pressure, indicating that induction system icing has
occurred, followed by a return to ndrmal manifold
pressure, indicates that the automatic alternate air
system is operating. If a decrease in manifold
pressure is again experienced, it is an dindication
that the alternate air inlet source has iced up and
the manual alternate air controls should be opened.

Primer Switch

The primer switch is a three position switch (Left, Off, Right) spring
loaded to the off position. When the switch is pressed to the left (or
right) the left (or right) boost pump is energized to the high position to
provide fuel for priming and engine start. Actuation of the primer switch
also opens the respective start nozzle shut-off solenoid (if mixture levers
are at GND START) to supply fuel to the start nozzle. :

ENGINE OIL SYSTEM

The engines installed in the airplane have a wet sump type, pressure
Tubricating system. 011 temperature is controlled by a thermally operated
valve which either routes oil through the externally mounted cooler or
bypasses the 0il around the cooler. 01l is routed through internal pas-
sages to all moving parts of the engine which require lubrication.

In addition to providing lubrication and cooling for the engine, the 0il

is used for control of the propeller, actuating the turbocharger waste gate
and for lubricating the turbocharger.

0i1 pressures from both engines are routed into the fuselage, to the
left and right engine gages, see Figure 7-1, where direct oil pressure
readings are mechanically displayed. The oil temperatures of both engines
are measured on the output side of the oil coolers. The measurements are
electrically transmitted to the left and right engine gages where the oil
temperatures are displayed.

IGNITION SYSTEM

Each engine is equipped with a dual fgnition system. The ignition
systems are entirely independent from each other such that a failure of any
part of one system will have no effect on the other system. Each system
consists of a magneto located on the rear engine accessory case, ignition
harness to distribute the electrical energy and a spark plug in each engine
cylinder. The left magneto fires the lower right and upper left spark
plugs while the right magneto fires the upper right and lower left spark
plugs. When the primary circuit of each magneto is electrically grounded
by placing the magneto switch in the OFF position, the magneto will not
produce a spark. With the magneto switch positioned to ON, the primary
magneto circuit is ungrounded, allowing a high voltage spark to be produced
to fire the spark plugs. During engine starting, a high voltage vibrator
supplements the magneto spark to assure a fast start.
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ENGINE STARTING SYSTEM

The starting system consists of a 24-volt lead acid battery, a direct
drive starter mounted on each engine., a starter button for each engine an
necessary wiring and components to complete the system.

The starter is engaged when the starter button, located on the sic
console, is pushed, see Figure 7-19. Pushing the button closes the stari
ing contactor, allowing the starter to be energized. While the starter i
energized, a starting vibrator provides a high-voltage current through ti
left magneto at a retarded position to assist the normal magneto ignitic
during the start.

ENGINE PRIMER SYSTEM

The start fuel nozzle is located in the top of the air induction man
fold (forward of the intercooler). When the mixture Tever is at GND STA
{or within the first 1/3 of the lever travel forward of GND START) and t
primer switch is actuated, fuel is supplied from the auxiliary fuel boo
pump discharge port thru the dual stage fuel pump to the start fuel nozzi
This nozzle injects atomized fuel into the induction air to provide engi
priming for starting. The system provides reliable engine starting at a
normal engine temperatures and atmospheric conditions including cold.a
hot engine starts. If the engine primer system will not function due
the start nozzle solenoid being failed closed or a faulty fuel nozzle,
alternate starting procedure is provided using the fuel injection syste

FUEL INJECTION SYSTEM

Fuel is supplied to the engine using a low-pressure injection syste
The fuel is injected into the cylinder head adjacent to the intake valve
all cylinders. This continuous flow type injection system controls fu
flow to match engine airflow. A manual mixture control and a flow ga¢
see Figure 7-1, dindicating fuel flow are provided for precise leaning
any combination of altitude and power setting. There are no moving par
in this system except for the engine-driven fuel injection pump.

ENGINE INSTRUMENTS

Engine instrumentation for each engine, see Figure 7-1, consists
mechanical 0il pressure, electrical oil temperature and electrical cylim
head temperature presented on the combination engine gage, a mechani
manifold pressure gage, electric tachometer and mechanical fuel flow ga
The gages are placarded as to their operational parameters.

ENGINE MOUNTS

The engine is mounted to the nacelle structure by four engine moun
Each mount incorporates two rubber pads capable of sustaining operatio
loads and providing absorption for engine vibrations.

ENGINE BREAK-IN PROCEDURE

The engine underwent a run-in at the factory and is ready for the i
range of use. It is, however, recommended that cruising be accomplishec
65% to 75% power until a total of 50 hours has accumulated or oil ¢
sumption has stabilized.
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The purpose of operating at 65% to 75% power with
Best Power or Recommended Lean mixture is to insure
proper seating of the rings and is applicable to new
engines, and engines in service following cylinder
replacement or top overhaul of one or more cylinders.

The airplane is delivered from the factory with corrosion preventive oil
in the engine. This oil &llows fast ring seating and should not be used
any longer than 25 hours. If during the first 25 hours oil must be added,
use only aviation grade straight mineral o0il conforming to Specification
MIL-L-6082. Refer to Section 8 for additional oil servicing information.

TURBO-SYSTEM

Each engine is equipped with a turbocharger and related components to
allow rated power to 20,000 feet.

The engines work and act just like any normally aspirated engines; how-
ever, because the engines are turbocharged, some of the engine character-
istics are different. The intent of this section is to point cut some of
the items that are affected by turbocharging, and outline the correct
procedures to be followed.

For a better understanding of the Turbo-System, let us follow the induc-
tion air through the engine until it is expelled as exhaust gases. Refer-
ence should be made to the Turbo-System Schematic shown in Figure 7-24 when
reading through the following steps.

1. Engine induction air is taken in through the ram air inlet (1),
Tocated in the inboard side of the engine nacelle, at which point
it passes through a filter and then into the compressor (2).

2. The compressor compresses the induction air.

3. Most of the pressurized induction air from the compressor then
passes through an intercooler (7)., then into the cylinders through
the induction manifold (3). A small portion of this pressurized
air is routed to the cabin for pressurization.

4. The air and fuel are burned and the exhaust gases are then routed
to the turbine through the exhaust manifold (4).

5. The exhaust gases drive the turbine (5) which, in turn, drives the
compressor.

6. The turbine has enough power to allow the engine to operate in
excess of the maximum 39.0 inches Hg. manifold pressure. There-
fore, in order not to exceed 39.0 inches Hg. manifold pressure, a
bypass or waste gate (6) is used so the excess exhaust gas will be
expelled overboard instead of passing through the turbine.

It can be seen from studying steps (1) through (5) that anything that

affects the flow of induction air into the compressor, or the flow of
exhaust gases into the turbine, will increase or decrease the speed of the
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turbocharger. This resultant change in flow will have no effect on the
engine if the waste gate is still open, because the waste gate position
will automatically change to hold compressor discharge pressure constant.
The waste gate automatically maintains allowable compressor discharge
pressure when below 20,000 feet with full throttie and full RPM. Above
20,000 feet, the throttles must be retarded to maintain the manifold pres-
sure within the allowable 1imits. When the waste gate is closed, any
change in the turbocharger speed will mean & change in engine operation.
Anything that causes an increase or decrease in turbine speed will cause a
increase or decrease in manifold pressure. If turbine speed increases, th
manifald pressure increases; if the turbine speed decreases, the manifold
pressure decreases. Any change in exhaust flow to the turbine or ram
jnduction air pressure, whether it is an increase or decrease, will be
magnified approximately 8 to 10 times by the compression ratio and the
change in flow through the exhaust system.

M anifold Pressure Variation With Altitude

At full throttle, the turbocharger is capable of maintaining the maxim
allowable 39.0 inches Hg. manifold pressure, well above 20,000 feet; how-
ever, engine operating limitations establish the maximum manifold pressun
that may be used. From 20,000 feet to higher altitudes, the throttles mu
be retarded to maintain the manifold pressure within the allowable Timits

TURBO-SYSTEM SCHEMATIC

(1) RAM AIR INLET, INDUCTION AIR FILT!
(7) INDUCTION SYSTEM INTERCOOLER (2) COMPRESS!
(5) TURBII

(6) WAS
GATI

TO CABIN
PRESSURIZATI

| THROTTLE

(3) INDUCTION l
(4) EXHAUST VALVE

MANIFOLD

MANIFOLD
' TO CABIN PRESSURIZATION
e DOOR SEAL VENTURI
~ (LEFT ENGINE ONLY)
CODE

AMBIENT ENGINE INDUCTION AIR
PRESSURIZED ENGINE INDUCTION /
ENGINE EXHAUST AIR

= = MECHANICAL ACTUATION

Figure 7-24
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Manifold Pressure Variation With Airspeed

When the waste gate is open at low altitude, changes in airspeed have
little or no effect on manifold pressure. However, at high altitudes when
the waste gate is closed, manifold pressure will vary with variations in
airspeed., This is because any change in pressure at the compressor inlet
is magnified 8 to 10 times at the compressor outlet due to compression
ratio and exhaust flow changes. |

Fuel Flow V ariations With Changes In Manifold Pressure

The engine-driven fuel pump output is regulated by engine speed and
compressor discharge pressure. Engine fuel flow is regulated by fuel pump
output and the metering effects of the throttie and mixture control. When
the waste gate is open, fuel flow will vary directly with manifold pres-
sure, engine speed, mixture or throttle position. In this case, manifold
pressure is controlled by throttle position and the waste gate controller,
while fuel flow varies with throttle movement and manifold pressure.

When the waste gate is closed and manifold pressure changes are due to
turbocharger output, as discussed previously, fuel flow will follow mani-
fold pressure even though the throttle position is unchanged. This means
that fuel flow adjustments required by the pilot are minimized to the
following: (1) small initial adjustments on takeoff or climb-out for the
proper rich climb setting, (2) lean-out in cruise to the recommended lean

cruise setting, and (3) return to the full rich position for approach and
landing.

Manifold Pressure Variations With Increasing Or Decreasing Fuel
Flow

When the waste gate is open, movement of the mixture control has little
or no effect on the manifold pressure of the turbocharged engine.

When the waste gate is closed, any change in fuel flow to the engine
will have a corresponding change in manifold pressure. That is, increasing
the fuel flow will increase the manifold pressure and decreasing the fuei
flow will decrease the manifold pressure. This is because an increased
fuel flow to the engine increases the mass flow of the exhaust. This turns

the turbocharger faster, increasing the induction airflow and raising the
manifold pressure.

Momentary Overboost Of Manifold Pressure

Under some circumstances (such as rapid throttle movement, especially
with cold 0il) it is possible that the engine can be overboosted above the
maximum allowable 39.0 inches Hg. manifold pressure. This would most
1ikely be experienced during the takeoff roll or during 2 change to full
throttle operation in flight. Therefore, it is still necessary that the
pilot observe and be prepared to control the manifold pressure.

Slight coverboasting is not considered detrimental to the engine so long
as it is momentary. Momentary overboost of 2 to 3 inches Hg. manifold
pressure can usually be controlled by slower throttle movement and no
corrective action is required when momentary overboost corrects itself and
ic followed by normal engine operation. However, if overboosting of this
nature persists, or if the amount of overboost goes as high as 4 inches Hg.
manifold pressure or more, the controller system should be checked for
necessary replacement or adjustment of components.
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Altitude Operation

Turbocharged airplanes can maintain higher power settings and fuel flow
to higher altitudes than are possible with normally aspirated airplanes.
As a result, turbocharged airplanes climb faster and higher. Due to the
higher fuel flows and the more rapid temperature and barometric pressure
changes during these climbs, fuel vaporization in the fuel lines is more
probable than with normally aspirated airplanes. Fuel vaporization is
usually indicated by fuel flow fluctuations and can be eliminated by
pressurizing the fuel system with the auxiliary fuel pumps. Refer to the
Normal Procedures Checklist for recommended positioning of the auxiliary
fuel pump switches.

High Altitude Engine Acceleration

The engines will accelerate normally from idle to full throttle with
full rich mixture at any altitude below 18,000 feet. At higher altitudes
it is usually necessary to lean the mixture to get smooth engine operatio
from idle to maximum power. At altitudes above 25,000 feet, and with
temperatures above standard, it takes one to two minutes for the turbine
accelerate from idle to maximum RPM, although adequate power is available
in 20 to 30 seconds. If fuel flow has been interrupted for any reason, tl
mixture should be leaned until the engine begins to accelerate as shown b,
an increase in manifold pressure (with throttle open). Thereafter, adjus
the mixture control for smooth engine operation.

Engine Shutdown

After extended periods of ground engine operation above 1600 RPM or wh
the cylinder head temperature indicator shows values within the upper hal
of the green arc, reduce power to between 600 and 800 RPM for a period of
not less than 2 to 3 minutes prior to engine shutdown. This procedure is
intended to reduce internal turbocharger temperatures and preclude the
possibility of premature accumulation of carbon on the turbine shaft seal

CABIN AIR SYSTEM

The cabin air system provides for cabin heating, ventilating and
defrosting. The system consists of an air inlet in the nose, a cabin fai
a gasoline combustion-type heater, pressurization air temperature contro’
and heat outlets in the cabin. Two heat outlets are located at the base
the windshield for defrosting purposes. Passenger compartment heat is p
vided by two plenums with nonadjustable heat outlets, located on the lef
and right side of the cabin just above the floor. Two are located on th
forward pressure bulkhead, see Figure 7-25 or 7-26.

Cabin heating and ventilating is accomplished by the cabin air DEFROS
AET and FWD controls, see Figure 7-25 or 7-26. The overhead directional
vents also supply unheated ventilating air in the pressurized mode. For
ventilation is obtained with the two-speed cabin fan which may be operat
independently of the heater. When the heater is actuated, the fan auto-
matically operates in low speed; if additional airflow is desired, the F
position may be selected.

HEATING AND DEFROSTING

Depressurized
Fresh air is picked up from the air inlet in the nose of the airplan
heated by the heater, and directed to the pilot and passenger compartme
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The heating and ventilating air is not recirculated, but exhausts overboard
through the cabin pressure regulating valve.

The heating system can be used for ventilation by placing the cabin fan
switch, see Figure 7-19, in either the NORMAL or HIGH position. The fan
provides unheated fresh air to the cabin through the cabin heat outlets.
In flight, ram air pressure can be used for ventilation by placing the
cabin heat switch to the OFF position, pulling out the cabin air knobs and
opening the heat outlets as desired.

Pressurized

Pressurization air is heated by the heater and ducted to the pilot and
passenger compartments. To increase passenger comfort and heating system
efficiency, the pressurization air temperature controls, see Figure 4-3,
may be rotated fully clockwise. This will allow higher pressurization air
temperatures, reducing cabin heater requirements. With the left pressuri-
zation air temperature control rotated fully clockwise, the overhead vents
will supply warm air.

CABIN HEAT SWITCH BREAKER

The cabin heater is controlled by a two-position cabin heat switch
breaker, see Figure 7-19. Switch positions are ON and OFF. Placing the

switch breaker in the ON position starts and maintains heater operation and
turns the cabin fan on Tow.

CABIN FAN SWITCH

The ventilating fan is controliled by a three-position cabin fan switch,
see Figure 7-19. Switch positions are NORMAL, OFF and HIGH.

CABIN AIR TEMPERATURE CONTROL KNOB

The cabin air temperature is controlled by the cabin heat knob, see

Figure 7-1. Clockwise rotation of this knob increases the desired tempera-
ture.

This knob adjusts a thermostat, which in turn controls heated air tem-
perature in a duct located just aft of the heater. When the temperature of
the heated air exceeds the setting of the thermostat, the thermostat auto-
matically opens and shuts off the heater. When the heated air cools to the
thermostat setting, the heater starts again. Thus the heater cycles on and
off to maintain an even air temperature. Operation is identical for the
pressurized and depressurized modes.

FORWARD CABIN AIR KNOB

The forward cabin air knob directs wamm air to two outlets located on
the forward pressure bulkhead. gfhese direct outlets allow fast warm-up
when the airplane is on the ground. Airflow through the direct outlets is
completely shut off by pushing the knob all the way in. The knob may be

set at any intermmediate position to regulate the quantity of air to the
pilot's compartment.

7-44 3 November 1980



Gt 421 c SECTION
NODEL AIRPLANE & SYSTEMS DESCRIPTION
AFT CABIN AIR KNOB

The aft cabin air knob controls airflow to the passenger conparimen
When the knob is pulled out, the air flows to the heater plenums and th
into the passengers' compartment. Airflow to the plenums is complete
shutoff by pushing the knob all the way in. The knob may be set in a
intermediate position to regulate the quantity of air to the cabin.

DEFROST KNOB

Windshield defrosting and defogging is controlled by the push-pull
frost knob. When the knob is pulled out, air flows from the defrost
outlets at the base of the windshield. MWhen the knob is pushed all the v
in, airflow to the defroster outlets is shut off. The knob may be set
any intermediate position to regulate the defroster airflow.

HEATER OVERHEAT WARNING LIGHT

An amber overheat warning light provided in the annunciator panel
labeled HEATER OVHT, see Figure 7-3. When illuminated, the light indica
that the heater overheat switch has been actuated and that the temperat
of the air in the heater has exceeded 163°C (325°F). Once the hea
overheat switch has been actuated, the heater turns off and cannot
restarted until the overheat switch, located in the right forward n
compartment, has been reset. This switch is accessible from inside
nose wheel well. Prior to resetting the overheat switch, the heater sho
be thoroughly checked to determine the reason for the malfunction.

HEATER OPERATION FOR HEATING AND DEFROSTING

(1) Battery Switch - ON.

(2) Pressurization Air Controls - PUSH IN.

%3) Cabin Vent Control - PUSH IN.

4) Cabin Air Knobs - PULL OUT.

(5) Defrost Knob - Adjust as desired (if defrosting is desire
(6) Cabin Heat Knob - MAX or as desired.

(7) Pressurization Air. Temperature Controls - CLOCKWISE.

(8) Cabin Heat Switch - ON.

NOTE

®If nc warm air is coming out of the registers within
one minute, turn cabin heat switch breaker OFF; and
try another start. If heater still does not start,
no further starting attempt should be made.

@®During heater operation, defrost and/or cabin air
knobs must be out.
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CABIN AIR SYSTEM SCHEMATIC
DEPRESSURIZED MODE, HEATER ON

DEFROST AIR

FORWARD
CABIN
HEATING
OUTLETS

CABIN '
PRESSURIZATION |
AIR DUMP |
|
|

VALVE-CLOSED

OVERHEAD
DIRECTIONAL
AIR VENTS

T
/ CODE

WARM PRESSURIZATION AIR
HEAT AND VENT AIR
MECHANICAL ACTUATION
ELECTRICAL ACTUATION

CABIN PRESSURE
REGULATING VALVE

CABIN PRESSURE DUMP
VALVE-OPEN

| inm

Figure 7-25
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HEATER USED FOR VENTILATION

(1) Battery Switch - ON.
(2) Cabin Air Knobs - PULL 0UT as desired.
(3) Cabin Fan Switch - NORMAL or HIGH as desired.

CABIN PRESSURIZATION SYSTEM.
OPERATING DETAILS

The airplane may be operated in either the pressurized mode or depres-
surized mode. The mode selection is made with the cabin pressurization
switch and/or the cabin vent control, see Figure 7-27 or 7-29. Mode of
operation should be selected prior to takeoff. 1f a mode selection must t
made while airborne, the cabin vent control should be moved very slowly &t
minimize pressure transients which would cause discomfort to the passen-
gers.

Pressurization air is supplied from each engine turbocharger through t
sonic venturi (flow Timiterg, the heat exchanger and then into the cabin.
Adequate flow to maintain pressurization is provided by either engine at
normal power settings. Power changes should be made smoothly to prevent
sudden changes in pressurization air inflow resulting in cabin pressure
transients.

The pressurization controls and indicators of your airplane, see Figut
7-27 (standard system) or 7-29 (optional system), consist of right and T¢
pressurization air controls, a cabin vent control, a cabin pressurizatio
switch, a cabin rate-of-climb indicator and a combination cabin altimete
and differential pressure indicator.

A warning 1ight, which illuminates at approximately 10,000 feet cabin
altitude indicating a need for oxygen, is located in the annunciator pan

To optimize normal operation in the pressurized mode, position the

pressurization controls as follows:

(1) Pressurization Air Controls - PUSH IN for all flight operations
ground operation when additional
ground ventilation is desired.

(2) Cabin Vent Control - PUSH IN for all flight operations and normi

ground operation.
- PULL OUT for additional ground ventilation

(3) Cabin Pressurization Switch - PRESSURIZE.

To optimize normal operation in the depressurized mode, position the
pressurization controls as follows:
(1) Pressurization Air Contrals - PUSH IN if heater operation or ad
tional ground ventilation is desi
- PULL OUT if heater operation is r
desired.
(2) Cabin Vent Control - PUSH IN if in-flight heater operation is
desired.
- PULL OUT if additional ground ventilatien
desired.
{3) Cabin Pressurization Switch - DEPRESSURIZE.
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CABIN AIR SYSTEM SCHEMATIC
PRESSURIZED MODE, HEATER ON

DEFROST AIR

FORWARD/

CABIN
HEATING —
OUTLETS

PRESSURIZATION
AIR DUMP
VALVE-CLOSED

OVERHEAD
DIRECTIONAL
AIR VENTS

CODE

CABIN PRESSURE
REGULATING VALVE WARM PRESSURIZATION AIR

HEAT AND VENT AIR

CABIN PRESSURE DUMP -—= MECHANICAL ACTUATION
VALVE-CLOSED —— ELECTRICAL ACTUATION
Figure 7-26
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STANDARD PRESSURIZATION SYSTEM

The PRESSURIZE position of the cabin pressurization switch, see Figure
7-26, provides for cabin pressurization at altitudes above 8000 feet. The
cabin altitude is waintained at 8000 feet at all airplane altitudes betwee
8000 and 23,120 feet. From 23,120 feet to the operating ceiling of 3n "0Q
feet, 5.0 PSI differential is maintained between cabin and atmosphere.

Until reaching 8000 feet, the cabin rate-of-climb, see Figure 7-27, wil
be equal to the airplane rate-of-climb. At 8000 feet, the cabin rate-of-
climb will drop to zero as pressurization begins. The cabin rate-of-clint
will remain approximately at this indication until the airplane has reache
an altitude of 23,120 feet. Above this altitude, the cabin altitude will
again begin to ascend as the airplane ascends, but at a lesser rate than
the airplane rate-of-climb because of the difference in ambient air densit
and cabin air density. The cabin altitude reaches approximately 10,000
feet at an airplane altitude of 26,500 feet; at this time the altitude

warning light on the annunciator panel will illuminate, indicating the nee
for oxygen.

STANDARD PRESSURIZATION CONTROLS
AND INDICATORS

CABIN ALTITUDE AND CABIN RATE-OF-CLIMB INDICATOR
DIFFERENTIAL INDICATO/R / CABIN VENT CONTROL

/

F
L9

£

o

PRESSURIZATIO

CABIN PRESSURIZATION SWITCH AIR CONTROLS

Figure 7-27

The cabin differential pressure of 5.0 PSI is limited by the pressure
regulator valve, see Ficure 7-26, located in the aft portion of the cabin
This valve automatically permits air to leave the cabin to maintain the
desired pressure. If the regulating valve should fail in the closed posi
tion, a dump valve, see Figure 7-26, also located in the aft portion of t
cabin, operates as a safety valve to regulate maximum cabin differential
pressure at 5.3 PSI. This is a dual function valve which functions as a

cabin dump when the DEPRESSURIZE position is selected with the cabin pres
surization switch.

The cabin altitude which 1s maintained at a given airplane altitude is
shown in Figure 7-28.
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STANDARD PRESSURIZATION SCHEDULE

AIRPLANE ALTITUDE CABIN ALTITUDE
SEA LEVEL TO 8000 FEET SAME AS AIRPLANE ALTITUDE
8000 to 23120 FEET 8000 FEET

24,790 FEET
26,500 FEET
28260 FEET
30.000 FEET

9000 FEET
10000 FEET
11,000 FEET
11.850 FEET

Figure 7-28

The aft cabin dump valve is used during ground operation to assure the
cabin pressure differential is zero. The dump valve is opened automat-
y by the landing gear safety switch when the weight of the airplane is
on the landing gear or can be opened manually by selecting the DEPRESSURIZE
position of the cabin pressurization switch. Normally, the cabin pres-
surization switch can be left in the PRESSURIZE position. However, should
a malfunction occur or if a landing is attempted above 8000 feet pressure
altitude, select the DEPRESSURIZE position. This airplane is not certified
for landings with the cabin pressurized.

icall

The airplane cannot be pressurized on the ground as
the landing gear safety switch circuit is intercon-
nected with the aft cabin dump valve circuit.

NOTE:

In the event that an emergency should require immediate depressuriza-
place the cabin pressurization switch in the DEPRESSURIZE position,
see Figure 7-25, and pull out the cabin vent control. These actions elec-
trically open the aft cabin dump valve and mechanicaily open the ram air
inlet butterfly valve located in the nose; however, pressurization air will
still flow into the cabin.

tion,

OPTIONAL PRESSURIZATION SYSTEM

For the pressurization system to operate, the cabin pressurization
switch must be in the PRESSURIZE position and the cabin vent control and
urization air controls must be pushed in, see Figure 7-29. The
desired cabin altitude can then be selected by the cabin altitude control
and the desired cabin rate-of-climb can be selected by the cabin rate

press

control, see Figure 7-29.

The selected values can be maintained until a

cabin altitude is reached which results in a 5.0 PSI differential between

the cabin and atmosphere.
altitude control and the

To obtain the optimum benefit from the cabin
cabin rate control, set in the cruise pressure

altitude plus 500 feet on the inner AIRCRAFT ALT scale just prior to take- |
off with the arrow on the cabin rate control positioned straight up. After
takeoff, with the cabin pressure stabilized, slowly reset the cabin alti-
tude control to cruise altitude plus 500 feet on the inner AIRCRAFT ALT
ccale or destination field pressure altitude plus 500 feet on the outer

CABIN ALT scale.
altitude.

7-50

Make the selection which will provide the highest cabin
For cruising altitudes below the inner scale values, always
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OPTIONAL PRESSURIZATION CONTROLS
AND INDICATORS

CABIN ALTITUDE AND DIFFERENTIAL INDICATOR

CABIN RATE-OF-CLIMB INDICATOR
CABIN RATE CONTROL
‘CABIN ALTITUDE CONTROL

CABIN VENT CONTROI

3
9
:
"3 3
N
PRESSURIZATIO
CABIN PRESSURIZATION SWITCH AIR CONTROLS

Figure 7-29

select the destination field pressure altitude plus 500 feet on the ¢ v
scale. The selection should be made slowly to provide maximum comfort.
Adjust the cabin rate control as the climb progresses such that the
selected cabin altitude is reached at approximately the same time that ti
airplane reaches cruising altitude.

The above procedure is recommended because once the engines have been
started and a source of vacuum is avajlable, the pressure control system
will begin to “climb" to the preset cabin altitude; thus, if cabin altit
required for cruise is selected too soon, the pressure control system wi’
have climbed to an altitude approaching the desired cabin altitude befor
the airplane leaves the ground. Since the cabin pressure can never be T
than outside ambient pressure, the cabin will be unpressurized until the
airplane "catches up" with the pressure control system or the desired ca
altitude is reached, whichever occurs first. This will result in no cab
rate control being available as the cabin rate-of-climb will be equal to
the airplane rate-of-climb.

The cabin differential pressure of 5.0 PSI is limited by the pressure

reguiator valve, see Figure 7-26, located in the aft portion of the cabi
This valve automatically permits air to leave the cabin to maintain the
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desired pressure. If the regulating valve should fail in the closed posi-
tion, a dump valve, see Figure 7-26, also located in the aft portion of the
cabin, operates as a safety valve to regulate maximum cabin differential
pressure to 5.3 PSI. This is a dual function valve which also functions as
a cabin dump when the DEPRESSURIZE position is selected with the cabin
pressurization switch.

OPTIONAL PRESSURIZATION SCHEDULE [
AIRPLANE ALTITUDE CABIN ALTITUDE
SEA LEVEL TO 10,060 FEET SEA LEVEL
13.910 FEET 2000 FEET
16,850 FEET 4000 FEET
19,920 FEET 6000 FEET
23120 FEET 8000 FEET
26500 FEET 10,000 FEET
30.000 FEET 11,950 FEET
Figure 7-30

The aft cabin dump vaive is used during ground operation to assure the
cabin pressure differential is zero. The dump valve is opened automati-
cally by the landing gear safety ewitch when the weight of the airplane is
on the landing gear or can be opened manually by selecting the DEPRESSURIZE ,
position of the cabin pressurization switch, Normally, the cabin pressuri-|{
zation switch can be left in the PRESSURIZE position. However, should a
malfunction occur or if the cabin altitude is inadvertently set at & lower
altitude than field pressure altitude, select the DEPRESSURIZE position.
1t is important, therefore, to select a cabin altitude approximately 500
feet above field pressure altitude and check cabin pressure differential at
zero prior to landing. This will prevent any cabin pressure transients on

landing and provide maximum passenger comfort.

NOTE

The airplane cannot be pressurized on the ground as
the landing gear safety switch circuit is intercon-
nected with the aft cabin dump valve circuit.

The Towest cabin altitude which can be maintained at any given airplane
altitude is shown in the chart in Figure 7-30.

OXYGEN SYSTEM

The oxygen system provides jndividual service for the pilot, copilot and/
each passenger. The oxygen supply is stored in either an 11.0 or 114.9 '
cubic foot bottle Tocated in the nose compartment. Cabin plumbing,
including outlets for each occupant, is standard with each airplane and
will vary with individual airplane seating configuration. The oxygen
control, pressure gage (see Figure 7-1), bottle, regulator and nose com-
partment plumbing are optional.
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The oxygen system is activated by pulling the oxygen control knob, see
Figure 7-1, to the ON position, allowing oxygen to flow from the regulatc
to all cabin outlets. A normally closed valve in each oxygen outlet is
opened by inserting the connector of the mask and hose assembly. After
flights using oxygen, the pilot should insure that the oxygen system has
been deactivated by unplugging all masks and pushing the oxygen cont
knob completely to the OFF position.

NOTE:

1f the oxygen control knob is left in an interme-
diate position between ON and OFF, it may allow low
pressure oxygen to bleed through the regulator into
the nose compartment of the airplane.

COCKPIT OXYGEN OUTLETS

OXYGEN OUTLET

ARMREST,

MIKE JACK OXYGEN MASK STOWACG
M il T
HEADPHONE JACHK COMPARTMEN

PILOT'S SIDE SHOWN:; IDENTICAL CONTROLS ARE PROVIDED
FOR THE COPILOT.

Figure 7-31
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The oxygen system with optional 114.9 cubic foot oxygen bottle provides
adequate oxygen flow rates up to 30,000 feet cabin altitude and is suitable
for cruising at altitudes in excess of 25,000 feet for extended periods,
see Figure 7-32. The oxygen outlets for the pilot and copilot are located
inside the stowage compartment under the outboard armrests, see Figure
7-31. Oxygen ocutlets for passengers are located overhead of each seat

position, see Figure 7-21. The pilot, copilot and passengers shall always
use the blue hose assembiies. :

OXYGEN DURATION CHART

114.9 CUBIC FOOT SYSTEM

OXYGEN DURATION IN HOURS
NUMBER QF PERSONS

= TOTAL HOURS DURATION
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Figure 7-32
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The oxygen system with optional 11.0 cubic foot bottle provides adequat
oxygen flow rates up to 30,000 feet cabin altitude, see Figure 7-33. This
system is designed solely to provide for emergency descents as described i
Section 3. The system is calibrated for two different altitude ranges,
which are: 14,000 to 22,000 feet cabin altitude and 22,000 to 30,000 <-et
cabin altitude. Selection of the desired altitude range is accomplis. t
appropriate selection of color-coded hose assemblies. The oxygen outlets
for the pilot and copilot are located inside the stowage compartment under
the outboard armrests, see Figure 7-31. Oxygen outlets for passengers ar
located overhead of each seat position, see Figure 7-21. The pilot shall
always use the red hose assembly.

NOTE

Some airplanes are delivered with red oxygen hose
mask connectors only. If your airplane is so
equipped, disregard all information pertaining to
orange oxygen hose mask connectors.

OXYGEN CONSUMPTION RATE CHART
11.0 CUBIC FOOT SYSTEM

OXYGEN DURATION CALCULATION:

TOTAL OXYGEN DURATION (HOURS) = OXYGEN PRESSURE INDICAT
READING + [OXYGEN CONSUMPTION (PSI/HR) x NUMBER OF
PASSENGERS + PILOT CONSUMPTION RATE]

CABIN ALTITUDE HOSE ASSEMBLY CONSUMPTION
RANGE-FEET COLOR PSI/HR
ey ORANGE 965

22,000 i
22,000
! 1352
30,000 RED
Figure 7-33
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PASSENGER LOADING

Due to the differences in installed optional equipment on the airplane,
a wide CG range exists. Under certain passenger loading conditions, it is
possible to exceed the aft CG limits, which can lead to teil tipping. To
prevent this from occurring, owners and pilots should study their air-
plane's weight and balance information to become familiar with the air-
plane's capabilities and limitations. It is recommended that the loading
of passengers be as follows:

(1) Load the baggage in the nose and avionics compartments prior to
boarding of the crew and passengers.

(2) No baggage allowed in the aft cabin.

(3) When boarding pecple, have the pilot, or person who is to occupy
the copilot seat, be the first to board with the remaining people
fi11ing the most forward seats first and the aft seats last.
Arrange to have the heavier people occupy the most forward seats.

(4) When unioading the airplane, have one person remain in the copilot
or pilot seat wile the other flignt deck occupant goes aft to open

the door. Arrange to have the passengers in the aft seats be the
first to depiane.

BAGGAGE COMPARTMENTS

Six baggage locations, see Figure 1-3, are available: wo in the
fuselage nose section, two in the aft cabin area and one location in the
aft portion of each engine nacelle.

These baggage areas are intended primarily for low-density items such as
luggage and briefcases. The floors of the wing locker baggage areas are
primary structure. Therefore, care should be exercised during loading and
unloading to prevent damage. When loading high-density objects, insure
that adequate protection is avaiiable to prevent damage to any of the
airplane's primary structure. Without optional equipment installed, 200
pounds can be carried in each wing locker, 250 pounds in the avionics bay,
350 pounds in the nese baggage compartment, 400 pounds in the aft cabin Bay
A and 100 pounds in the aft cabin Bay B. MWith optional equipment
installed, refer to Section 2 or the loading placards in your airplane's

baggage compartments.
IWARNING'

@ The transportation of hazardous materials is dis-
couraged. However, if transport of this material is
necessary, it shall be done in accordance with FAR
103 and any other applicable regulations.

@ Under no circumstances, allow the loading of people
or animals in the nose baggage area or wing lockers.
These areas do not qualify for carriage of animate
objects.
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AIRPLANE TIE-DOWN PROVISIONS AND JACK POIN

A wing tie-down fitting is provided on the Tower surface of each wing
aft of each main gear. The fittings retract into the wing when not in us
The empennage is secured at the tail tie-down fitting located on the
fuselage bottom, below the elevator hinge line. In addition the nos. 2a
can be secured with ropes attached to the nose gear assembly above the
scissors linkage.

Three jack points are provided on the underside of the airplane. The
main gear jack points are located inboard of and in-line with the wing f1
hinge. The nose gear jack point is located aft of the left nose gear doc
hinge. Jack pads, which are provided with the airplane, are required to
installed in each jack point before the airplane can be jacked.

SEATS, SEAT BELTS AND SHOULDER HARNESSES
PILOT AND COPILOT PROVISIONS

The pilot and copilot seats are secured to seat pan assemblies which
attached to the forward main spar carry-thru structure. The seats are
adjustable fore and aft on seat rails by Tifting the handle located on tl
forward face of the seat.

Seat belts are provided for both seats and are attached to airplane
structure on the floor. The shoulder harnesses attach aft and outboard
the pilot's and copilot's seats to overhead structure. The opposite end
each harness can be attached permanently to the outhoard pilot's or
copilot's seat belt. An adjustment is provided between the attach point
With the optional shoulder harnesses, inertia reels are bolted to overhe
structure aft and outboard of the pilot's and copilot's seats. The * ¢
site end of the harnesses attach to the seat belts with a detachable
fastener. The inertia reels allow normal fore and aft movement of the
occupants until a violent movement occurs, at which time the reel will
Tock, restricting forward movement of the seat occupant.

PASSENGER PROVISIONS

The passenger seats are attached to continuous seat rails located on
each side of the cabin area. The seats are adjustable fore and aft, Wi’
the 1imits of the seat stops, by raising the handle located on the fron
the seat. If the optional adjustable seats are installed, a button is
provided on the front of the inboard armrest which allows reclining of
seat back. Insure the seat stop pins are engaged with the holes in the
seat rails before takeoff and landing. Each seat is equipped with a se
belt which is attached to the seat structure.
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DOORS, WINDOWS AND EXITS
CABIN DOOR

The main cabin door is a two-section, outward opening, airstair door.
The lower section folds down to provide two steps for ease in boarding and
deplaning passengers, while the top portion folds up.

[CAUTION]

When entering or exiting airplane equipped with
preurmatic Tower door extender, ensure lower cabin

door is fully extended before putting weight on
steps.

The lower door handle is located such that the upper door must be open
to gain access to it. In addition, the locking pin receptacles can be
visually inspected for positive engagement, see Figure 7-34.

As an additional safety feature, a cabin door warning light is provided.
This 1light is located in the annunciator panel, see Figure 7-3, and is
i1luminated when the cabin door is not securely latched.

Cabin door sealing is provided by a pneumatic tube door seal that is
inflated by pressurization air from the Teft engine. With the left engine
operating, and the cabin door closed and the locking pins fully engaged,
the door seal is inflated to provide positive fuselage to door sealing.
When the cabin door locking pins are disengaged, the door seal is depres-
surized to allow the door to be opened and closed easily.

CABIN DOOR SAFETY AND LOCKING PINS

LATCHING HQOK INSPECTION UPPER DOOCR LATCH

LOWER DOOR LATCH LOCK PLATE

LOCKING PIN
INSPECTION
HOLES

LOCKING PIN
INSPECTION
HOLES

Figure 7-34
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WINDOWS

Seven windows are provided on each side of the airplane. A1l windo
are fixed except the foul weather windows located forward of the pilot
and copilot's side windows. These foul weather windows can be open
during all ground operations and in-flight operations with the cab d
pressurized. Airspeed is not restricted with the foul weather w.. o
open.

EMERGENCY EXIT WINDOW

The forward oval cabin window on the right side of the passenger co
partment can be removed for emergency exit. Pull off the plastic cov
over the emergency release handle under the window. Turn the relea
handle counterclockwise to release the window retainers, then pull t
window in and down.

CONTROL LOCKS

A control column lock is provided to restrict control column movemer
This restriction holds the ailerons in a neutral position and the elevatc
approximately 10° down, thus preventing damage to the control surfaces
gusty wind conditions. .

The rudder is secured with the optional rudder gust lock. To engage !
lock, center the rudder, insure the elevator iz fully down, then move f
external rudder lock handle to the lock position. The rudder lock is i
engaged by rotating the external rudder lock handle to the unlock posit
The rudder lock handle is Tocated above the left horizontal stabilizer
the side of the fuselage. If the optional rudder lock is not install
the rudder can be secured by placing an external control surface lock o
the vertical stabilizer and rudder. If neither rudder lock is ava®'"b
caster the nosewheel to the full left or right position. This act: w
deflect the rudder against its stop, thus restricting rudder moveme

IWARNING'

Insure all control locks are remdved before starting
the engines.

PROPELLERS

The airplane is equipped with all-metal, three-bladed, constant-spe
full-feathering, single-acting, governor-regulated propellers. Each
peller utilizes oil pressure which opposes the force of springs and ct
terweights to obtain correct pitch for engine load. 01 pressure fram
propeller governor drives the blades toward low pitch (increasing f
while the springs and counterweights drive blades toward high pitch |
creasing RPM). The source of oil pressure for propeller operation
furnished by the engine oil system, boosted in pressure by the govet

gear pump, and supplied to the propeller hub through the engine cranksl
flange.

To feather the propeller blades, the propeller control Tlevers on
control pedestal must be placed in the feather position. Unfeathering
propeller is accomplished by positioning the propeller control lever to
increase RPM position. The optional unfeathering system uses accumul
air and oil to force the propeller out of feather and into the low p
condition.
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PROPELLER SYNCHROPHASER

The optional propeller synchrophaser system (see Figure 7-35) senses the
RPM of both engines, compares this data and makes required adjustments to
control engine RPM exactly the same. The pilot, by varying the phase
control knob, can select the most desirable propeller phase relationship
for various flying conditions.

The synchrophaser system consists of two propeller governors incorpo-
rating magnetic transducers and electromagnetic control coils, electronic
control box, on-off switch and indicator light and potentiometer to adjust
phase settings. The transducers create one negative to positive pulse per
revolution that is fed into the control box and is used to synchronize the
engines by comparing the time of arrival between signals of the two gover-
nors. Any error in time between signal comparison causes the governor
control coil to change fly weight positions, speeding up the RPM of the
slower running engine to bring about synchronization. The pilot, by
adjusting the potentiometer, varies propeller phase relationship by chang-
ing signal timing between governors.

When the system is initially turned on, only the slower turning pro-
peller is adjusted to increase RPM. This feature keeps the system oper-
ating more closely to the manually selected RPM. Also, if an engine is
feathered without shutting off the system, there will be no RPM loss by the
operating engine below the manually selected RPM.

The on-off light is only an indicator that the system is on or off and
in no way is it an indicator of system performance. If the bulb should

happen to burn out or otherwise fail during operation, the system is still
operative and the bulb may be replaced when convenient to do so.

PROPELLER SYNCHROPHASER

PHASING KNOB SYNCHROPHASER LIGHT _FUNCTEON SWITCH

Figure 7-35
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For best operation, it is important to guard against propeller control
creeping by setting the quadrant friction lock tightly. On extended
flights, it may be necessary to periodically switch to the OFF position,
reset propeller synchronization manually and reengage the synchrophaser.

NOTE

Manually synchronize propellers within 25 RPM prior
to turning system on. After system is operating,
RPM adjustment may be made by moving both propeller
control levers together. This sheuld keep both
governor settings close enough to remain in the syn-
chrophaser's operating range.

If the propellers should go out of synchronization, turn system off;
manually synchronize the propellers and turn the system on.

This propeller synchrophaser may be ON for all flight operations includ-
ing takeoff and landing; however, normal RPM variations during takeoff roll

may exceed the synchrophaser capture range causing the synchrophaser to
break Tlock.

CABIN FEATURES
CABIN FIRE EXTINGUISHER (if Installed)

A portable 1) pound Halon 1211 fire extinguisher is provided in case of
an inadvertent cabin fire. The fire extinguisher, Tlocated beneath the
copilot's seat, should be checked prior to each flight to ensure that
bottle pressure, as indicated by the gage on the bottle, is wuhm the
green arc (approximately 125 PSI). To operate the bottle:

1. Lloosen the retaining clamp and remove extinguisher from bracket.
2. Hold bottle upright, pull retaining pin, and press lever to dis-
charge.

NOTE

®Begin discharge 5 feet from fire, at base of the
flame, and sweep as required across the flame.

@®Extinguisher should be recharged after each use.
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INTRODUCTION

Section 8 of this handbook provides information on cleaning, inspe
tion, servicing and maintenance of the airplane.

If your airplane is to retain the new plane performance and depend-
ability, certain inspection and maintenance requirements must be followed.
It is wise to follow a planned schedule of lubrication and preventive
maintenance based on climatic and flying conditions encountered in your
Tocality.

Keep in touch with your Cessna Dealer, and take advantage of his knowl-
edge and experience. He knows your airplane and how to maintain it. He
will remind you when lubrications and oil changes are necessary, and about
other seasonal and periodic services.

A11 correspondence concerning your airplane should include the airplane
model and serial number. This information may be obtained from the FAR-45
required identification plate located on the forward door post. Refer to

the Airplane Service Manual for an illustration of the identification
plate.
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PUBLICATIONS

Various publications and flight operation aids are furnished in the
airplane when delivered from the factory. These items are listed as
follows:

CUSTOMER CARE HANDBOOK

PILOT'S OPERATING HANDBOOK AND FAA APPROVED AIRPLANE FLIGHT MANUAL
PILOT'S CHECKLIST :

CRUISE COMPUTER

WORLDWIDE CUSTOMER CARE DIRECTORY

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

INFORMATION MANUAL (Contains Pilot's Operating Handbook and FAA
Approved Airplane Flight Manual Information)
SERVICE MANUALS AND PARTS CATALOGS FOR YOUR
AIRPLANE
ENGINE AND ACCESSORIES
AVIONICS

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

NOTE

A Pilot's Operating Handbook and FAA Approved Air-
plane Flight Manual which is lost ‘or destroyed may
be replaced by contacting your Cessna Dealer or
writing directly to the Customer Services Depart-
ment, Cessna Aircraft Company, Wichita, Kansas. An
affidavit containing the owner's name, airplane
serial number and registration number must be
included in replacement requests since the Pilot's
Operating Handbook and FAA Approved Airplane Flight
Manual is identified for specific airplanes only.

OWNER NOTIFICATION SYSTEM

As the owner of a Cessna, you will receive applicable Cessna Ouner
Advisories at no charge. These Owner Advisories will be mailed to the
address that is provided to Cessna on the Warranty Registration Application
Card which is included in your Customer Care Handbook. A subscription
service for Propjet Service Information Letters is available directly from
the Cessna Customer Services Department. Your Cessna Dealer will be glad
to supply you with details concerning this subscription program, and stands

ready, through his Service Department, to supply you with fast, efficient,
low-cost service.

INSPECTION REQUIREMENTS

As required by Federal Aviation Regulations, all civil airplanes of
U.S. registry must undergo a complete inspection (annual) each twelve
calendar months. In addition to the required annual inspection, airplanes

operated commercially (for hire) must have a complete inspection every 100
hours of operation.
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In lieu of the above requirements, an airplane may be inspected ir
accordance with a progressive inspection schedule, which allows the worl
Joad to be divided into smaller operations that can be accomplished fir
shorter time periods.

The Cessna Progressive Care Program has been developed to prov®'
modern progressive inspection schedule that satisfies the complete air —.n
inspection requirements of both the 100-hour and annual inspections a
applicable to Cessna airplanes.

Additional inspections may be required by the FAA. These inspection
are issued in the form of Airworthiness Directives and can apply to th
airframe, engines and/or components of the airplane. It is the owner'
responsibility to insure compliance with these directives. In some cases
the Airworthiness Directives require repetitive compliance; therefore, th
owner should dinsure inadvertent noncompliance does not occur at futur
inspection intervals.

NOTE
Refer to FAR Parts 43 and 91 for properly certifi-
cated agency or personnel to accomplish the inspec-

tions. Contact your local Cessna Dealer for addi-
tional information.

CESSNA PROGRESSIVE CARE PROGRAM

The Cessna Progressive Care Program has been developed to provide
modern progressive inspection schedule that satisfies the complete airplar
inspection requirements and to help you realize maximum utilization of yoi
airplane at a minimum cost and down-time. Under this program, your ail
plane is inspected and maintained in four operations at 50-hour interva
during a 200-hour pericd. The operations are recycled each 200 ho. a
are recorded in a specially provided Aircraft Inspection Log as each ope
ation is conducted.

The Cessna Aircraft Company recommends Progressive Care for airplan
that are being flown 200 hours or more per year. The procedures for t
Progressive Care Program have been carefully worked out by the factory a
are followed by the Cessna Dealer Organization. The complete familiari
of Cessna 421 Dealers with Cessna equipment and factory-approved procedur
provides the highest level of service possible at lower cost to Cess
owners.

CESSNA CUSTOMER CARE PROGRAM

Specific benefits and provisions of the Cessna MWarranty plus ott
important benefits for you are contained in your Customer Care Handbc
supplied with your airplane. You will want to thoroughly review ti
Handbook and keep it in your airplane at all times.

Coupons attached to the Customer Care Handbook entitle you to an i
tial inspection and either a Progressive Care Operation No. 1 or the i
100-hour inspection within the first 6 months of ownership at no charge
you. If you take delivery from your Dealer, the initial inspection w
have been performed before delivery of the airplane to you. If you pick
your airplane at the factory, plan to take it to your Dealer reasona
soon after you take defivery, so the initial inspection may be perfor
allowing the Dealer to make any minor adjustments which may be necessa
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You will also want to return to your Dealer either at 50 hours for your
first Progressive Care Operation, or at 100 hours for your first 100-hour
inspection depending on which program you choose to establish for your
airplane. While these important inspections will be performed for you by
any Cessna Dealer, in most cases you will prefer to have the Dealer from
whom you purchased the airplane accomplish this work.

SERVICING REQUIREMENTS

For quick and ready reference, quantities, materials, and specifica-

tions for frequently used service items (such as fuel, oil, etc.) are shown
in this section.

In addition to the Preflight Inspection covered in Section 4, complete
servicing, inspection, and test requirements for your airplane are detailed
in the Airplane Service Manual. The Service Manual outlines all items
which require attention at 50, 100, and 200 hour intervals plus those items
which require servicing, inspection, and/or testing at special intervals.

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

Cessna Progressive Care insures that these requirements are accom-
plished at the required intervals to comply with the 100-hour or annual
inspection as previously covered.

Depending on various flight operations, your local government aviation
agency may require additional service, inspections, or tests. For these
regulatory requirements, owners should check with Tocal aviation officials
where the airplane is being operated.

AIRPLANE FILE

There are miscellaneous data, information and licenses that are a part
of the airpiane file. The following is a checklist for that file. 1In
addition, a periodic check should be made of the latest Federal Aviation
Regulations to insure that all data requirements are met.

A. To be displayed in the airplane at all times:
(1) Aircraft Airworthiness Certificate (FAA Form 8100-2).
(2) Aircraft Registration Certificate (AC Form 8050-3).
(3) Aircraft Radio Station License (Form FCC-556, if transmitter
installed).
(4) Radio Telephone Station License (Form FCC-401, if Flitefone I1I
Radio Telephone is installed).
B. To be carried in the airplane at all times:
(1) Meight and Balance, and associated papers (latest copy of the Re-
pair and Alteration Form, Form 337, if applicable).
(2) Airplane Equipment List.
(3) Pilot's Operating Handbook and FAA Approved Airpiane Flight
Manual.
(4) Pilot's Checklist.
C. To be made available upon request:
(1) Airplane Log Book.
(2) Engine Log Books.

g8-4 1 November 1979



Cea, 421 c SECTION
MODEL HANDLING, SERVICE & MAINTENANC
Most of the items listed are requived by the United States Federal
Aviation Regulations. Since the regulations of other nations may require
other documents and data, owners of airpianes not registered in the Unitec
States should check with their own aviation officials to determine their

individual requirements.

Cessna recommends that these jtems, plus the power computer, Cu. m

Care Handbook and Customer Care Card, be carried in the airplane at a
times.

PREVENTIVE MAINTENANCE

Part 43 of the FAR's allows the holder of a pilot certificate, issued
under Part 61, to perform preventive maintenance on any airplane owned or
operated by him that is not used in air carrier service. Refer to FAR Pa

43 for a list of preventive maintenance items the pilot is authorized to
accomplish.

NOTE

®Prior to performance of preventive maintenance, re-
view the applicable procedures in the Airplane
Service Manual to insure the procedure is properly
compieted.

@711 maintenance other than preventive maintenance
must be accomplished by appropriately licensed
personnel. Contact your Cessna Dealer for addition-
al information.

@Pilots operating airplanes of other than United
States registry should refer to the regulations of
the country of certification for information on
preventive maintenance that may be performed by
pilots.

ALTERATIONS OR REPAIRS TO THE AIRPLANE

Alterations or repairs to the airplane must be accomplished by
appropriately licensed personnel. If alterations are considered, the F/

should be consulted to insure that the airworthiness of the airplane is
violated.

GROUND HANDLING
TOWING

The airplane should be moved on the ground with the aid of the nose
wheel towing bar provided with the airplane. The tow bar is designed t
attach to the nose gear strut fork.
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1. Head airplane into the wind if possible.
2. Set parking brake and install control locks to restrict travel of

all movable surfaces.
[CAUTION]

Do not set parking brake when the brakes are over-
heated or during cold weather 'when accumulated
moisture may freeze the brakes.

3. If a rudder gust lock is not available, caster the nosewheel t

the extreme left or right positions.

Install pitot tube cover(s) if available.

Set elevator, aileron and rudder trim tabs to neutral, so the tri

tabs fair with the control surfaces.

6. Use ropes or chains of at least 700 pounds tensile strengtt
Secure the nose gear with a rope or chain attached above the nos
gear torque link. The other end should be attached to a substar
tial ground anchor. The rope or chain angle to the ground shou’
be 45 degrees. Attach a second rape or chain in a similar manne
to the opposite side of the nose gear. Secure the tail tie-do
fitting in a similar manner, .

(S0 =)
o .

JACKING AND LEVELING

Three jack points are provided on the underside of the airplane. 0
jack point is Tocated just aft of the nosewheel well, and one is located
the lower surface of each wing, inboard and in-line with the wing fl
hinge. Jack pads, which are provided with the airplane, are required to
installed in each jack point before the airplane can be jacked.

NOTE

®To prevent the flight hour recorder from recording
wnile the airplane is on jacks and battery switch is
in the ON position, remove fuse located in the side
console. Reinstall fuse when finished.

®Special two-ton jacks, ideally suited to the air-
plane, can be supplied by the Cessna Aircraft

Company. Three jacks are required to 1ift the
airplane.

To level the airplane longitudinally and laterally, use the th
jacking points provided on the airplane. Level longitudinally by back
out the two screws at "Level Point" on the right outside fuselage (oppos
cabin door) at Stations 214.00 and 238.00 and place a spirit level on th
screws, then level longitudinally. To Tevel lateraliy, place a spi
Jevel at Station 154.00 (aft of front spar) on the underside of fusela
Refer to the Airplane Service Manual for additional information.

FLYABLE STORAGE

Flyable storage applies to all airplanes which will not be flown for
indefinite period but which are to be kept ready to fly with the 1le
possible preparation. If the airplane is to be stored temporarily,
indefinitely, refer to the Airplane Service Manual for proper stor
procedures.
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Airplanes which are not in daily flight should have the propellers
|r0tated, by hand, six revolutions at least once each week. In damp ¢li-
mates and in storage areas where the daily temperature variation can cause
condensation, propeller rotation should be accomplished more frequently.
Rotating the propeller and stopping at 45° to 90° from it's original posi-
tion redistributes residual o0il on the cylinder walls, crankshaft and gear
surfaces and repositions the pistons in the cylinders, thus minimizing
corrosion. Rotate propellers as follows: '

Throttles - IDLE.

Mixtures - IDLE CUT-OFF.

Magneto Switches - OFF.

. Propellers - ROTATE CLOCKWISE. Manually rotate propellers six
revolutions, standing clear of arc of propelier
blades. Stop the propeller 45° to 90° from it's
original position

E= SIS e

Keep fuel tanks full to minimize condensation in the fuel tanks.
Maintain battery at full charge to prevent electrolyte from freezing in
cold weather. If the optional 1000 series avionics and/or optional fuel
flow indicating system are installed, the battery will discharge continu-
ously, regardless of battery switch position. This flow of current is
required to maintain the memories of the referenced equipment. If the’
airplane 1is not in frequent use (inactive for Tonger than two days),
battery discharge can be avoided by disconnecting the battery or disengag-
ing the FREQ MEM circuit brezker for the avionics or CABIN LTS circuit
breaker for the fuel flow indicating system.

NOTE

@®A malfunctioning nose baggage or wing locker light
will completely deplete the battery in approximately
four days, depending on the degree of charge and
condition of the battery.

@®Airplanes inactive for long periods of time should
have the battery serviced in accordance with BATTERY
servicing, this section.

If the airplane is stored outside, tie-down airplane in anticipation of
high winds. Secure airplane as follows:

1. Secure rudder with the optional rudder gust Tock or with a control
surface lock over the fin and rudder. If a lock is not available,
caster the nosewheel to the full left or right position.

Install pitot tube cover(s) if available.

Set elevator, aileron and rudder trim tabs to neutral so the trim

tabs fair with the control surfaces.

4, 1Install control column lock in pilot's control column, if avail-
able. If column lock is not available, tie the pilot's control
wheel full aft with a seat belt.

5. Tie ropes or chains of at least 700 pounds tensile strength to the
wing tie-down fittings located on the underside of each wing, aft
of the main landing gear. Secure the opposite ends of the ropes
or chains to ground anchors. Chock the main landing gear tires;
do not set the parking brake if a long period of inactivity is
anticipated as brake seizing can result.

w M

3 November 1980
8-8 Revisicn 1 - 2 Apr 1982



cﬂ.%a42‘l c SECTION €
MODEL HANDLING. SERVICE & MAINTENANCE

6. Secure a rope (no chains or cables) to the upper nose gear trun
nion and secure opposite end of rope to a ground anchor. Choc
the nose landing gear tire.

7. Secure the middle of a rope or chain to the tail tie-down fitting
Pull each end of the rope or chain at a 45-degree angle and secur
to ground anchors at each side of the tail.

8. At the end of 30 days, the airplane should be flown for 30 minute
until o0il and cylinder temperatures-reach normal operating range
If the airplane is not flown at the end of 30 days, the airplan
should be placed in temporary or indefinite storage.

SERVICING

NOTE

Refer to the Airplane Service Manual for complete
servicing requirements.

FUEL (Approved Fuel Grades and Colors)

PRIMARY - 100 (Formerly 100/130) Grade Aviation Fuel (Green)
ALTERNATE - 100LL Grade Aviation Fuel (Blue)

Service after each flight. Keep tanks full to retard condensation
the tanks. Tank capacities are:

Each Main Tank - 106.7 Gallons
Each Optional Wing Locker Tank - 28.4 Gallons

Isopropyl alcohol or ethylene glycol monomethyl ether may be added
the fuel supply in quantities not to exceed 1% or .15% by volume, respe
tively, of the total. Refer to Fuel Additive paragraphs in this sect’

for additional information.
WARNING

@ Do not operate any avionics or electrical equipment
on the airplane during fueling. Do not allow open
flame or smoking in the vicinity of the airplane
while fueling.

®During all fueling operations, fire fighting equip-
ment must be available. Two ground wires from
different points on the airplane to separate
approved grounding stakes shall be used.

Fuel Additive

Strict adherence to recommended preflight draining instructions
called for in Section 4 will eliminate any free water accumulations 1
the tank sumps. While small amounts of water may still remain in solut
in the gasoline, it will normally be consumed and go unnoticed in
operation of the engine.

3 November 1980
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One exception to this can be encountered when operating under the
combined effect of: 1) use of certain fuels, with 2) high humidity condi-
tions on the ground 3) followed by flight at high altitude and low tempera-
ture (flight levels of 20,000 feet or above and temperatures of -28.99C
(-20°F) or below). Under these unusual conditions small amounts of water
in solution can precipitate from the fuel stream and freeze in sufficient
quantities to induce partial icing of the engine fuel injection system.

While these conditions are quite rare and will not normally pose a
problem to owners and operators, they do exist in certain areas of the
world and consequently must be dealt with, when encountered.

Therefore, to alleviate the possibility of fuel dicing occurring under
these unusual conditions it is permissible to add isopropyl alcohol or
ethylene glycol monomethyl ether (EGME) compound to the fuel supply.

The introduction of alcohol or EGME compound into the fuel provides two
distinct effects: 1) it absorbs the dissolved water from the gasoline and
2) alcohol has a freezing temperature depressant effect.

Alcohol, if used, is to be blended with the fuel in a concentration of
1% by volume. Concentrations greater than 1% are not recommended since
they can be detrimental to fuel tank materials.

The manner in which the alcchol is added to the fuel is significant
because alcohol is most effective when it is completely dissolved in the
fuel. To dinsure proper mixing the following is recommended:

1. For best results the alcohol should be added during the fueling
operation by pouring the alcohol directly on the fuel stream
issuing from the fueling nozzle.

2. An alternate method that may be used is to premix the complete
alcohol dosage with some fuel in a separate clean container

(approximately 2-3 gallon capacity) and then transfer this mixture
to the tank prior to the fuel operation.

Any high quality isopropyl alcohol may be used, such as:

Anti-icing fluid (MIL-F-5566) or
Isopropyl alcohol (Federal Specification TT-I-735a).

Figure 8-1 provides alcohol-fuel ratio mixing information.
Ethylene glycol monomethyl ether (EGME) compound in compliance with

MIL-I-27686 or Phillips PFA-55MB, if used, must be carefully mixed with the
fuel in concentrations not to exceed 0.15% by volume.

{CAUTION]

Mixing of the EGME compound with the fuel is
extremely important because concentration in excess
of that recommended (0.15 percent by volume maximum)
will result in detrimental affects to the fuel
tanks, such as deterioration of protective primer
and sealants and damage to O-rings and seals in the
fuel system and engine components. Use only blend-
ing equipment that is recommended by the manufac-
turer to obtain proper proportioning.
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Do not allow the concentrated EGME compound to come
in contact with the airplane finish or fuel cell as

damage can result.
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OIL (Aviation Grode Engine Oil; SAE 50 Above 4.4°C (40°F), SAE 30
Below 4.4°C (40°F) or Multiviscosity Unrestricted Temperature Range
- Filter Element 643227)

Multiviscosity o0il is recommended for use after the first 100 hours of
engine operation for improved starting and turbocharger controller opera-
tion in temperatures below 4.4°C (40°F). When operating temperatures
overlap indicated ranges, use the lighter grade of oil. Ashless dispersant
o0il, conforming to the latest issue of Continental Motors Specification
MHS-24, must be used. No oil additives are approved for use. Replace
filters every 100 hours. Change oil every 100 hours or 6 months, whichever
occurs first, reduce intervals for prolonged operation in dusty areas, cold
climates or when short flights and long idle periods result in sludging
conditions.

NOTE

For faster ring seating and fimproved o0il control,
your Cessna was delivered from the factory with
corrosion preventive oil conforming to MIL-C-6529,
Type II. This break-in o0il must be used only for
the first 25 hours of operation; at that time it
must be replaced with ashless dispersant oil. If
0il must be added during this first 25 hours of
operation, use straight mineral oil conforming to
MIL-L-6082.

Check o0il level before each flight. Do not operate on less than 9
quarts.

OXYGEN (Aviators Breathing Oxygen - Specification MIL-0-27210)

Check pressure gage for anticipated requirements before each flight.
Refil1 whenever pressure drops below 300 PSI.

The small oxygen cylinder, when fully charged and allowed to stabilize
at a temperature of 21.1°C (70°F), contains approximately 11.0 cubic feet
of oxygen under a pressure of 1800 PSI. The large oxygen cylinder, when
fully charged and aliowed to stabilize at a temperature of 21.1°C (70°F),
contains approximately 114.9 cubic feet of oxygen under a pressure of 1850
PSI. Filling pressures will vary, however, due to the ambient temperature
in the filling area, and because of the temperature rise resulting from
compression of the oxygen. Because of this, merely filling to 1800 or 1850
PSI will not result in a properly filled cylinder. Fill to the pressures
indicated in Figure 8-2 for the ambient temperature.

IWARNINGI

0il, grease, or other Tubricants in contact with
oxygen create a serious fire hazard, and such con-
tact must be avoided when handling oxygen equipment.

The 11.0 cubic foot capacity cylinder is serviced through a filler
valve located on the forward face of the Teft nose baggage door jamb and
the 114.9 cubic foot capacity cylinder is serviced through the right nose
baggage door in a similar manner.

3 November 1980
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OXYGEN SERVICING CHART

AMBIENT FILLING AMBIENT FILLING
TEMPERATURE PRESSURE | TEMPERATURE PRESSURE
°c °F PSIG °C °F PSIG
—17.8 o 1600 24 70 1925
122 10 1650 267 80 1950
67 20 1675 322 90 2000
11 30 1725 37.8 100 2050
44 a0 1775 433 110 2100
10.0 50 1825 489 120 2150
15.6 60 1875 54.4 130 2200
THE NUMBERS SHOWN ABOVE ARE APPLICABLE TO 1800 PSI
OXYGEN BOTTLES. IF AN 1850 PS| OXYGEN BOTTLE IS
INSTALLED. INCREASE EACH FILLING PRESSURE BY 50 PSIL.

Figure 8-2
AIR CONDITIONING RESERVOIR (Hydraulic Fluid MIL-H-5606)

Check reservoir fluid Tevel above screen bottom. Reservoir capacity -
2.75 quarts.

LANDING GEAR HYDRAULIC RESERVOIR (Hydraulic Fluid
MIL-H-5606)

Check reservoir fluid level; fill as required to mintain fluid level
between the ADD and MAX FULL marks. Reservoir capacity is approximately
1.2 quarts when landing gear is down and locked.

ALCOHOL WINDSHIELD DEICE RESERVOIR (Isopropyl Alcohol
MIL-F-5566)

Check reservoir fluid level; fill as required. Reservoir capacity is
3.0 gallons.

BATTERY

Low electrolyte level, inadequate charging and long idle periods in @
discharged condition can cause batteries to become sulfated and unservice

able. Airplanes intended to be idle for Tong periods of time should have
the battery removed and placed on charge.

NOTE

Water consumption will increase during warmer tem-
peratures and should be checked regularly. Fifty
(50) hour intervals are recommended, but may need to
be reduced to maintain proper electrolyte level,
depending on use and weather conditions.

TIRES

Tire pressure should be maintained at 80 PSI for the main wheel tire:
and 35 PSI for the nosewheel tire.
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FLUSH TOILET RESERV OIR

The optional flush toilet uses a reservoir tank that contains water
and chemicals. The reservoir tank should be removed and serviced after
excessive use or after 35 or 40 cycles of the system. Service the reser-

voir with a 2-quart solution of water and a 3-ounce package of Monogram
DG-19 chemical.

NOTE:

During cold weather operation, where cabin tempera-
tures can fall below 0°C (320F), an ethylene glycol
base anti-freeze should be added to the reservoir
tank to prevent freezing of the flush solution.

AIRPLANE CLEAN!NG AND CARE
PAINTED SURFACES

The painted exterior surfaces of your new airplane require an initial
curing period which may be as long as 90 days after the finish is applied,
During this curing period some precautions should be taken to avoid damag-
ing the finish or interfering with the curing process. The finish should
be cleaned only by washing with clean water and mild soap, Tollowed by a
rinse water and drying with cloths or a chamois. Do not use polish or wax,
which would exclude air from the surface, during this 90-day curing period.

Do not rub or buff the finish and avoid flying through rain, hail or
sleet.

Once the finish has cured completely, it may be waxed with a good
automotive wax. A heavier coating of wax on the leading edges of the

wings, tail, engine nose cap and propelier spinner will help reduce the
abrasion encountered in these areas.

PROPELLER

Preflight inspection of propeller blades for nicks and wiping them
occasionally with an oily cloth to clean off grass and bug stains will
assure long, trouble-free service. It is vital that small nicks on the
propeller, particularly near the tips and on the leading edges, are dressed
out as soon as possible since these nicks produce stress concentrations,
and if ignored, may result in cracks. Never use an alkaline cleaner on the
blades; remove grease and dirt with Stoddard solvent.

LANDING GEAR

Cessna Dealer's mechanics have been trained in the proper adjustment
and rigging of the landing gear system. To assure trouble-free gear
operation, have your Cessna Dealer check the gear regularly and make any

necessary adjustments. Only properly trained mechanics should attempt to
repair or adjust the landing gear components and system.
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DEICE BOOTS

The optional deice boots have a special, electrically conductive coat-
ing to bleed-off static charges which cause radio interference and may per:
forate the boots. Fueling and other servicing operations should be don
carefully, to avoid damaging this conductive coating or tearing the boots

To prolong the life of surface and propeller deice boots, they shoul
be washed and serviced on a regular basis. Keep the boots clean and fre
from 0il, grease and other solvents which cause rubber to swell and deteri
orate. Outlined below are recommended cleaning and servicing procedures

[CAUTION|

Use only the following inmstructions when cleaning
boots. Disregard instructions which recommend
petroleum base Tiquids (Methyl-Ethyl-Ketone, non-
leaded gasoline, etc.) which can hamm the boot
material.

Clean the boots with mild soap and water, then rinse thoroughly -wi
clean water.

NOTE

Isopropyl alcohol can be used to remove grime which
cannot be removed using soap. If isopropyl alcohol
is used for cleaning, wash area with mild soap and
water, then rinse thoroughly with clean water.

To possibly improve the service life of deice boots and to reduce
adhesion of ice, it is recommended that the deice boots be treated with |
MASTER No. 1 and ICEX.

AGE MASTER No. 1, used to protect the rubber against deterioration fi
ozone, sunlight, weathering, oxidation and pollution, and ICEX, used
help retard ice adhesion and for keeping deice boots looking new long
are both products of and recommended by B. F. Goodrich.

The application of both AGE MASTER No. 1 and ICEX should be
accordance with the manufacturer's recommended directions as outlined
the containers.

[CAUTION}

Protect adjacent areas, clothing, and use plastic or
rubber gloves during applications, as AGE MASTER No.
1 stains and ICEX contains silicone which makes

paint touchup almost impossible.

Ensure that the manufacturer's warnings and cautions
are adhered to when using AGE MASTER No. 1 and ICEX.

3 November 1980
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| Small tears and abrasions in surface deice boots can be repaired tempo-
rarily without removing the boots, and the conductive coating can be

renewed. Your Cessna Dealer has the proper materials and know-how to do
this correctiy.

ENGINES

The engine compartments should be cleaned, using a suitable solvent.
Most efficient cleaning is done using a spray-type cleaner. Before spray
cleaning, insure protection is afforded for components which might be
adversely affected by the solvent. Refer to the Airplane Service Manual
for proper lubrication of controls and components after engine cleaning.

INTERIOR CARE

To remove dust and loose dirt from the upholstery, headliner and car-
pet, clean the interior regularly with a vacuum cleaner.

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

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

materials.
(WARNING I

®Use all cleaning agents in accordance with the
manufacturer's recommendations.

@®The use of toxic or inflammable cleaning agents is
discouraged. If these cleaning agents are used,
insure adequate ventilation is provided to prevent
harm to the user and/or damage to the airplane.

Soiled upholstery and carpet may be cleaned with foam-type detergent,
used according to the manufacturer's instructions. To minimize wetting the

fabric, keep the foam as dry as possible and remove it with a vacuum
cleaner.

The plastic trim, instrument panel and control knobs need only be wiped
with a damp cloth. 07l and grease on the control wheel and control knobs
can be removed with a cloth moistened with kerosene. Volatile solvents,

such as mentioned in paragraphs on care of the windshield, must never be
used since they soften and craze the plastic.

WINDOWS AND WINDSHIELDS

The cabin windows and windshield panels are constructed of prestretched
acrylic in Tlieu of the cast acrylic used on unpressurized airplanes.
Stretched acrylic was chosen to provide the added safety offered by the
ability to withstand higher stress concentration and improved resistance to

3 Navember 1980
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crack propagation. The surface hardness of acrylic is approximately equal
to that of copper or brass. Care must be exercised to avoid scratches and
gouges which may be caused by dirty, hard or rough cloth used for cleaning.
To prevent possible damage, items such as wrist watch, rings, etc. should
be removed before cleaning windshield and windows. Do not use a canvas
cover on the windshield unless freezing rain or sleet is anticipated. Can-
vas covers may scratch the plastic surface.

Proper window care and maintenance are particularly important in a
pressurized airplane. If the airplane must be flown with a cracked window,
DO NOT PRESSURIZE the cabin. khen cleaning and waxing windshield and
windows, use only the following prescribed methods and materials and those
in the airplane service manual.

[CAUTION|

Do not use the following materials on acrylic plas-
E 74 i gasoline, benzene, xylene, acetone, carbon
tetrachloride, toluene, mek, fire extinglisher
fluids, lacquer thinners or window glass cleaners
because they will soften the plastic and/or cause
crazing in the plastic.

Cleaning Windshield and Windows
(Except Electrical Windshield)

Plastic windshields and windows should be kept clean and waxed at al
times. To prevent scratches and crazing, wash them carefully with a non
abrasive soap or detergent and water, using the palm of the hand to fee
and dislodge dirt and mud. A soft cloth, chamois or sponge may be used
but only to carry water to the surface. Rinse thoroughly, then dry with
clean, damp chamois or rymplecloth. Rubbing the surface of the plasti
with a dry cloth builds up an electrostatic charge which attracts dus
particles in the air. MWiping with a moist chamois will remove both tf
dust and this charge. Aliphatic naphtha or kerosene may be used for remo
ing grease and oil.

After removing dirt and grease, if the surface is not badly scratches
it should be waxed with a good grade of commercial wax. The wax will fi
in minor scratches and help prevent further scratching. Apply a thin, ev
coat of wax and bring it to a high polish by rubbing lightly with a clea
dry, soft flannel cloth. Do not use a power buffer; the heat generated
the buffing pad may soften the plastic.

Cleaning Electrical Windshield

[CAUTION]

Do not attempt to repair scratches in the electrical
windshield. Any sanding or polishing will damage
the anti-static wires due to their location near the
windshield surface. Cleaning and waxing are the
only approved maintenance procedures.

3 November 1980
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Spray a mist of alcohol solution (70% Isopropyl Alcohol; 30% Water)
over the windshield and wipe with folded cotton or cheesecloth pads, apply-
ing a light pressure to remove dust and dirt particles. Repeat spray and

wipe, increase pressure and refold pad to reduce chances of picking up any
substance that will scratch the windshield surface.

After cleaning, the windshield should be waxed with "Turtle Wax" brana

Tiquid automotive wax for proetection, The wax coating improves appearance
and makes cleaning easier.

OXYGEN MASKS

The pilot's mask is a permanent-type mask which contains a microphone
for radio transmissions. The remaining masks are basically the same as the
pilot's, except they do not have the microphone provision. Al1l masks can

be cleaned with alcohol. Additional masks and hoses are available from
your Cessna Dealer.

3 November 1980
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& Deice Boot System . - 04 Pages R-1043A) . . . . . 2 Pages
7 Economy Mixture 37 HF-200 Transceiver . 2 Pages
Indicator . . . . . 2 Pages 38 400B Integrated Flight
8 Electrical Elevator Controls System (Type
Trim . . . . .. 1 Page IF-5504) . . . 17 Page
10 Electrical H1ndsh:e1d 39 B800B Integrated F11ght
Anti-ice System . . 2 Pages Control System (Type
11 Flight in Icing IF-550A) . . + « . Page!
Conditions . . . . 4 Pages 40 Locator Beacon
12 Fire Detection and (DMELT-6 and -6C) 1. .48
Extinguishing System 2 Pages 41 400 Marker Beacon
14 Fuel Flow Indicating (Type R-402A) . . 2 Page
System . . . . . . 1 Page 42 1000 Navigation System
15 Manually Adjustable (Type 10488) . . . 4 Page
Seat . .. .. 2 Pages 44 400 Nav/Com System
17 Propeller Deice System 2 Pages (Type RT-485A) . . 6 Page
18 Yaw Damper . . . . . 2 Pages 45 AA-100 Radio
AMtimeter . . . . . 2 Page
SUPPLEMENTS - AVIQNICS 46 AA-215 Radio
21 400 Encoding Altimeter Altimeter . . . . . 2 Page
(Type EA-401A) . . 3 Pages 47 400 Radio Magnetic
22 800 Encoding Altimeter/ Indicator (Type
Alerting/Preselect IN-404A) . . . . . 3 Page
(Type EA-801 A) . . 6 Pages 48 1000 Radio Magnetic
23 400 Area Navigation System Indicator (Type
(Type RN-478A) 5 Pages IN-1004R) . . . . 3 Page
24 800 Area Navigation System 49 PRadio Magnetic Ind1cator
(Type RN-878A) 6 Pages (7100 RMI}) . . . . 3 Page
26 800 Audio Control 50 Flitefone III Radio
Panel . . . . . . . 2 Pages Telephone . . . . . 2 Pagl
27 1000 Audio Control 51 400 Transponder
Panel . . . . . . . 6 Pages (Type 459A) . . . . 4 Pag
29 400 Automatic Direction 52 800 Transponder
Finder (Type R-446A) 4 Pages (Type 859A) . . . . 3 Pag
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TABLE OF CONTENTS (CONTINUED)

53 Weather Radar RDR-150 55 Weather Radar Color

and RDR-160 . . . . 3 Pages Dispiay Primus-200 . 4 Pages
54 Weather Radar RDR-150

Color Display . . . 4 Pages

LOG OF REVISIONS

Supplement pages which have changed since the original issue of this manual
are listed below.

Pages Added/
Supplement Number and Name Deleted/(Revised) Revision Number and Date

2 Air Conditioning System 1 of 3 (Revised) Revision 1 - 2 Apr 1982
6 Deice Boot System 1 of 4 (Revised) Revision 1 - 2 Apr 1982
6 Deice Boot System 2 of 4 (Revised) Revision 1 - 2 Apr 1982
6 Deice Boot System Jof 4 sRevised) Revision 1 - 2 Apr 1982
6 Deice Boot System 4 of 4 (Added) Revision 1 - 2 Apr 1982
8 Electric Elevator Trim 1 of 1 (Revised) Revision 1 - 2 Apr 1982
10 Electrical Windshield
Anti-ice System 2 of 2 (Revised) Revision 1 - 2 Apr 1982
11 Flight in Icing Conditions 1 of 4 (Revised) Revision 1 - 2 Apr 1982
11 Flight in Icing Conditions 4 of 4 (Revised) Revision 1 - 2 Apr 1982
2 Fire Detection and
Extinguishing System 2 of 2 (Revised) Revision 1 - 2 Apr 1982
27 1000 Audio Control Panel 1 of 6 (Revised) Revision 1 - 2 Apr 1982
27 1000 Audio Control Panel 2 of 6 (Revised) Revision 1 - 2 Apr 1982
27 1000 Audio Control Panel 3 of 6 (Revised) Revision 1 - 2 Apr 1982
27 1000 Audio Control Panel 4 of 6 iRevised; Revision 1 - 2 Apr 1982
27 1000 Audio Control Panel 5 of 6 (Revised) Revision 1 - 2 Apr 1982
27 1000 Audio Control Panel 6 of 6 (Revised) Revision 1 - 2 Apr 1982
31 400B Navomatic Autopilot
System 2 of 12 (Revised) Revision 1 - 2 Apr 1982
31 4008 Navomatic Autopilot
System 3 of 12 (Revised) Revision 1 - 2 Apr 1982
38 400B Integrated Flight
Control System 2 of 17 (Revised) Revision 1 - 2 Apr 1982
38 400B Integrated Flight
Control System 3 of 17 (Revised) Revision 1 - 2 Apr 1982
39 B800B Integrated Flight
Control System 2 of 16 (Revised) Revision 1 - 2 Apr 1982
39 8008 Integrated Flight
Control System 3 of 16 (Revised) Revision 1 - 2 Apr 1982
44 400 NAV/COM 4 of 6 (Revised) Revision 1 - 2 Apr 1982
55 Primus-200 Weather Radar -
Color Display 1 of 4 (Revised) Revision 1 - 2 Apr 1982
55 Primus-200 Weather Radar -
Color Display 2 of 4 (Revised) Revision 1 - 2 Apr 1982
INTRODUCTION

Section 9 of this handbook provides supplemental information for
optional equipment which may be installed on the airplane. Each supplement
covers one item of optional equipment. To make it easier to locate a par-
ticular supplement within Section 9, supplements are arranged in alpha-
betical order and assigned reference numbers which are listed in sequence.
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SECTION ©

SUPPLEMENTS AFT CABIN DIVIDER AND DOOR

AFT CABIN DIVIDER AND SLIDING DOOR
SECTION 1 — GENERAL

This supplement provides information which must be observed when opel
ating the aft cabin divider door.

Description

The aft cabin divider and s1iding door provide privacy and separatiol

between the passenger compartment and the lounge area of the passenger
compartment.

The divider door is a three-piece assembly with a wood honeycomb cor
covered with high-pressure plastic laminate. The door slides to left fo:

ctosing and to the right for opening. A strap is provided to secure the
door in the open or STOMED position.

SECTION 2 — LIMITATIONS

A. The aft cabin divider door must always be in the open and SECURED po
tion for takeoff, landing and whenever removal of smoke from the cab
is required.

B. Reguired Placard:

1. On the back side of the divider door:

DOOR MUST BE OPEN AND SECURED FOR

TAKEOFF, LANDING AND SMOKE REMOVAL
NO SMOKING WITH DIVIDER CLOSED

SECTION 3 — EMERGENCY PROCEDURES

A. Emergency Landing, Ditching or Smoke Removal Procedures.
1. Aft Cabin Divider Door - OPEN and SECURED.

SECTICN 4 — NORMAL PROCEDURES

A. Before Takeoff and Landing.
1. Aft Cabin Divider Door - OPEN and SECURED.

SECTION 5 — PERFORMANCE
Not Applicable.
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AIR CONDITION SYSTEM
SECTION 1 — GENERAL

This supplement provides information which must be observed when oper
ating the air conditioning system.

Description

The air conditioning system, see Figure 1, consists of a hydraulicall
driven compressor and condenser in the right nacelle, two evaporators af
of the pilot's and copilot's seats, a control panel located on the lowe
part of the left instrument panel and a green monitor 1ight on the annunct
ator panel.

The hydraulic drive for the compressor consists of an engine-drive
hydraulic pump, a hydraulic fluid reservoir, an unloading valve and
hydraulic motor. During normal engine operation, with the air conditionii
systen switch to OFF or CIRCULATE, the unloading valve routes hydraul
fluid from the hydraulic pump back to the reservoir so that the hydraul
motor is disengaged; the green monitor 1ight, see Figure 7-3, will be 0O
during this condition. When the air conditioning system switch is turn
to COOL, the unloading valve forces hydraulic fluid to flow from the h
draulic pump to the hydraulic motor and opens the condenser air inlet doo
During preflight inspections, the spring loaded condenser air inlet do
may be actuated by hand without hamm to the system. The hydraulic mot
drives the compressor to provide conditioned air to the cabin, The gre
monitor light will come on when the compressor is operating and will cyc
of f when the cabin temperature corresponds with the temperature contr
rheostat setting. The monitor light may fiicker for two to three minut

prior to turning off due to the required work load on the hydraulic syst
as the temperature condition becomes satisfied.

The two evaporators and blower motors distribute conditioned air to t
cabin area via overhead ducts. Circuit breakers are provided for ei
blower, right and left.

The system control panel consists of two switches and a rheostat.
system switch, placarded COOL-OFF-CIRCULATE, controls the mode of ope
tion. The blower switch, placarded HIGH-LOW, controls the blower spe
The blower will operate whenever the system switch is in either the COOL
CIRCULATE mode. The temperature control rheostat, placarded COOLER, c

trols the temperature of the conditioned air. Clockwise rotation of
temperature control lowers the air temperature.

[CAUTION]

@To prevent damage to the air conditioning com-
pressor, Do Not operate the air conditioning system
in COOL when the outside air temperature is below
20°F (-6.7°C).

@When the outside air temperature is greater than
20°F (-6.7°C), freon loss and servicing intervals
may be reduced by placing the air conditioning
selector switch in COOL for 5 minutes each week.

3 November 1980
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2 AIR CONDITIONING SYSTEM SUPPLEMENTS

AIR CONDITIONING SCHEMATIC

RIGHT EVAPORATOR
EXPANSION VALVE
AND BLOWER ASSEMBLY

LEFT EVAPORATOR
EXPANSION VALVE
AND BLOWER
ASSEMBLY

RECEIVER-DRYER
FILTER COMPRESSOR

ENGINE-DRIVEN
HYDRAULIC PUMP

HYDRAULIC

/RESERVOIT—?

HYDRAULIC
UNLOADING
VALVE

CONDENSER AIR
INLET DOOR

CONDITIONE
AIR OUTLETD\
TYPICAL

CONDENSER
COCLING FAN

REFRIGERANT CONDENSER
LINES

CODE

RIGHT EVAPORATOR CONDITIONED AIR
LEFT EVAPORATOR CONDITIONED AIR

ER L

A3

({31

Figure 1
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SECTION €

SUPPLEMENTS AIR CONDITIONING SYSTEM

SECTION 2 — LIMITATIONS

A. System must be "OFF" or "CIRCULATE" for takeoff, landing and single-
engine operation.
B. Required Placards:
1. Inside Right Wing Locker Baggage Door.
a. "MAXIMUM BAGGAGE - 120 LBS."

SECTION 3 — EMERGENCY PROCEDURES

A. Engine Inoperative Procedures
1. Air Conditioner - OFF or CIRCULATE.

SECTION 4 — NORMAL PROCEDURES

A. Starting Procedures
1. Air Conditioner - Check OFF.
B. Before Taxi

1. Air Conditioner - As Desired.
C. Before Takeoff

1. Air Conditioner - OFF or CIRCULATE.
D. After Takeoff

1. Afr Conditioner - As Desired.
E. Before Landing

1. Air Conditioner - OFF or CIRCULATE.
F. After Landing

1. Air Conditioner - As Desired.

SECTION 5 — PERFORMANCE
Not Applicable.
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ALCOHOL WINDSHIELD DEICE SYSTEM
SECTION 1 — GENERAL

This supplement provides information which must be observed when opt
ating the alcohol windshield deice system.

Description

The alcohol windshield deice system consists of an alcohol tank
pump, a dispersal tube for each windshield and a switch breaker,

The alcohol tank, located in the aft end of the right wing locker,
a 3.0-gallon capacity. The tank should be filled with isopropyl alco
only. Water dilution of the alcohol is not recommended, as any water ¢
tained in the alcohol will reduce the efficiency of ice removal and
freeze on the windshield at very low temperatures. The pump, located ad
cent to the tank, provides positive pressure to each windshield disper
tube. A dispersal tube, located at the forward base of each windshie
provides flow pattern control throughout the airplane's speed envelc
Each tube contains five holes which should be inspected and cleaned wit
small diameter wire as necessary.

Abnormal operation of the alcohol windshield deice system is-indici
by the switch breaker tripping to the OFF position or failure of alcoho
flow onto the windshield.

SECTION 2 — LIMITATIONS

A. Discontinue alcohol dispersal 20 seconds before reaching minimum
scent altitude.

B. Do not operate system longer than 3 minutes without alcohe. f

SECTION 3 — EMERGENCY PROCEDURES
Not Applicable.

SECTION 4 — NORMAL PROCEDURES

A. Preflight Inspection
1. Windshield Dispersal Tubes - CHECK condition and cleanlin
2. Alcohol Tank Level - CHECK. Full tank provides approximatel
hour of continuous operation, If alc
deicing is installed on left or right w
shield only, approximately 2 hours of
tinuous operation is available.
B. Before Takeoff
1. Alcohol Windshield Switch - ON. Allow 10 seconds for alcohol
to begin. Check 5 dispersal holes

flow at the base of each windsh’
2. Alcohol Windshield Switch - OFF.

3 November 1580 1



SECTION 9
3 ALCOHOL WINDSHIELD DEICE SYSTEM SUPPLEMENTS

C. In Flight
1. During Icing Encounters:
a. Alcohol Windshield Switch - ON.

NOTE

For operation in continucus enroute icing condi-
tions, allow approximately 1/8 to 1/4 inch of ice to
accurulate. The windshield deice system can be used
as an anti-ice system by continuous use and should
be so used during the approach to landing. However,
the maximum endurance with a 3.0-gallon tank is ap-
proximately 1.0 hour of continuous operation. If
alcohol deicing is installed on left or right wind-
shield only, approximately 2 hours of continuous
operation is available. Airspeed should be 140 KIAS
or below for best results.

Alcohol Windshield Switch - OFF after ice removal.

b.
D. Approach to Landing
|WARNING|

The windshield deice switch breaker must be posi-
‘tioned OFF 20 seconds prior to reaching minimum
descent altitude. The alcohol film must be allowed
to evaporate before a ciear field of vision through
the windshield is available.

SECTION 5 — PERFORMANCE
Not Applicable.
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SUPPLEMENTS ANGLE-OF-ATTACK SYSTEM

ANGLE-OF-ATTACK SYSTEM
SECTION 1 — GENERAL

This supplement provides information which must be observed when oper-
ating the angle-of-attack system.

Description

The angle-of-attack system, see Figure 1, is a sensitive 1ift measure-
ment device which provides a continuous evaluation of 1ift performance of
the airplane, regardless of weight, wing loading, attitude, air density.
turbulence, and gear/flap configuration. The system consists of an indic
tor, stall warning horn test switch, computer and 1ift sensor. The Tift
sensor is located in the leading edge of the left wing. The standard
airplane stall warning system is removed and its function is assumed by 1
angle-of-attack system.

The red "SLOW" zone on the left side of the indicator shows the trend
toward stall. The stall warning horn will sound at least 5 KCAS above ti
airplane stall speed.

A PRESS-TO-TEST feature is incorporated to test the general condition
the system. When the test switch is pressed, the pointer should move to
the SLOW end of the scale and the stall warning horn should sound.

ANGLE-OF-ATTACK INDICATOR

STALL PRESTALL

ZONE ONE
NORMAL APPROACH
| l \ ROUGH AIR APPROACH

PRESS TQ TEST SWITCH

Figure 1
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4 ANGLE-OF-ATTACK SYSTEM SUPPLEMENTS

SECTION 2 — LIMITATIONS

The angle-of-attack indicating system may be used as a reference system
but does not replace the airspeed indicator as a primary instrument. Oper-
ations utilizing the angle-of-attack indicating system, except as stated
herein, are not approved.

SECTION 3 — EMERGENCY PROCEDURES
Not Applicable.

SECTION 4 — NORMAL PROCEDURES

A. Preflight Inspection

1. Stall Warning Vane - CHECK freedom of movement and audible warning.
Gently push the vane down to the stop; the
indicator pointer should move to the full
right FAST Tegend. Gently push the vane up to
the stop; the indicator pointer should move to
the full left SLOW legend and the prestall
warning horn should activate.

NOTE

satisfactory operation of the stall warning trans-
mitter heating element is determined by observing a
discharge on the voltammeter when the stall heat
switch is turned on. The operation of the heating
element may be verified by cautiously feeling the
heat of this device while the switch is on.

B. Descent
1. Angle-of-Attack Indicator - CROSS-CHECK with airspeed indicator.

For a normal approach to landing, the pointer should be aligned with the
center-mark. Alignment of the pointer with the "FAST" diamond provides a
more comfortabie airspeed margin for an approach in turbulent or gusty
conditions.

To correct for an off-speed condition a small attitude correction should
be held while waiting to see the result on the indicator. "Chasing” the
pointer may result in a longitudinal, pilot-induced osciliation. The
instrument is intended to be used as a reference to assist in determining
the proper speed for the landing approach. The airspeed indicator is still
the primary instrument for speed control.

SECTION 5 — PERFORMANCE
Not Applicable.
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SUPPLEMENTS DAVTRON B11B DIGITAL CLOCK

DAVTRON 8118 DIGITAL CLOCK
SECTION 1 — GENERAL

This supplement provides information which must be observed wher “ne
ating the Davtron 811B digital clock.

Description

The Davtron 811B, 24-hour, digital clock, see Figure 1, is a sol’
state timing device which presents real time, flight time and elapsed tir
The clock's internal memory is maintained, regardless of the airple
battery switch position, by a nonchargeable clock battery. This clt
battery should be replaced every three years. The clock's light emitt
diode (LED) displays require airplane electrical power.

A11 operating controls (four switches) are provided on the face of
clock.

The SET switch is used to make minor corrections to the real t
memory of the clock. This switch should be used only after checking
clock with an accurate time reference such as the National Bureau of St
dards time broadcast. If the clock is found to be inaccurate, position
SET switch to UP for the number of seconds the clock is slow or to D
the number of seconds the clock is fast. The flight time and elapsed t
functions will operate normally during the setting of the real time fu
tion, therefore, the elapsed time display can be used to time the hold
of the SET switch.

The DIM switch is used to make one-hour changes to the real time anc
set the light intensity for day and night flight operations. If re ~ 1
changes of hours only are required, each momentary actuation of 4
switch to the 1 hr position will advance the real time one hour. Dut
daylight operations, the switch should be positioned to B. During n

operations, the DIM position will decrease illumination intensity to a
sirable level.

The ZERO switch is used to zero, stop or run the flight time or ela
time functions. Actuation of the switch to the ZERO position will zero
elapsed time and zero the flight time if the airplane battery switch i
the OFF position. Actuation of the switch to the STOP position will
the elapsed time function. Actuation of the switch to the RUN posi
will start the elapsed time function.

The TIME switch is used to display real time, flight time or ela
time in hours, minutes and seconds in the two display windows. When
switch is positioned to TIME, the real time will be displayed.

When the switch is positioned to ET, the elapsed time will be
played. When the switch is positioned to FT, the flight time wil
displayed. The flight time function is wired through the landing
safety switch; thus, flight time can only be accumulated when the weigh
the airplane is off the landing gear.

3 November 1980 1
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5 DAVTRON 811B DIGITAL CLOCK SUPPLEMENTS
DIGITAL CLOCK
SET -
SWITCH

SWITCH

MINUTES
CIGITS

HOURS
DIGITS

ZERO
SWITCH

TIME
SWITCH

SECONDS
DIGITS

1. SET SWITCH - Used to correct real time in seconds. UP position ad-

vances real time while D position retards real time.

2. DIM SWITCH - Used to set display iTlumination intensity and to advance
real time in one-hour increments.

3. ZERO SWITCH - Used to stop, start and zero the elapsed time function.
The flight time function can also be zeroed if the air-
plane battery switch is OFF.

4. TIME SWITCH - Used to display real time, flight time or elapsed time
functions in hours, minutes and seconds.

Figure 1
SECTION 2 — LIMITATIONS
Not Applicable.
SECTION 3 — EMERGENCY PROCEDURES
Not Applicable.
SECTION 4 — NORMAL PROCEDURES
A. Before Starting The Engines
1. Zero Switch - ZERO momentarily to zero the elapsed flight time
functions.

2. Dim Switch - AS REQUIRED.

SECTION 5 — PERFORMANCE
Not Applicable.
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SUPPLEMENTS DEICE BOOT SYSTEM 6

DEICE BOOT SYSTEM
SECTION 1 — GENERAL

This supplement provides information which must be observed when oper-
ating the deice boot system.

Description

This system is designed to remove ice after accumulation, rather than
prevent ice formation.

The deice boot system consists of pneumatically operated boots, engine-
driven pneumatic pumps, an annunciator light to monitor system operatior
and necessary hardware to complete the system.

The deice boots are attached to the leading edges of the wing and sta-
bilizers. The boots expand and contract, using pressure and vacuum fron
the engine-driven vacuum pumps. Mormally, vacuwa is applied to all boot:
to hold them against the leading edge surfaces. When a deicing cycle i
initiated, the vacuum is removed from the boots and a pressure is appliec
to "blow up" the boots. This change in contour will break the ice accumu-
lation on the leading edges. Ice formations aft of this area will then b
removed by normal in-flight air forces.

The deice system will operate satisfactorily on either or both engines
During single-engine operation, suction to the gyros will drop momentaril,
during the boot inflation cycle.

The deicing system is manually controlled by actuating the surfac
deice switch each time a deice cycle is desired. The switch will instantl
spring back to OFF; however, a 12-second delay action by the seque n
system will complete the deicing inflation cycle.

The sequencing system inflates the tail section boots for approximatel
6 seconds, then the wing boots for the next 6 seconds. The annunciato
light, see Figure 7-3, should illuminate when the tail section boots reac
proper operating pressure. No cyclic illumination after selecting a deic
cycle indicates insufficient pressure for proper system operation and icir
conditions should be avoided. The system may be recycled & seconds afte
the light goes out or anytime thereafter as required.

SECTION 2 — LIMITATIONS

Not Applicable.

SECTION 3 — EMERGENCY PROCEDURES
Not Applicable.

3 November 1980
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6 DEICE BOOT SYSTEM

B FrESSURE AND VACUUM
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SECTION @
SUPPLEMENTS

DEICE BOOT SYSTEM SCHEMATIC
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SECTION 9

SUPPLEMENTS

SECTION 4 — NORMAL PROCEDURES

A.
B.

C.

Preflight Inspection
1. Deice Boots - CHECK for tears, abrasions and cleanliness.
Before Takeoff
1. Surface Deice Switch - ACTUATE.

and annunciator light ON.

NOTE

Actuating the surface deice switch will result in
one complete inflation and deflation cycle lasting
approximately 45 seconds.

Inflight
1. During Icing Encounters,

Visually check operation of b

DEICE BOOT SYSTEM 6

5

a. Surface Deice Switch - ACTUATE when ice accumulates between 1/4

to 1/2 inch. Repeat as

allowing at 1least 45 seconds

actuations.

NOTE

@ Accumulation of a 1/2 inch of ice can cause a cruise
speed reduction of up to 30 knots as well as heavy
buffet and a significant stall speed increase.
Increase power as required to maintain desired
airspeed.

® prestall buffet and stall speeds increase slightly
when deice boots are actuated. Maintain extra

speed, especially during an approach, before actu-
ating the boots.

@After prolonged icing encounters, increase engine
power to maintain desired airspeed as ice accumu-
lates on the unprotected areas.

®Maintain extra airspeed on approach to compensate
for the increased prestall buffet associated with
ice on the unprotected areas.

equipped for flight in icing conditions.

NOTE

Since wing, horizontal stabilizer and vertical
stabilizer deice boots alone do not provide adequate
protection for the entire airplane, icing conditions
should be avoided whenever possible unless the
airplane is equipped for flight in icing conditions.
Refer to Flight In Icing Conditions supplement for
details. If icing is encountered, close attention
should be given to the pitot-static system, pro-
peliers, induction systems and other components
subject to icing.

3 November 1980
Revision 1 - 2 Apr 1982
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SECTION 9

6 DEICE BOOT SYSTEM SUPPLEMENTS

SECTION 5 — PERFORMANCE

A.

When climbing through areas of light to moderate icing conditions, use
cruise climb airspeeds and maximum climb power (full power) settings to
preclude ice buildup on the fuselage undersurface and lower wing sur-
faces and minimize the exposure time to icing conditions.

During prolonged icing encounters in cruise, increase engine power to -
75% or greater to maintain cruise speed as ice accumulates on the
unprotected areas and preclude ice buildup on the fuselage undersurface
and lower wing surfaces.

Prestal] buffet and stall speeds increase slightly when deice boots are
actuated. Maintain extra speed, especially during an approach, before
actuating the boots.

Maintain extra airspeed on approach to compensate for the increased
prestall buffet associated with ice on the unprotected areas and the
increased weight.

Airplane general performance is decreased with ice on the unprotected
areas.

4 of 4 Revision 1 - 2 Apr 1982



SECTION @
SUPFLEMENTS

ECONOMY MIXTURE INDICATOR i

ECONOMY MIXTURE INDICATOR
SECTION 1 — GENERAL

This supplement provides information which must be observed when oper-
ating the economy mixture indicator.

Description.

The Cessna Economy Mixture Indicator is an exhaust gas temperature (EGT.
sensing device which is used to aid the pilot in selecting the most desira

bie fuel-air mixture for cruising flight at less than 75% power.

The EGT

varies with the ratio of fuel-to-air mixture entering the engine cylinders

SECTION 2 — LIMITATIONS

A. A1l exhaust gas temperature (EGT) operation must be accomplished in
accordance with Figure 1.

MIXTURE DESCRIPTION CHART

TAS LOSS
EXHAUST GAS FROM RANGE INCREASE
MIXTURE DESCRIPTION| TEMPERATURE | BEST POWER | FROM BEST POWER
BEST POWER PEAK MINUS 0 KNOTS 0%
(Maximum Speed) 100°F (Enrichen)
RECOMMENDED LEAN PEAK 2 KNOTS T%
(Section 5 And Power MINUS 50°F
Computer Performance) (Enrichen)
BEST ECONOMY #* PEAK EGT 6 KNOTS 15%

* FOR POWER SETTINGS OF 55% OR LESS WITH RPM IN THE GREEN ARC(
OR FOR POWER SETTINGS OF 55% TO 65% WITH 1800 RPM OR LESS

SECTION 3 —
Not Applicable.

SECTION 4 —

Figure 1

EMERGENCY PROCEDURES

NORMAL PROCEDURES

1. In takeoff and full power climb, lean the mixtures as indicated t
the white or blue arc on the fuel flow indicator.

3 November 1980

1 of



SECTION ©
7 ECONOMY MIXTURE INDICATOR SUPPLEMENTS

NOTE

Leaning in accordance with markings on the fuel flow
indicator will provide sufficiently rich mixture for
engine cooling. Leaner mixtures are not recommended
for power settings in excess of 75%.

2. In level flight (at less than 75% power), lean the mixture to peak
EGT, then enrich as desired, using Figure 1 as a guide. For Best
Economy mixture at power settings of 55 to 65% at 1800 RPM or
Tower, or power settings up to 55% for any RPM in the green arc,
the engines may be operated at peak EGT.

{CAUTION]

Operation at Best Economy mixture is not recommended
until oil consumption stabilizes or during the first
50 hours of operation. The purpose of operating at
65 to 75% power with Best Power or Recommended Lean
mixture is to insure proper seating of the rings and
is applicable to new engines, and engines in service
following cylinder replacement or top overhaul of
one or more cylinders. Operation leaner than peak
EGT is not approved.

NOTE

@®Changes in altitude, OAT or power settings require
the EGT to be rechecked and the mixture reset.

@Operation up to one minute at peak EGT is author-
ized at power settings of 75% or less to establish
peak EGT reference.

@®0peration at peak EGT is authorized for normal con-
tinuous operation at power settings of 55 to 65% at
180G RPM or lower, or power settings up to 55% for
any RPM in the green arc. See Figure 1 for approved
operating Timits.

3. Use rich mixture (or mixture appropriate for field elevation) in
idle descents or landing approaches. Leaning technique for cruise
descents may be with EGT reference method (at least every 5000
feet) or by simply enriching to avoid engine roughness.
SECTION 5 — PERFORMANCE

Not Applicable.
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ELECTRIC ELEVATOR TRIM
SECTION 1 — GENERAL

This supplement provicdes information which must be observed when oper-
ating the electric elevator trim.

Description

The electric elevator trim system consists of an electrically operated
drive motor and clutch assembly, which receives power through a "momentary
on" two-way trim switch and an emergency disengage switch.

SECTION 2 — LIMITATIONS

A. Disengage electric elevator trim if malfunction occurs.
B. Required Placards:
1. On Pilot's Control Wheel
a, "AP/TRIM DIsC"
b. IIDNII - IIUPII

SECTION 3 — EMERGENCY PROCEDURES

A. Electric Elevator Trim Malfunction.
1. Elevator Control - OVERPOWER as required.
2. Control Wheel AP/TRIM DISC Switch - DEPRESS.

NOTE

A11 control wheel disengage switches should be
simultaneously disengaged to prevent having to

immediately distinguish between an electric trim or
autopilot pitch malfunction.

3. Manual Trim - AS REQUIRED.

SECTION 4 — NORMAL PROCEDURES

A. Elevator Trim Disengage Switch - ELEVATOR TRIM.
B. Trim Switch - ACTUATE as desired.

NOTE

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

SECTION 5 — PERFORMANCE

Not Applicable.

3 November 1980
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ELECTRICAL WINDSHIELD ANTI-ICE SYSTEM
SECTION 1 — GENERAL

This supplement provides information which must be observed when oper-
ating the DC electrical windshield.

Description

The electrical windshield anti-ice system consists of two electricall
heated rectangular areas: one consisting of 294 square inches (Hi Powe
large mat) and an additional 141 square inches (Lo Power), a resistanc
wire sensor imbedded in the windshield, a hi low relay, a remote tempera
ture controller, a fuse, a circuit breaker and a three-position temperatur
selector switch. With the switch in HI, only the large mat is heated
With the switch in LO, both mats are heated at a lower power density

Power for the electrical windshield 1is supplied by the airplane's D
bus bar. The temperature contreller, in conjunction with the resistanc
wire sensor imbedded in the windshield provides ON-OFF control of the D
power through the use of the relay. The temperature sensor, an integra
part of the windshield, is located in the high power heated area. .

SECTION 2 — LIMITATIONS

If the pilot's windshield is covered with ice, do not leave the elec
trical windshield anti-ice switch on for more than 20 seconds. Operation
excess of 20 seconds will cause an overheat condition which can result i
failure of the windshield heating element and/or permanent distortion ¢
the windshield.

The electrical windshield must be on HIGH with outside air temperatu
below -12°C (10°F) when in visible moisture.

Required Placards:

1. MAGNETIC COMPASS DEVIATIONS GREATER THAN 10° CAN BE EXPECTED WH
DC HEATED WINDSHIELD IS IN OPERATION.

SECTION 3 — EMERGENCY PROCEDURES

Not Applicabie.

SECTION 4 — NORMAL PROCEDURES

A, Before Takeoff
1. Electrical Windshield Switch - HIGH momentarily. Check voltammet
for discharge and WINDSHIELD annunciator 1ight for i1luminatic

NOTE

Turn off windshield anti-ice switch as soon as the
voltammeter and the annunciator 1ight have been
checked.

3 November 198C lo



10 ELECTRICAL WINDSHIELD ANTI-ICE SYSTEM

B. Inflight

SECTION 9
SUPPLEMENTS

1. Electrical Windshield Switch - Low before entering visible moisture
with outside air temperature below
4.4°C (40°F) and above -12°C (10°F).
HIGH before entering visible mois-
ture with outside air temperature

2. Leave 1icing conditions as soon as possible
equipped for flight in icing conditions.

below -12°C (10°F).

NOTE

@When using the electrical windshield on LOW, correct
indicated outside air temperature (see Section 5 for
ram rise correction) for your particular altitude
and airspeed to ensure the outside air temperature
is not below -12°C (10°F).

® If ice begins to accumulate on the heated portion of

the windshield while operating on LOW, switch to
HIGH.

@ After icing conditions are encountered with the

windshield on HIGH, do not use LOW until the entire
heated portion of the windshield is clear of ice.

@® The magnetic compass will not be reliable with the

electrical heated windshield in operation.

if airplane

NOTE

Since the electrical windshield anti-ice system
alone does not provide adequate protection for the
entire airplane, icing conditions should be avoided
whenever possible unless the airplane is equipped
far flight in icing conditions. Refer to Flight In
Icing Conditions Supplement for details. If icing
is encountered, close attention should be given to
the pitot-static system, propellers, induction
systems, wing and stabilizer leading edges and other
components subject to icing.

C. After Landing
1. Electrical Windshield Anti-Ice Switch - OFF.

SECTION 5 — PERFORMANCE

Not Applicable.

2 of 2
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FLIGHT IN ICING CONDITIONS
SECTION 1 — GENERAL

This supplement provides information which must be observed when oper-
ating the ice protection equipment for flight in icing conditions.

Description

An icing equipment package is available which allows flight in icing
conditions as defined by the FAA. The package consists of wing, empennage
and propeller deice boots; fuselage ice protection plates; wing deice
1ights; electrical windshield for the pilot; heated stall warning vane or
optional heated angle-of-attack 1ift sensor vane; heated wing locker fuel
tank vents if wing locker tanks are installed; a heated pitot source and
100-ampere alternators.

SECTION 2 — LIMITATIONS

NOTE

This airplane 1is approved for flight into icing
conditions, as defined by the FAA, if the following
equipment is installed and operational.

1. Heated stall warning vane or optional angle-of-attack 1ift sensor
vane.
2. Heated pitot head (one minimum required). :
3, Deice System Kit [Cessna Drawing 5114400, Factory Kit (FK) No.194].
a. Electrical Windshield Anti-Ice System.
b. Inboard and outboard wing and empennage deice boots (includin
deice lights).
¢c. Propeller deice boots (including fuselage ice protectio
plates).
. 100-ampere alternators.
. Heated wing locker fuel tank vents, if wing locker tanks ar
installed.

(SN =3

If the pilot's windshield is covered with ice, do not leave the elec
trical windshield anti-ice switch on for more than 20 seconds. Operatio
in excess of 20 seconds will cause an overheat condition which can resul

in failure of the windshield heating element and/or permanent distortion o
the windshield.

The electrical windshield must be on HIGH with outside air temperatur
below -12°C (10°F) when in visible moisture.

REQUIRED PLACARDS:

1. MAGNETIC COMPASS DEVIATIONS GREATER THAN 10° CAN BE EXPECTED WHt
D.C. HEATED WINDSHIELD IS IN OPERATION.

3 November 1380
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SECTION 9
M FLIGHT IN ICING CONDITIONS SUPPLEMENTS

SECTION 3 — EMERGENCY PROCEDURES

A. If uneven deicing of propeller blades is indjicated by excessive vibra-
tion:
1. Propellers - EXERCISE to MAX RPM. Avoid continuous operation 1in
the yellow arc.
2. Propeller Ammeter - CHECK for proper operation by periodic fluctu-
ations within the green arc.

3. If ammeter reading for both propellers is below the green arc,
indicating the propeller blades may not be deicing uniformly:.

a. Propeller Deice Switch - OFF.
4. If ammeter reading for either propeller is below the green arc,
indicating the propeller blades may not be deicing uniformly:
a. PROP DEICE Circuit Breaker - PULL L or R circuit breaker as

required.

{CAUTION]

Do not operate propeller deice for prolonged periods
when propellers are not turning.

SECTION 4 — NORMAL PROCEDURES

A. Preflight Inspection
1. Pitot Heat Switch(es) - ON 20 seconds - OFF (Insure Pitot Covers
Are Removed).
Stall and Vent Heat Switch - ON 20 seconds - OFF.
Deice Boots - CHECK for tears, abrasions and cleanliness.
Fuel Vents - CLEAR; Optional Wing Locker Vent(s) - WARM.
Pitot Tube(s) - CLEAR and WARM.

Static Ports - CLEAR and WARM if optional heaters are installed.

{CAUTION]

Do not operate system heaters for prolonged periods
on the ground.

(o WEa R S PN I L]

NOTE

Stall and vent hest switch operates stall vane
heater or optional angle-of-attack 1ift sensor vane,
optional wing locker fuel vent heater, and optional

static port heaters. Pitot heat switch(es) operates
pitot heater(s).

B. Before Takeoff
1. Surface Deice Switch - ACTUATE. Visually check operation of boots
and annunciator light ON.

NOTE

Positioning the surface deice switch to ACTUATE will
result in one complete inflation and deflation cycle
lasting approximately 45 seconds.

2of 4 3 November 1980
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C.

2. Propeller Deice Switch - ON momentarily.

NOTE

Proper operation of propeller deice system is indi-
cated by periodic fluctuations, within the green
arc, on the propeller ammeter.

3. Electrical Windshield Anti-Ice Switch - HIGH momentarily.
voltammeter for discharc
and WINDSHIELD annunciatc
light for  illuminatior

Inflight
1. Before visible moisture is encountered below 4.4°C (40°F):

a.
b.
G

d.

Pitot Heat Switch(es) - ON.
Stall and Vent Heat Switch - ON.
Propelier Deice Switch - ON.

NOTE

Energizing the propeller deice early 1in icing
conditions will prevent ice build up which will be
thrown off and can chip the fuselage paint.

Electrical Windshield Anti-Ice Switch - LOW with outside

FLIGHT IN ICING CONDITIONS

1

Check propeller ammeter

Chec

d

temperature above -1Z
(10°F). HIGH with o
side air temperatu

below -12°C

NOTE

@ihen using the electrical heated windshield on LOW,

correct indicated outside air temperature (see

Section 5 for ram air temperature rise correction)
for your particular altitude and airspeed to ensure

%he ?utside air temperature is not below =-12°C
10°F).

®I1f ice begins to accumulate on the heated portion of
the windshield while operating on LOW, switch to
HIGH.

@After icing conditions are encountered with the
windshield on HIGH, do not use LOW until the entire
heated portion of the windshield is clear of ice.

@The magnetic compass will not be reliable with the
electric heated windshield in operation.

3 November 1980
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11 FLIGHT IN ICING CONDITIONS

SECTION 9
SUPPLEMENTS

2. During Icing Encounters:
a. Surface Deice Switch - ACTUATE when ice accumulates between 1/4
to 1/2 inch. Repeat as necessary,

allowing at least 45 seconds between
actuations.

NOTE

Accumulation of a 1/2 inch of ice may cause a cruise
speed reduction of up to 30 knots as well as a
significant buffet and stall speed increase. In-
Crease power as required to maintain desired ajr-
speed.

SECTION 5 — PERFORMANCE

A.

When climbing through areas of light to moderate icing conditions, use
cruise climb airspeeds and maximum climb power (full power) settings to
preclude ice buildup on the fuselage undersurface and lower wing sur-
faces and minimize the exposure time to icing conditions.

During prolonged icing encounters in cruise, increase engine power to
75% or greater to maintain cruise speed as ice accumulates on the
unprotected areas and preclude ice buildup on the fuselage undersurface
and Tower wing surfaces.

Prestall buffet and stall speeds increase slightly when deice boots are
actuated. Maintain extra speed, especially during an approach, before
actuating the boots.

Maintain extra airspeed on approach to compensate for the increased
prestall buffet associated with ice on the unprotected areas and the
increased weight.

Airplane general performance is decreased with ice on the unprotected
areas.

3 November 1980

4 cf 4 Revision 1 - 2 Apr 1982



SECTION 9
SUPPLEMENTS FIRE DETECTION AND EXTINGUISHING SYSTEM |

FIRE DETECTION AND EXTINGUISHING SYSTEM
SECTION 1 — GENERAL

This supplement provides information which must be observed when cper-
ating the fire detection and extinguishing system.

Description

The fire detection and extinguishing system consists of three major
components: three heat sensitive detectors located in each engine acces-
sory compartment; an annunciator and actuator panel; see Figure 2; and a
compressed freon single-shot gas bottle located in the leading edge of tt
wing just inboard of the nacelle.

A test function is provided to test the bottle firing cartridge and
annunciator lights. When the test switch is pushed, all lights should
illuminate; if any light fails to illuminate, replace the bulb. If the
green light does not illuminate, check the bottle pressure gages for
correct pressure as shown in Figure 1. If the bottle pressure is adequa
replace the firing cartridge in the fire extinguisher. Any other light
failure, after replacing bulbs and firing cartridge, indicates a malfunc
tion in the unit or associated wiring.

AMBIENT TEMPERATURE VS RECOMMENDED PRESSUR

Ambient Temperature-°C|-40.0]-28.9]-17.8)-6.7]+4.4]+15.6|+26.7{+37 .E}+48
Ambient iemperature-YF} -40 § -20 0 | +20] +40] +60 | +80 [+i00 j+12
ecommended Operating | 127 | 148 | 174 | 207 249} 304 | 367 | 442 53

Pressure-PSIG to to to to|l tofl to to to t
155 | 180 | 212 | 251} 299{ 354 | 417 | 492 | 5€
Figure 1

FIRE DETECTION AND EXTINGUISHING SYSTEM

ANNUNCIATION

CAUSE OF

. FIRE EXTINGUISHER X LEGRENE | HOLOR ILLUMINATION

; ; et FIRE RED FIRE CONDITION

- N_GUARD—PUSH TO EXT EXISTING IN ENGI
i BT : COMPARTMENT

E AMBER | FIRE EXTINGUISH

CONTAINER EMPT

oK GREEN FIRE CARTRIDGE
AND ASSOCIATE
WIRING 1S IN
OPERATIONAL
CONDITION

Figure 2
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12 FIRE DETECTION AND EXTINGUISHING SYSTEM SUPPLEMENTS

If an overheat condition is detected, the appropriate FIRE light will
annunciate the engine to be extinguished. To activate the extinguisher,
open the guard for the appropriate engine and press the FIRE light. Freon,
under pressure, will be discharged to the engine and engine accessory com-
partments. The amber 1light E will illuminate after the extinguisher has
been discharged and will continue to show empty until a new bottle is

installed. The FIRE light will remain illuminated until compartment tem-
peratures cool. ]

SECTION 2 — LIMITATIONS
Not Applicable.

SECTION 3 — EMERGENCY PROCEDURES

If a2 fire warning light indicates an engine compartment fire and is
confirmed or if a fire is observed without a fire warning light:

1. Both Auxiliary Fuel Pumps - OFF.
2. Operative Engine Fuel Selector - MAIN TANK (Feel For Detent).
3. Emergency Crossfeed Shutoff - OFF (Pull Up).
4, Appropriate Engine - SECURE.
a. Throttlie - CLOSE.
b. Mixture - IDLE CUT-OFF.
Cc. Propeller - FEATHER.
d. Fuel Selector - OFF (Feel For Detent).
e. Open the appropriate guard and push FIRE 1ight.
f. Magnetos - OFF.
g. Propeller Synchronizer - OFF (Optional System).
h. Alternator - OFF.
5. Cabin Heater - QOFF.
6. Land as soon as practical.

NOTE

Best results may be obtained if the airflow through
the nacelle is reduced by slowing the airplane (as

slow as practical) prior to actuating the extin-
guisher.

SECTION 4 — NORMAL PROCEDURES

A. Before Takeoff
1. Test Switch - PRESS. Al1 Tights should illuminate.

SECTION 5 — PERFORMANCE

Not Applicable.

3 November 1980
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FUEL FLOW INDICATING SYSTEM (WITH TOTALIZER)
SECTION 1 — GENERAL

This supplement provides information which must be observed when oper-
ating the electronic fuel flow indicating system with totalizer.

Description

The electronic fuel flow indicating system consists of a dual needle
indicator and a fuel flow transducer for each engine. The flow transducer
generates electrical pulses, which represents a measure of fuel flow rate,
and transmits these pulses to the indicator as input frequency. The indi-
cator then converts the frequency signals into an analog output which is
displayed by the indicator as fuel flow rate in pounds per hour. These
gage markings are predicated on the use of 100 grade aviation fuel.
Increase fuel flow 2% above markings when 100LL grade aviation fuel is
used. In addition, these pulses provide information to a totalizer within
the indicator. The totalizer indicates the quantity of fuel remaining or
consumed, even if power is removed from the normal power input circuit.

The electronic fuel flow indicater has a digital totalizer, a DIM/CLR
knob and a counter switch. The totalizer displays either the fuel remain-
ing or the fuel consumed for both the left and right engines or full tanks
The DIM/CLR knob controis the iight intensity of the totalizer and resets
the totalizer counter to zero. The counter switch is used to set 10-pounc
and 100-pound increments of fuel for totalizer use.

NOTE
If the "memory" voltage is interrupted, such as when
the airplane battery is removed and reinstalled, the

totalizer display will not indicate accurately until
the counter has been reset.

SECTION 2 — LIMITATIONS
Same as standard fuel flow gage contained in Section 2 of this manual

SECTION 3 — EMERGENCY PROCEDURES
Not Applicable.

SECTION 4 — NORMAL PROCEDURES

A. Preflight Inspection
1. Counter Switch - ACTUATE until totalizer reads equal to the amour

of fuel in the tanks if a fuel remaining reading
is desired.

2. DIM/CLR Switch - CLR if a fuel consumed reading is desired.

NOTE
If fuel is added before a flight, insure that the

totalizer is adjusted to reflect the additional
fuel.

SECTION 5 — PERFORMANCE
Not Applicable.
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MANUALLY ADJUSTABLE SEAT
SECTION 1 — GENERAL

This supplement provides information which must be cbserved when op
ating the manually adjustable seats.

Description

The manually adjustable pilot and copilot seats are secured to seat
assemblies which are attached to the forward main spar carry-thru str
ture. The seats may be adjusted fore and aft, vertically and tilted to
desired position within the 1imits of the seat by using the contr
located on the front of the seat, see Figure 1.

An optional lumbar support is available for the pilot's and copilo
seat backs. The support is designed to provide increased comfort dur
long flights. The support is basically an air-tight, foam-filled cush
which can be adjusted in size and shape as governed by external forces
the operation of the bleed valve.

MANUALLY ADJUSTABLE SEAT CONTROLS

TILT ADJUSTMENT 1 ;
HANDCRANK

LUME
SUPFE
BLEE
VALV

FORE AND AFT /4 7 .
ADJUSTMENT P L
LEVER VERTICAL ADJUSTMENT
HANDCRANK
Figure 1

SECTION 2 — LIMITATIONS

Not Applicable.

SECTION 3 — EMERGENCY PROCEDURES
A. Loss of Cabin Pressure

1. Lumbar Support Bleed Valve - PRESS as required to decrease ini
tion.
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15 MANUALLY ADJUSTABLE SEAT SUPPLEMENTS

SECTION 4 — NORMAL PROCEDURES

Controls for the manually adjustable seats, see Figure 1, are located at
the forward side of the seat. Rotating the handcrank, located at the for-
ward right corner of the seat, tilts the back. Rotating the handcrank,
located at the forward left corner of the seat, raises and lowers the seat.
The fore and aft adjustment lever is located at the forward side of the
seat near the center. It is recommended that the seat be moved to the aft

position prior to meking tilt or vertical adjustments, teo provide maximum
handcrank clearance.

With the optional Tumbar support installed and the seat adjusted as de-
sired, lean back in a comfortable position and press the lumbar support
bleed valve as required to achieve the desired level of support. During a
¢limb to high altitude, cabin pressure will slowly decrease relative to the
air pressure in the lumbar support, thus the support will expand. This can
be corrected by bleeding off the excessive expansion by pressing the Tumbar
support bleed valve as required. During descents, the cabin pressure will
sTowly increase relative to the air pressure in the lumbar support, thus

the support will contract. This can be corrected by unloading the seat
back and pressing the bleed valve as required.

SECTION 5 — PERFORMANCE

Not Applicable.
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PROPELLER DEICE SYSTEM
SECTION 1 — GENERAL

This supplement provides information which must be observed when not
ating the propeller deice system.

Description

The propeller deice system consists of electrically heated boots on
propeller blades. Each boot consists of an inboard and outboard heat
element, which receive their electrical power through a deice timer.
reduce power drain and maintain propeller balance, the timer directs c

rent to the propeller boots in cycles between elements and between prop
lers.

The timer directs current to the propeller boots in cycles between b
elements and between propellers in the following sequence:

Heating Period No.
Heating Period No.
Heating Period No.
Heating Period No.

- Outboard Halves - right engine blades.
- Inboard Halves - right engine blades.
- OQutboard Halves - left engine blades.
- Inboard hHalves - left engine blades.

£ oM

Each heating period lasts approximately 20 seconds.

A reading below the green arc on the propeller deice ammeter indica
that the blades of the propeller are not being deiced uniformly.

EWARNING'

When uneven deicing of the propeller blades is indi-
cated, it is 1imperative that the deice system be
turned OFF. Uneven deicing of the blades can result
in propeller unbalance and engine failure.

Abnormal operation of the propeller deice system is indicated by
deice switch breaker tripping to the OFF position. Failure of the sw

breaker to stay reset indicates that deicing is impossible for the pro
lers.

SECTION 2 — LIMITATIONS

Not Applicable.
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17 PROPELLER DEICE SYSTEM SUPPLEMENTS

SECTION 3 — EMERGENCY PROCEDURES

A. If uneven deicing of propeller blades is indicated by excessive vibra-
tion:

1.
2.
3.

Propellers - EXERCISE to MAX RPM. Avoid continuous operation in
the yellow arc.
Propeller Ammeter - CHECK for proper operation by periodic fluctu-
ations within the green arc.
1f ammeter reading for both propellers is below the green arc,
indicating the propeller blades may not be deicing uniformly:
a. Propeller Deice Switch - OFF.

. 1f ammeter reading for either propeller is below the green arc,

jndicating the propeller biades may not be deicing uniformly:
a. PROP DEICE Circuit Breaker - PULL L or R circuit breaker as
required.

[CAUTION}

Do not operate propeller deice for prolonged periods
when propellers are not turning.

SECTION 4 — NORMAL PROCEDURES

A. Preflight Inspection

1,

Propelier Heating Elements - CHECK condition and attachment.

B. Before Takeoff

1. Propeller Deice Switch - ON momentarily. Check propeller ammeter.
C. Inflight

1.

Propeller Deice Switch - ON  before entering visible moisture

with outside air temperature below
4.4°C (40°F).

NOTE

Energizing the propeller deice system early in icing
conditions will prevent ice build up which will be
thrown off and can chip the fuselage paint.

2. Leaye icing conditions as soon as possible if airplane is not

equipped for flight in icing conditions.

NOTE

Since propeller deice boots alone do not provide
adequate protection for the entire airplane, icing
conditions should be avoided whenever possible
unless the airplane is equipped for flight in icing
conditions. Refer to Ice Protection Equipment
(Flight In Icing Conditions) supplement for details.
If icing is encountered, close attention should be
given to the pitot-static system, propellers, induc-
tion systems, wing and stabilizer leading edges and
other components subject to icing.

SECTION 5 — PERFORMANCE
Not Applicable.

2 of 2
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YAW DAMPER
SECTION 1 — GENERAL

This supplement provides information which must be observed when oper-
ating the yaw damper system.

Description

The yaw damper is an independent system that may be engaged at any time
regardless of the state of the autopilot or flight director. When engagec
the yaw damper provides yaw axis stabilization. The panel-mounted gyro
computer turn-and-slip indicator, see Figure 1, provides yaw rate signals
to operate the rudder servo. If an B00B Integrated Flight Control System
is installed, the yaw damper is automatically engaged with the basic auto-
pilot engagement and cannot be disengaged with the autopilot ON except by
pulling the YAW DAMP circuit breaker.

NOTE

The flags in the turn-and-slip indicator will
retract whenever power is applied to this unit.

YAW DAMPER CONTROLS AND INDICATOR

1. YAW DAMPER ON-OFF SWITCH - Turns yaw damper on and holds it on

until switch is turned off or control

wheel autopilot disengage switch is
depressed.

2. CONTROL WHEEL

AUTOPILOT/ELECTRIC ELEVATOR :

TRIM DISENGAGE SWITCH (RED) - When depressed, turns yaw damper o

Y/D FLAG - When yellow flag disappears, indicates power is suppl’
to the yaw damper computer.

4, RATE-OF-TURN POINTER - Indicates rate and direction of airplane |

movement. :
5. GYRD FLAG - When red flag disappears, indicates power is applied
the gyro.
6. SLIP INDICATOR - Indicates slip or skid when ball is displaced f
center.

Figure 1

3 November 1980
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SECTION 2 — LIMITATIONS

A. Disengage yaw damper if malfunction occurs.
B. Required Placards:
1. On Circuit Breaker Panel:
a. "YAW DAMP"
2. Near Yaw Damper Switch:
a. "YAW DAMP-ON-OFF" :
b. If yaw damper switch is located on the autopilot control head,
change item "a" to "YAW ON."
3. On Pilot's Control Wheel:
a. "AUTOPILOT - DISENGAGE" (also disengages yaw damper).

SECTION 3 — EMERGENCY PROCEDURES

A. Hardover Rudder Deflection
1. Rudder - OVERPOWER. Requires approximately 70 pounds.
2. Autopilot Disengage Switch - DISENGAGE.
3. Yaw Damper Circuit Breaker - PULL.
4. If optional autopilot installed - REENGAGE if desired.
B. Excessive Rudder Forces (Gear Train Jammed )
1. Rudder pedal forces in excess of normal control forces required to
overpower the slip clutch in the event of a jammed servo actuator
will not exceed 70 pounds.

SECTION 4 — NORMAL PROCEDURES

A. Engagement

1. Yaw Damper ON-OFF Switch - ON. With 800B Integrated Flight Control
System installed, the yaw damper is
automatically engaged with the
autopilet.

2. Gyro and Y/D Flags - VERIFY that both are cut of view.

B. Disengagement

1. Autopilot Disengage Switch - DISENGAGE (0r)

2. Yaw Damper ON-OFF Switch - OFF. With 800B Integrated Flight Control
System instalied, the yaw demper is
disabled by pulling the YAW DAMP circuit
breaker.

SECTION 5 — PERFORMARNCE
Not Applicable.
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400 ENCODING ALTIMETER (TYPE EA-401A)
SECTION 1 — GENERAL

This supplement provides information which must be observed when  ar
ating the 400 encoding altimeter.

Description

The Cessna 400 encoding altimeter (Type EA-401A) is an electricall
driven instrument that provides the pilot with a visual display of the air
plane's altitude. The altimeter also includes an optical encoder whic
automatically produces a Tlogic code that corresponds to the sensed alti
tude. This code is supplied to the Air Traffic Control Radar Beacon Syste
transponder in the airplane to generate replies to Mode C (altitude re¢
porting) interrogations from the ground controller.

The 400 encoding altimeter, see Figure 1, is a panel-mounted barometr
altimeter with an altitude range of -1000 to +35,000 feet. Altitude °
displayed by a dial and a digital readout. The dial is graduated in nume
ical divisions which represent increments of 100 feet, with subdivisii
markings for every 20 feet. The dial pointer completes one revolution fi
every 1000 feet of altitude change. The digital readout displays airplal
altitude in increments of hundreds and thousands of feet only. Frictio
induced lag and jumping of the display is reduced by the use of a combin
aneroid sensor and motor-driven display. Electronic damping circuits
the unit insure that the display follows altitude changes rapidly with
overshoot. When power is removed from the altimeter, a striped warni
flag appears across the digital altitude display to indicate a "power-of
condition.

Except for setting pressure, operation of the altimeter is complete
automatic. Ambient atmospheric pressure, set into the altimeter with
manually operated baroset knob, is displayed on a four-digit readou
either in inches of mercury or in millibars (as ordered). The pressu
setting does not affect the output of the optical encoder, since the e

coder is always referenced to standard pressure (sea level; 29.92 inches
mercury or 1013 millibars).

SECTION 2 — LIMITATIONS

A. A standby barometric altimeter is reguired when the encoding altimet
is installed.

SECTION 3 — EMERGENCY PROCEDURES

A. Encoding Altimeter Failure (Warning Flag Showing)
1. ALT Circuit Breaker - CHECK IN.

2. If warning flag is still showing, use the standby barometric alti
eter.
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400 ENCODING ALTIMETER SECTION 2
21 (TYPE EA-4014) SUPPLEMENTS

2 of 3

400 ENCODING ALTIMETER INDICATOR

ZERO-TO-THOUSAND FOOT

ALTITUDE DISPLAY DIAL - Calibrated 1in 10 numerical graduations
which represent increments of 100 feet; the
subdivisions of each graduation represents
increments of 20 feet.

ALTITUDE READOUT - Displays altitude above 100 feet on three-

section counter in increments of 10,000, 1000
and 100 feet. When altitude is below 10,000
feet, a diagonally striped flag appears in the
10,000-foot window.

POWER-OFF WARNING FLAG - Appears across altitude readout when power
is removed from altimeter to indicate that
readout is not reliable.

ZERQ-TO-THOUSAND FOOT

ALTITUDE DISPLAY POINTER - Directly indicates airplane altitude

between 0 and 1000 feet; for altitudes
above 1000 feet, indicates the 1last

three digits of altitude (ones, tens and
hundreds?

BARDSET KNOB - Used to set in atmospheric pressure; clockwise rota-
tion increases pressure setting, counterclockwise
rotation decreases pressure setting.

ATMOSPHERIC PRESSURE READOUT - Displays atmospheric pressure set

into the altimeter with the baroset
knob on the four-digit counter:

4

Figure 1
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SECTION 8 400 ENCODING ALTIMETER
SUPPLEMENTS (TYPE EA-401A) [

SECTION 4 — NORMAL PROCEDURES

A. Altimeter Operation
1. Baroset Knob - TURN as necessary to set readout to requir
pressure.
2. Power Off Warning Flag - VERIFY that flag is not in view.

[WARNlNGI

Do not attempt to use altimeter indication for
flight information if warning flag is in view. Flag

indicates that power has been removed from the
altimeter.

3. Altitude Display - Below 1000 feet, read altitude on display poin
er and dial. Above 1000 feet, read altitude
altitude readout plus pointer and dial indic
tion for last two digits (for example, for
altitude of 12,630 feet, read 12,600 feet

readout and read 30 feet on pointer and dial
B. Altitude Encoding Operation.

Operation of the altitude encoding function of the altimeter is ca
pletely automatic as soon as power is applied to the altimeter and t
warning flag is out of view. However, for transmission of the altitu
information to the ground controller, the Mede C (ALT) function must
selected on the transponder.

SECTION 5 — PERFORMANCE
Not Applicable.
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