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CONGRATULATIONS

Welcome to the ianks of Cessna owners.' Your Cessna h:rs b€en designed and con-
structed to give you the most in performance, economy, and comfort. It is our de-
sire that you will find flying it, either for business or plea.sure, a pleasant and prof-
itable experience,

This Owner's Manual has been prepared as a guide to help you get the most pleas-
ure and utility from your aircraft. It contains information about your Cessna's
equipment, operating procedures, and performance; and suggestions for its servicing'
and care. We urge you to read it fron cover to cover, and to refer to it frequenily,

our interest in your flying pleasure has not ceased \plth your purchase of a cessna.
worldrvide the cessna Dealer orgalization backed by the cessna service Department
stands ready to serve you. The following services are offered b5r most Cessna
Dealers:

THE CESSNA WARRANTY -- it is designed to provide you with the most compre-
hensive coverage possible:

a- No exclusions
b. Coverage includes palts and labor
c. Available at CessnaDealers worldv,/ide
d. Best in the industry

Specific benefits atd Provisions of-the waranty plus other important benefits for
you are contained in your warrarty alld ownerrs service Folicy Booklet supplied
with your aircraJt. Warranty service is available to you at any auttrorized Cessna
Dealer throughout the world upon presentation of your Warranty and Owner's Ser-
vice Policy Booklet which establishes your e[gibility undei the warranty.

FAcroRY TRAINED PERSONNEL to provide you with courteous expert service.

FACTORY APPROVED SERWCE EQUIPMfl{T to provide you with the most effi-
cient and accurate workmanship possible.

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

THE LATEST AUTHORITATWE INFORMATION FOR SERVICING CESSNA AIR-
CRAFT, since CessnaDealers have all of ttre Service Maluals and parts Catalogs,
kept current by service Letters and service News Letters, published by cessna -Aircraft Company.

We urge all Cessna owners to use the CessnaDealer Orgarlzation to the fullest.

A cu$ent cessna Dealer Directory accoEpanies your new aircrajt. The Directory
is revised frequently, and a current copy can be obtained from your cessna Dealer.
Malre your DirectorJ one ol your cross-country flight plaruring aids; a warm welcome
awaits you at every Cessna Dealer,



*Maximum height of aircraft with
nose gear depressed is 11' 10"
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SEGTION !
OPERATING CHECKLIST

One of the first steps in obtaining the uhnost performance, service,
and flying enjoyment from your Cessna Model 4O2B is to familiarize your-
sell with your aircra-ftts equipment, systems, and controls. This can
best be done while sitting in the aircra-ft. Those items whose functions
and operation are not obvious are covered in Section.II.

Section I lists in Checklist Form, the steps necessary to operate your
aircraft efficiently and safely. It covers briefly all the points that you
should know concerning the information you need for a typical flight.

The flight and operational characteristics of your aircra-ft are normal
in all respects. A11 controls respond in the normal way within the entire
range of operation. AII airspeeds mentioned in Sections I and tr are in-
dicated airspeeds unless otherwise noted. Corresponding calibrated
airspeeds may be obtained from the Airspeed Calibration Chart in Sec-
tion VI.

MAKE A PREFLIGIIT INSPECTION IN ACCORDANCE WITH FIGURE 1-1.

BEFORE STARTING THE ENGINES

(1) Preflight Inspection - COMPLETE.
(2) Cabin Door Safety - I"ATCHED.
(3) Crew Door - (if installed) - CITOSED and LOCKED.
(4) Control Inck - OFF.
(5) Seat, Seat Belts and Shoulder Harness - ADJUST and SECURE.(6) Landing Gear Switch - DOWN.
(7) Emergency Power Switch - OFF.(8) Voltage Regulator Switih - IrvIA.IN.
(9) Circuit Breakers - IN.

(10) Switches - OFF.
(11) Auxiliary FueI Pump Switches - OFF.
(12) Radios - OFF.
(13) Magneto Switches - OFF.
(ta) Battery and Alternators - ON.
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PREFLIGHT
IN SPECTI ON

NOTE

Visually check inspection
plates and general air- .

craft condition during
walk-around inspection.
If night flight is planneq
check operation'of all
lights and make sure a
fla€hught is available.

a"
b.
c.
d.
e.
I

h.

k.

a
b.

d.

f.

h.
i.

k
L
a.
n,

o.

Conbol I4ck - nEMOVE ud.STOW.
Parking Brale - sET.
All switches - oFF.
Itrling Gear Switch - DOSfN.
Battery Seitch - ON.
F\el Gages - CSECK QUANrIIY md OPERATION.
Flaps - EXTEND.
Ireft Fuel Selector - LEFT MAIN (feel for detent).
Right F\rel Selector - RIGIIT MAIN (feel for detent).
Trim Tab Controls (3) - NEUIBAL.
Ocygen - CHECK QUANUTY, MASKS ed EOSES - OFF.

Battery Comparhent Cover - SECURE.
Wing Irccker Baggage Door - SECUnE.
Flap - CHECK SEfitRfff ana ATTACEMEITT.
Wing Locker Fuel Sump - DnAIN.
Control Suface Lock - REtrilOVE.
Aileron ard Teb - gflECK CONDIIION, FREDOM OF
MOVEMENT and TAB PGITION.
Main Tank t\rel S"*p - DRAIN.
Fuelvent ald Sniffle Valve - CLEAn.
trfain Tank Fuel Quantity - CIrECK, CAP SESURE.
Tip Tanl Transfer Punrp - LISTEN FOR OPERATION.
StaI Warning Vane - CEECI( FREDOM OF MOVEMENT.
WrDg Tle Dom - REMOVE.
Auiltary Ta.o* Fuel Quantity - CHECK, CAP SECURE.
Auiuary Tank ald Wing Locher Tralsler Line Fuel S\uU' -
DRAIN.
WIDg Locker Tar-k Fuel Vent - CLEAn.

Figure 1-1 (Sheet 1 of 2)
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b.

d.

e.

t.

L
b.

d,

s.
h.

L
b.

d.

c.

i.

j.
k-

6.
b.
c.

d.

L

h.

j.

I
m.
n.

tta.
b.

d.

f.

Wing Locker Fuel Tenk Fbel Quatity - CEECK, CAP SECIIRE.
Fuel Strainer - DRAIN.
Cowl FIap - SECURE.
Eagire Compartment General Conditlon - CHECIC
Oil Level - CEECK, MINIMUM I QUARTS.
Propeller ad Spiuer - E>(AMINE FOR NICKS, SECURITY ald
OIL LEAKS.
CowI Flap - SECURE.
Main Gear, Shut, Doors and Ttre - CHECK.
Leading Edge Air Inta.ke - CLEAR,
Cros6 Feed Line - DRAIN.

Baggage Door - SECURE.
Avimics Bay Dmr - SECURE.
Nose Gear, Strut, Dmrs and fire - CllECK.
Pitot Cover 0f Instaued) - REMOVE, Pitot Tube - CLEAR.
fie Dom - REMOVE.
Ileater Inlet - CLEAR.
Avionics Bay Door - SEqURE.
Baggage Door - SECURE.

CrGsfeed Line - DRAIN.
I€ading Edge A1r Inta&e - CLEAR.
MaiD Gear, Strut, Doors ild Tire - CHECIC
Cowl Ftrap - SECURE.
Air Conditidring Outlet Air Openlng - CTEAR (if installed).
Wing Locker Tank F\rel Quantiiy - gIiECK, CAp SECIIRE.
OiI lcvel. - CIIECK, MINIMUU I Q{IARTS.
Engine Coryart4eut Gen*al-Condillon - CSECIC
Prqeller ard SDimer - EXAMfNE FOR NICKS, SECIIRITY md
OIL LEAKS.
Cowl Flap - SECURE.
Fuel Straiaer - DRAIN.

Air Corditiouilg Air Inlet Opedrgs - CLEAR (i{ instaUed).
Wing Lcker Tan-k FueI Vent - CLEAR.
Auxilialy Tark and Wing Locker Tralsfer Line FueI Smp -
DRAIN.
Auiliary Tuk FueI Qua*ity - CEECK, CAP SECURX.
Wing Tie Dom - REMOVE.
lfiain TanI Fuel Quutity - CIIECK, CAP SECItRE,
Tip Tank Trilsfer Pump - LBTEN FOR OPERATION.
FueI Vel* and Sniffle Valve - CLEAR.
Mein Taft Fuel Sump - DRAIN.
Cmtrol Surface Lock - REMOVE
Ailer@ - CHECK CONDIIION ud FREDOM OF MOVEMEMI,
Wing Locker $nnp - DRAIN.
Frap - CIIECK SECITRITY ud AT:IACHMENr.
Wilg I€cker Baggag,e Door - SECIIRE.

Statc Port - CLEAR,
Conhol Sulace Lck - REMOVE.
Tie Dovn - REMOVE,
Static Port - CIEAR.
Cabin Door, General Cordition ad S*uity - CHECIC
Battery Switch - OFF.

Figure 1-1 (Sheet 2 of 2)
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NOTE

When using externaLpower source, do not turn
on the battery or alternator,switches until ex-
ternal power source is disconnected to avoid
damage to the alternators and a weik battery -

draining off part of the current being supplied
by the external source.

(fS) Parking Brake - SET. 
:'

(16) Lighting Rheostats - OFF.
(1?) Cowl Flaps - OPEN.
(18) Altimeter aad Cloct - SET.
(19) Annunciator Light Panel - PRESS-TO-TEST.
(20) Cabin Door Not Locked Light - OFF. 

. .,, 
, 

:

NorE :i'."
If top half of door is still open, ttrel ligtrt will not

r go out.

(2f) Landing Gear Position Indicator Lights - Check green lights ON.
(22) Wing Flaps - UP.

' (23) Cabin Air Controls - AS REQTIIRED.
(24) Fuel Quantity - CHECK.
(25) Throttles - OPEN ONE INCH.

I (26) Propellers -, FORWARD
(27) Mixbures - FULL RrcH.
(28) Fuel Selectors - Left Engine - LEFT MAIN (feel for detent).

Right Engine - RIGHT MAIN (feel for detent).

:,

STARTING ENGINES (teft Engine First)
j

NORfilAt SIART (NO EXTERNAL POIVER)

(1) Propellers - CLEAR. i

(2) Magneto Switches - ON.
(3) Left Engine - START.

(a) Stirter Button - PRESS.
(b) Primer Sc/itch - Left Engine - LEFT.

Right Engine - RIGHT.

t-4



(4)
(5)
(6)

(?)
(8)
(e)

(10)

CAUTION

O If the primer switch is activated for excessive periods
of time with the engine inoperative on the ground or during
flight, damage may be incumed to the engine and,/or air-
craft due to fueI accumuladon in the induction system. Sim-
ilar conditions may develop when the engine is shutdown
with the arxilia^ry.pump switch in the ON posltion.

O Should fuel priming or auxiliary pump operation periods
in excess of 60 seconds occu!, the engine manifold must be
purged by one of the following procedures:
(a) With arrxiliary fuel pump switch OFF, allow manifold to

drain at teast 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 aruriliary pump switch
OFF, magneto switches OFF, mixture idle cut-off and
throttle full open, turn engine with starter or by hand
a minimum of 15 revolutions.

Auriliary Fuel Pump - IOW (to purge vapor from fuel system).
Throttle - 1000 to 1200 RPM.
Oil Pressure - 10 PSI minimum in 30 seconds in normal weather
or 60 seconds in cold weather. If no indication appears, shut-
down engine and investigate.
Right Engine - START (repeat steps 1 through 6).
Alternators - CHECK.
Regulators - CHECK.
Radios - ON.

STARIING ENGINES ([eft Ensine First)
WITH EXTERNAL POWER SOURCE

(1) Battery and Alternators - OFF.
(2) External Power Source - PLUG IN.
(3) Propeller - CLEAR.
(4) Magneto Switches - ON.
(5) Left Engine - START.

(a) Starter Butbon - PRESS.
(b) Primer Switch - Left Engine - LEFT.

Right Engine - RIGHT.
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(8) With Optional Electric Gyro Horizon - pULL to erecL
(9) Trim Tabs - SET.

(10) Alternate Air Controls - IN.
(11) Flight Controls - CHECK (free and correct).
(12) Cowl Flaps - OPEN.
(13) Cabin Door and Crew Door (if instaled) - LOCKED.
(14) Wing Flaps - 0'.
(15) Engine Instruments - CHECK.

NOTE

The engine oil temperature should be within the
normal operating range prior to applying takeoff
po\ryer. Even cautious p.ower applications with
cool oil may result in momentarily exceeding the
34. 5 inches Hg. manilold pressure limits.

(16) Fuel Quantity - CHECK.
(17) Flight Instruments and Radios - SET.(18) Fuet setectors - RECHECK - Left Engine - LEFT IVIAIN (feel for

detent).
Right Engine - RIGHT IMAIN (feel

for detent).(19) Lights - As REQUTRED.
(20) Auxiliary F\rel pumps - ON.(21) Parkins Brake - RELEASE.

TAKEOFF

NORNAAT TAKEOFF

(1) Power - F!11 throtile and 2?00 RpM.

NOTE

Apply fuII throtile smoothly to avoid propeller
surging and excessive manifold pressures. Do
not exceed 34.5 inches Hg. manifold pressure
at any time.

Elevator Control - Raise nose wheel at 9b MpH IAS.
Minimum Control Speed - 9b MpH IAS.
Break Ground and C1imb Out at lOb MpH IA"S.

(2)
(3)
(4)
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AFTER TAKEOFF

(4)
(a)

(1)
(2)
(3)

Brakes - APPLY MOMENTARILY'
Landing Gear - RETRACT
Climb Speed - 126 MPH IAS (best multi-engine rate-of-climb
speed) or (set up climb speed as shown in Normal Climb para-
graph).
Auxiliary,Fuel PumPs - OFF.
Cowl Flaps - AS REQUIRED.

CIIM B

NORIIAAT CLIMB

(1) Power - 25.5 inches Hg. and 2450 RPM.
(2) Airspeed - 130 - 160 MPH IAS.
(3) Mixture - Adjust to climb fuel flow.
(4) CowI Flaps - AS REQUIRED.
(5) Auxiliary Frel Purr'pi - ON (above 12, OOO feet altitude td mini-

mize vapor formation).

I}1 AX I'IA U M PER FOR'YI A NCE Ctl'tA B

(1) Power - FuIl throtile and 2?00 RPM below 16,000 feet.
Placarded manifold pressure above 16,000 feet.

Airspeed - 126 MPH IAS.
Cowl Flaps - AS REQUIRED.
Auxiliary FueI Pumps - ON (above 12, 000 feet altitude to mini-
mize vapor formation).

CRU ISING

(1) Cruise Power - 15-29.5Inches Hg and 2100 - 2450RPM'
(2\ Mixtures - LEAN for desired cruise fuel flow as determined

from your Cessna Model 40tB/402B'Power Computer. Recheck
mixtures.if 'power, altitude or OAT changes.

(3) Cowl Flaps - AS REQIIIRED'

(2)
(3)
(4)
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(4) Fuel Selectors - MAIN or AUXILIARY a"fter 60 minutes (feel for
detent).
(a) If optional wing locker tanks are installed, fuel selectors -

MAIN TANKS or, after wing locker tanks are transfered
and main tank quantity is less than 180 pounds each -
AIIXILTARY TANK.

NOTE

Ttrn auxiliary fuel pumps to LOl{ and mixtures to
FULL RICII when switching tanks.

(b) If optional wing locker tarks are installed, crossfed -
SELECT as required to maintain fuel balance alter wing
Iocker tank fuel transfer.

(5) Trim Tf,bs - ADrusr.

LET DOW N

(1) Power - AS REQUIRED.
(2) Mixture - ADJUST for smooth operation with gradual enriching

as altitude is lost.
(3) Cowl Flaps - CLOSED'

BEFORE TANDING

(1) Frel Selectors -'Left Engine - LEFT MAIN (feel for detent).
Ftight Engine - RIGHT MAIN (feel for detent).

(2) Auxiliary Fuel PumPs - ON.
(3) Cowl Flaps - CLOSED.
(4) Alternate Air Controls - IN.
(5) Mixtures - FULL RICH or lean as required for smooth operation.
(6) Propellers - FORWARD
(?) Wing Flaps - 15" belo"/ 180 MPII CAS. )::

(8) Landing Gear - DOWN below 160 MPH CAS.
(9) Landing Gear Positon Indicator Lights - Check green lights ON.

(10) Wing Flaps - 15o - 45o below 160 MPII CAs.
(rfi Minimum-Multi-Engine Approach Speed - 110 MPH IAS'

hZi Minimum Single-Engine Control Speed - 95 MPH IAS'

t-9



[ANDING
(1) Touchdown - Main wheels first.
(Zl Landing Roll - Lower nose wheel genily.
(3) Braking - AS REQIIIRED.

GO-AROUN D (M ulti -Ensine)
(1) Increase engine speed to 2?00 RpM and apply full throttle if

necessary.
(2) Reduce flaps setting to 15". ,

(3) Trim aircraft for climb.
(4) Retr6.ct flaps as sooii as all.obstacles are cleared and a safe

altitude and airspeed are obtained.

NOTE

Do not retract landing gear if another landing
approach is to be conducted.

AF,TER IANDING

(1) Auxiliary FueI Pumps - LOW (during landingroll).(2) Cowl Flaps - OPEN.
(3) Wing Flaps - UP.

SECURE AIRCRAFT

(1) Auxiliary Fuel Pumps - OFF.(2\ Radios - OFF.
(3) Throttles - IDLE.
(4) Pro.pellers - FORWARD
(5) Mixtures - IDLE CUT-OFF.(6) FueI Selectors - OFF. (if a long period of inactivity is anticipated)

NOTE

Do not leave the fuel selector handles in an inter_
mediate position as fuel from the main tip tanks
will transfer into the auxiliary tanks.

1 -10



(7) All Switches except Battery, Alternator and Magneto Switches -
OFF.

(8) Magneto Switches - OFF, after engines stop.
(9) Battery and Alternators - OFF.

(10) Parking Brake - SET.
(11) Control Lock - INSTALL.
(12) Cabin and Crew Door (if installed) - CLOSE.

1-11
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SEGTION II
DESCRIPTION AN D
OPER.ATING DETAILS

The following paragraphs supply a general description of some sys-
tems and equipment in the aircraft. This section also covers, in some-
what greater detail, some oI the items in checklist ['orm in section I.
only those items of the checklist requiring further explanation will be
covered here.

PREFLIGHT INSPECTION
The preflight inspection, described in Section I, is recommended for

the first flight of the day. Inspection procedures Ior subsequent flights
are normally limited to brief checks of the tail surface hinges, fuel and
oil quantity, and security of fuel and oil filler caps. If the aircraft has
been in extended storage, has had recent major maintenance, or has been
operated from marginal airports, a more extensive preflight 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 se-
curity. The security of all inspection plates on the aircra"ft should be
checked following periodic inspections. Since radio and heater mainte-
nanee requires the mechanic to work in the nose compartment, the nose
compartment doors are opened for access to equipment. Therefore, it is
important a-fter such maintenance to double-check the security of these
doors. If the aircra-ft has been waxed or polished, check the external
static pressure source holes for stoppage.

If the aircra-ft has been exposed to much ground handling in a crowded
hanga.r, it should be checked for dents and scratches on wings, tip tanJcs,
fuselage, and tail surfaces, as well as damage to navigation and landing
Iights, deice boots, and radio antenna. Outside storage for long periods
may result in water and obstructions in airspeed system lines, condensa-
tion in fuel tanks, and dust and dirt on the intake air filters and engine
coo)ing fins. Outside storage in windy or gusty areas, or adjacent to
turiing aircraft calls for special attention to control surface stops, hinges
and brackets to detect fhe presence of wind damage.
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If the aircraft has been operated from muddy fields or-in snow and
slush, check the main gear wheel wells and nosewheel for obstructions
and cleanliness. Operation from a gravel or cinder field wilt require
extra attention to propeller tips and abrasion on leading edges of the hori-
zontal tail. Stone damage to the outer six inches of the propeller tips can
seriously reduce the fatigrre life of the blades.

Aircraft that are operated from rough fields, especially at high alti-
tudes, are subjected lo abnormal landing gear abuse. Check frequently
all components of the landing gear retracting mechanisms, shock struts,
tires and brakes.

To prevent loss of fuel in flight, make sure main and auxiliaqy fuel
tank filler caps are tightty sealed. The main fuel tank vents beneath the
tip tanks should also be inspected for obstructions, ice or water, espe-
cially a.fter operation in cold, wet weather.

The interior inspection will vary according to the mission and the op-
tional equipment installed. Prior to high-altitude flights, it is important
to check the condition and quantity of oxygen face masks and hose assem-
blies. The orygen supply system should be functionaJ.ly checked to insure
that it is i.n working order. The orygen pressure gage should indicate be-
tween 300 and 1800 PSI dependlng upon the anticipated requirements.

Satisfactory operation of the pitot tube, stall warning transmitter and
main fuel tank vent heating elements is determined by observing a dis-
charge on the voltammeter when the pitot heat switch is turned ON. The
effecti.veness of the pitot tube and stall warning transmitter heating ele-
ments may be verified by cautiously feeling the heat of both devices while
the pitot heat switch is ON.

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

STARTING ENGINES

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 for starting, it is recommended
the battery and alternator switches be OFF.
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NOTE

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

The continuous flow fuel injection system will start spraying fuel ir the
engine intake ports as soon as the primer switch is actuated and the throt-
tle and mixture controls are opened. If the auxiliary pump is turned on
accidentally while the engine is stopped, with t}le throttle open and the
mixture rich, solid fuel wilL collect temporarily in the cylinder intake
ports, the quantity depending upon the amount of throttle opening and t}te
Iength of time the pump has been operating. ff this happens, it is advisa-
ble to wait a few minutes until the fueI drains away, then turn the propel-
ler through fifteen complete revolutions. This is done to prevent the pos-
sibility of engine damage due to hydrostatic lock before starting the en-
grne. To avoid flooding, begin cranking the engine prior to priming the
engine.

In hot weather with a hot engine, a fluctuating fueI flow slightly lower
than normal may be obrtained. This is an indication of vaporized fuel and
the starter should not be energized until a steady fueI flow indication is
obtained.

NOTE

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

Engine mis-starts characterized by weak, intermittent extrllosions fol-
Iowed by bl,ack puffs of smoke from the exhaust are the result of flooding
or over-priming. This situation is more apt to develop in hot weatlter, or
when the engines are hot. If it occurs, repeat the starting procedure with
the throttle approximately L/2 open, the mixture in the IDLE CUT-OFF
and the primer switch OFF. As the engines fires, move the mixture con-
trol to FULL RICH and close the throttle to idle.

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

If cranking longer than 30 seconds is required, a1low starter-motor to
cool five minutes before cranking again, since excessive heat may dam-
age the armature windings.
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TAXIING

A steerable nosewheel interconnected with the rudder system pro-
vides positive control. up to 18' Ieft or right, and free turning from 18'
to 55" for sharp turns during taxiing. Normal steering may be aided
through use of differential power and differential braking on the main
wheels. These aids are listed in the preferred order of use.

NOTE

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

At some time early in the taxi run, the brakes should be tested, and
any unusual reaction, such as uneven braking, should be noted. If brake
operation is not satisfactory, the aircraft should be returned to the tie-
down location and the malfunction corrected. The operation of the turn-
and-bank indicator and directional gyro should also be checked during
taxiing.

BEFORE TAKEOFF (Use rhe Pilot's Checkf ist)

Use the Pilot's Checklist in the aircraft to prevent the possibility of
overlooking an important check item.

Most of the engine warm-up should be done during taxiing, with just
enough power to keep the aircraft moving. Engine speed should not ex-
ceed 1000 RPM while the oil i.s cold (additional warm-up before takeoff
should be restricted to the checks outlined in Section I).

Full throtu.e 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 magnetos produce an engine speed drop in excess of 1b0 RpM or
if the drop in RPM between the left and right magneto drffers by mone
than 50 RPM, continue warm-up a minute or two longer, before recheck-
ing system. If there is doubt concerning operation of the magaletos, a
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check at high engine speed wiII usually confirm if a deficiency exists. A
drop in excess of 150 RPM is not considered acceptable.

A carefuI check should be made of the vacuum system. The minimum
and maximum allowable suctions are 4.75 and 5. 25 inches Hg. respec-
tively. Good alternator condition is also important, since satisfactory
operation of aII radio equipment and electrical instruments is essential.
The alternators are checked during engine runup (1700 RPM) by position-
ing the selector switch in the L ALT and R ALT position and observing
the charging rate on the voltammeter.

A simple last miaute recheck of important items should include a quick
check of all switches, mixture and propeller controls forward, aII flight
controls free and corect movement, and the fuel selectors properly po-
sitioned.

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

TAKEOFF

Since the use of fuII throttle is not recommended in the static runup,
closely observe full-power engine operation early in the b"keoff run. The
maximum allowable manifold pressure of 34. 5 inches Hg. 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 en-
gine operation, unequal power between engines, or sluggish engine aecel-
eration are good cause for discontinuing the takeoff. E this occurs, you
are justified in making a thorough fuII throttle static runup before another
takeoff is attempted.

'NULTI-ENG 
INE AIRSPEED NOMENCLATU RE

(l) Multi-Engine Best R ote-of-Climb ..
{2) Mulri-EngineBeslAngle-of-Climb .

(3) T okeof f ond Clim b ro 50 Fr - - . .
(4) Londing Approoch From 5o Ft ...

i PH-lA5

r26
loo
lo5
llo

Figure 2-1
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Full throttle operation is recommended on takeoff since it is important
that a speed well above minimum single-engine control speed (95 MPH
IAS) be obtained as rapidly as possible. It is desirable to accelerate the
aircraft to 105 MPH IAS (recommended safe single-engine speed) while
still on the ground for additional safety in case of an engine failure. This
safety may have to be compromised slightly where short and rough fields
prohibit such high speed before takeoff.

After takeoff it is important to maintain the recommended safe single-
engine climb speed (105 MPH IAS). As you accelerate still turther to
best single-engine rate-of-climb speed (118 MPH IAS) it is good practice
to climb rapidly to an altitude at which the aircraft is capable of circling
the field on one engine.

After obstruction height is reached, power may be reduced lnd climb
speeds may be established as described in Section L

For crosswind takeoffs, additional power may be carried on the upwind
engine until the rudder becomes effective. The aircraft 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 ta^keoff with one tip tank full and the opposite tank empty creates a
Iateral unblanace at takeoff speed. This is not recommended since gusty
aiT or premature lift-off could create a serious control problem.

Performance data for normal takeoff, accelerate stop distance and
single-engine takeoff are presented in Section Vl

AFTER TAKEOFF

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

Before retracting the landing gear, apply the brakes rnomentarily to
stop the rotation of the main wheels. Centrifugal force caused ty the ra-
pidly rotating wheels expands the diameter of the tires, and iJ ice or mud
has accumulated in the wheel wells, the rotating wheels may rub as they
enter.
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On long runways, t}te landing gear should be retracted at tie point over
the runway where a wheels-down forced landing on that runway would be-
come impractical. However, on short runways it may be preferable to
retraet the landing gear after the ailcraft is safely airborne.

Power reduction will vary accordjng to the requirements of t}te traffic
pattern or surrounding terrain,. grgSs weight, field elevation, tempera-
ture and engine condition. A ndrinal after takeoff power setting is 29. 5

Inches Hg. and 2450 RPM.

CTIMB

Power settings for elimb must be limited to 34. 5 Inches Hg. with 2700
RPM below 16,000 feet, and placarded manifold pressures above 16,000
feet. However, to Save time and fuel for the over-all trip, it is recom-
mended that the normal cruising climb be conducted at 130 to 160 MPH,
IASnsing approximateLy 75Vo power (29. 5 inches Hg. and 2450 RPM).

The mixture should be leaned in this type of climb to give the desired
fuel flow in the climb dial range (blue segments) which is approximately
best power mixture.

If it is necessary to climb rapid.ly to clear mountains or reach favor-
able winds at high altitudes, the best multi-engine rate-of-climb speed of
126 MPH IAS should be used with maximum power. During maximum per-
formance climbs, the mixture should remain in the takeoff power range
up to the engine critical altitude and at tJre appropriate climb power range
above critical altitude. It is recommended that the auxiliary fuel pumps
be ON at altitudes above 12,000 feet for the duration of the climb, and
approximately 5 to 15 minutes after establishing the cruising flight. It is
also recommended that the mixture remain at the climb mixture setting
for approximately 5 minutes after establishing cruising flight before lean-
ing is initiated. These procedures will eliminate fuel vaporization prob-
lems likely to oecur from rapid altitude changes.

If an obstruction ahead requires a steep climb angle, the aircraft
should be flown at the best multi-engine speed with flaps up and maximum
power. This speed varies from 100 MPH IAS at sea level to 105 MPH IAS
at 16, 000 feet. Performance data for maximum climb, cruise climb and
single-engine climb are presented in Section VI.
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CRU I5E
Tabular cruising information, is provided for normal cruising power

and altitudes in Sectlon VI. These charts are based on 600, 840 and 1080
pounds of fuel for cruise, normal lean mixture, 6300 pounds gross weight,
zero wind, and no fuel reserve. A11 allowances for warm-up, takeoff and
climb, headwinds, variations in mixture leaning technique, and fuel re-
serve should be estimated and the endurance and range shown in the
charts should be modified accordingly. Fuel allowances for takeoff and

climb are given in Section VL

Normal cruising requires between SBVo a1,d ?07o power' The manifold
pressure and RPM settings required to obtain these powers at valious al-
iitrdes and outside air temperatures can be determined with your Cessna
MoOet 4OlB/4028 Power Computer. A maximum cruising power of ap-
proximately 75Vo (29.5 inehes Hg and 2450 RPM) may be used if desired.
various percent powers can be obtained with a number of combinations
of manifold pressure, engine speeds, altitudes and outside air tempera-
tures,

To achieve the level flight performance shown in the cruise Perfor-
mance Charts in Section VI. lean the mixtures to give the fuel flows
shown. This will yield airspeeds slightly below (appro><imately one to
two MPH) those available at best power mixture.

should maximum speed be desired, the mixture should be leaned to the
climb fuel flow range for the power being utilized. This will yield approx-
imate best power mixture with a resulting airspeed of one to two MPH
greater and a fuel flow approximately 6 pounds per hour greater than
lhose listed in Section VI. Operation at best power mixture will signifi-
cantly increase exhaust system, turbocharger and engine valve and ring
li.fe, particularly the exhaust system.

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.

For best propeller synchronizing, the final adiustment of the propeller
controls should be made in a DECREASE RPM direction'

The cowl flaps should be adjusted to maintain the cylinder head tem-
perature near the middle of the normal operating (green arc) range to
assure prolonged engiSe life.

Refer to Auxiiiary Fuel system and optional wing Locker Fuel system
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paragraphs in Section VII for proper fuel system management when the
Auxiliary Fuel Tanks and/or the Optional Wing Locker Fuel Tanks are
used,

ALTERNATE INDUCTION AIR SYSTEM

The induction air system on these engines is considered to be non-
icing. However, manually operated alternate induction air is provided to
assure satisfactory operation should the induction air filter become ob-
structed with ice. Should a decrease in manifold pressure be experienced
when flying in icing conditions, the alternate air doors shouid be manually
opened. This will provide continued satisfactory engture operatlon.

Since the higher intake air temperature when using alternate intake air
results in a decrease in engine power and turbocharger capability, it is
recommended that the alternate intake air not be utilized until indications
of intake filter icing are actually observed.

Should additional power be required, the following procedure should be
employed:

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

STALL

The stall characteristics of the aircraft are conventional and aural
warnings are provided by the stall warning horn between 5 and 10 MPH
above the stall in aII configurations. The stall is also preceded by a mild
aerodynamic buffet which increases in intensity as the stall is approached.
The power-on stall occurs at a very steep angle, with or without flaps,
and it is difficult to inadvertenily stall the aircraft during normal man-
euvering.

Power-off stall speeds at maximum weight and various bank angles
are presented in Section VI.

NOTE

The stall warning system is inoperative when the
battery switch is in the OFF position.
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MANEUVERING FIIGHT

No aerobatic maneuvers including spins, are approved in this aircrafl
The aircraft is, however> conventional in all respects tlrough the man-
euvering range encountered in normal flight,

SPINS

Intentional spins are not permitted in this aircrafl Should a spin oc-
cur, however, the following recovery procedures should be employed:

(1) Cut power on both engines.
(2) Apply tull rudder opposing the direction of rotation.
(3) Appro:<imately l/2 turn after applylng rudder, push control

wheel forward briskly.
(4) To expedite recovery, add power to the engine toward the inside

of the direction of turn-
(5) Pull out of the resulting dive with smootl, steady control pres-

sure.

LETDOWN

Letdowns should be initiated far enough in advance of estimated landing
to allorry a gradual rate of descent at cruising speed. It should be at ap-
prodmately 500 fpm for passenger comfort, using enough power to keep
the engines warm. This wiil prevent undesirable low cylinder head tem-
peratures caused by low power settings at cruise speed. The optimum
engine speed in a letdown is usually the lowest one in the RPM green arc
range tlrat will allow cylinder head temperatures to remain in the recom-
mended operating range.

To prevent conJusion in interpreting which 10, 000 foot segment of alti-
tude is being displayed on the altimeter, a striped warning segment is ex-
posed on the face of the altimeter at a1l altitudes below 10,000 feet.

BEFORE TANDING

If fuel has been consumed at uneven rates between the two main tanks
because of prolonged single-engine flight, it is desirable to balance the
fuel load bry operating both engines from the fullest tank" However, if
there is sufficient fuel in both tanks, even though they may have unequal
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tems arJinterconnected only by a cross feed for emergency use' Vapor

wheel should be castered to the extreme right or left position This for-
ces the rudder against the rudder stop which'minimizes buffeting of the
rudder in gusty wind.

with the mixture levers in IDLE CUT-OFF, the fuel flow is effectively
blocked at the fuel metering uniL Thus, it is unnecessary to place the
fuel-delector valve handles in the OFF position if the aircraft is receiving

quantities, it is important to switch the left and right selector valves to
the left and right main tanks respectively, and feel for detent, for the
landing. This will provide an adequate fuel flow to each engine if a fuII
power go-around is necessary.

NOTE

Make sure maximum gross weight does not exceed
6200 pounds before attempting landing.

AIRCRAFT SERIAI NO.402BOOOl THRU 4O2BO2OO

Landing gear extension before landing is easily detected hy a slight
change in aircraft trim and a slight bump as the gear locks down. IIlu-
mination of the gear-down indicator lights (green), is further proof that
the gear is down and locked. 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 check-
ed by pushing the press to test button. If the bulb is burned out, it can be
replaced with the bulb from either the propeller synchronizer light, airxil-
iary tank indicator light. or the landing gear up (amber) indicator tight.

A simple last-minute recheck on final approach should confirm that aU
applicable switches are on, the gear-down indicator lights (green) are iI-
luminated, and the propeller and mixture eontrols are full forward.
AIRCRAFT SERIAL NO.4O2BO2OI AND ON

Larding gear ertension before landing is easily detected by a sUght
change in aircraJt 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 locked. The gear unlocked indicator light wiII illuminate
when the gear uplocks are released and will remain illuminated while the
gear is in transit. The unlocked light will extinguish when the gear ha6
locked down. If it is reasonably ceftain 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 push-
ing the press to test button. If the bulb is burned out, it can be replaced
with the bulb from any post light, or the landing gear unlocked (red) indi-
cator Ught.

A simple last-minute recheck on final approach should confirm that all
applicable switches are on, the gear-down indicator lights (green) are i1-
luminated, the gear unlocked indicator light (red) is extinguished, and the
propeller and mixture controls are full forvvard.
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LANDING

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

Landings on hard-surface runways are performed with 45" {laps from
110 MpH iAS approach, using as little power as practicable. A normal
flare-out is made, and power is reduced in the flare-out. The landing is
made on the main wheels first, and remaining engine pow_er is_ cut imme-
dia.tely after touchdown. The nosewheel is gently lowered to the grourd
and braking is applied as required. short field landings on rough or soft
runways aie done in a similar maruler except that the nosewheel is lower-
ed to ihe runway at a lower speed to prevent excessive nose-gear loads.

crosswind landings are performed with the least effort by using the
crab method. However, either the wing-Iow, crab or combination method
may be used. Crab the aircraft into the wind in a normal approach using
a minimum flap setting for the field length. Immediately before touch-
down, the aircraft is aligned with the f[ght path by applying down-wind
rudder. The landing is made in nearly three-point attitude, and the nose-
wheel is lowered to the runway immediately after touchdowru A straight
course is maintained with the steerable nosewheel and occasional braking
if necessary

Landing performance data is presented in Section Vl

AFTER LANDING

Heavy braking in the landing ro11 is not recommended because skidding
the main wheels is probable, 'flith resulting loss of the braking effective-
ness and damage to the tires. It is best to leave the flaps fully extended
throughout the landing roll to aid in decelerating the aircraft. After leav-
ing the active runway, the flaps shoutd be retracted. Be sure the flap
switch is identified befoi"e placing it in the UP position. The auxiliary
fuel pump switches are turned to LOW while taxiing to the hangar. The
fuel pumps must be turned OFF prior to stopping the engines.

Parking is normally accompli.shed with the nosewheel aligned straight
ahead. This simplifies the steering during subsequent departures from
the parking area. However, if gusty wind conditions prevail, the nose-
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wheel should be castered to the extreme right or left position This for-
ces the rudder against the rudder stop which,minimizes buffeting of the
rudder in gusty wind,

with the mixture levers in rDLE cur-oFF. the fuel flow is effectively
blocked at the fuel metering unit. Thus, it is unnecessary to place tlre
fuel selector valve handles in the oFF position if the aircraft is receiving
normal usage. However, if a long period of inactivify is anticipateq tht
fuel selector valve handles should be turned oFF to preclude any possible
fuel seepage that might develop through the metering valve.

NOTE

Do not leave the fuel selector handles in an inter-
mediate position, as fuel from the main tip tanks
will transfer into the auxiliary tanks if auxiliary
tanks are installed in your aircralt.

NIGHT FLYING

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

Navigation lights are then checked by observing illumination in the
small peep holes in inboard leading edges of the wing tip tanks and reflec-
tion from the pavement or ground below the tail ligh[. the operation of
the rotating beacons should be checked by observing the reflections on the
ground and on the tip tanks and wings. The retractable 1anding lights (the
right landing light is optional equipment) may be extended and checked
momentarily' Returning the landing light switches to oFF, turns the
lights off but leaves them extended ready for instant use.

Before taxi, the interior lighting intensity is normally decreased to the
minimum at which ali 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 intermiftently to avoid exCessivu drain
on t}te batteries. During engine runups, special attention should be direc-
ted to alternator operation by individually turning the selector switch to
L ALT and R ALT and noting response on voltammeter.

Night takeoffs are conventional, although the gear retraction operation
is usually delayed slightly to insure that the aircraft is well clear of the
runway.
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In cruising flight, the interior lighting intensity is usually decreased
further for better outside vision.

COLD WEATHER OPERATION

whenever possible, external preheat should be utilized in cold weather.
The use of prLheat materially reduces the severity of conditions imFosed

on both engin"s and electrical systems. It is the preferred or best method

of starting-engines in extremely cold weather. Preheat will thaw the oil
trapped in tfrJoit coolers and oil filters, which will probably be congealed
prior to starting in very cold weather. When the oil pressure gage is ex-
iremely slow in indicating pressure, it may be advisable to fill the pres-
sure line to the gage with kerosene or JP4.

NOTE

During cold weather operation it is advisable to
rotate propellers through four complete revolu-
tions, b5r hand, before starting engines.

If preheat is noi available, external power should be used for starting
because of the higher cranking powef required and the decreased battery
output at low tempefatures. The starting procedure is normal; however,

if the engines do not start immediately, it may be necessary to position
the primer switch to LEFT or RIGHT for 5 to 10 seconds'

After a suitable warm-up period (2 to 5 minutes at 1000 RPM, if pre-
heat is not used) accelerate the engines several times to higheflRPM.
The propetters should be operated through several complete cycles to
*a"tir the governors and propeller hubs. If the engines accelerate smooth-
Iy and ttre oif pressure remains normal and steady, the aircra^ft is ready
for takeoff.

NOTE

The waste gate actuators will not operate satis-
Iactorily with engine oil temperatures below the
Iower limit of the operating range (75"F)' With
oil temperatures near the bottom of tie operating
range, the throttle motions should be very slow
and care exercised to prevent exceeding the 34' 5
inches Hg. manifold pressure limit'

During cruise the propellers should be exercised at hatJ-hour intervals
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to flush the cold oil from the governors and propeller hubs. Electrical
equipment should be managed to assure adequate alternator charging
throughout the flight, since cold weather adversely affects battery capa-
city.

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

The pitot, tip tank vents and stall warning heater switch 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 ice. Preveffing ice is preferable to attemptiag its removal
once it has formed.

Refer to Section Vtr for Optionat Cold Weather Equipment.

FUEt SYSTEM

Fuel for each engine is supplied by a main tank (b0 gallons usable) on
each wing tip. Each engine has its own complete fuel system; the two sys-
tems are interconnected only by a cross feed for emergency use. Vapor
and excess fuel from the engines are returned to the main fuel tanks. sub-
merged electric auxiliary pumps ia the main tueI tanks supply fuel for
priming and starting, and for engine operation as a back up system to the
engine-driven pumps, Refer to Figwe 2-2 f.or FueI System Schematic
and Auxiliary, and Optional Wing l,ocker FueI Systems paragraphs in
Section VII for additional fuel system management information.

NOTE

During very hot weather, if there is an indication
of vapor in the fuel system (fluctuating fuel flow) or
anytime when climbing above 72,000 feet, turn the
aud.Iiary fueI pumps ON until cruising altitude has
been attained and t}le system is purged (usually 5
to 15 minutes a^fter establishing cruising flight).
It is recommended that the mixture remain at the
climb mixture setting for approximately 5 minutes
after establishing cruising flight before leaning is
initiated"

A continuous duty tip tank transfer pump is installed in each main tanlc
The pumps assure avail,ability of all tip tank fuel to the engine supply line
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during high angles of descent. Each pump is electrically protected by the
respeetive landing light circuit breaker. When the right-hand landing
light is not installed, a circuit breaker is installed to protect the right-
hand transfer pump. During preflight inspection these pumps can be
checked for operation by listening for a pulsing sound emanating from the
aft tip tank fairings with the battery switch in the ON position.

FUEL SETECTOR VATVE HANDLES

The fuel selector valve placards are marked LEFT ENGINE OFF,
LEFT I\4AIN and RIGHT I\4AIN for the left engine selector and RIGHT
ENGINE OF4 RIGHT I\{AIN and LEFT MAIN for the right engine selec-
tor. The crossfeed position of each selector valve is the one marked for
the opposite main tank.

The fuel selector valve haldles form the pointers for t}te selectors.
The ends of the handles are arrow-shaped and point to ttre position on the
selector placard which comesponds to the valve position.

NOTE

O The fuel selector valve handles should be turned
to LEFT MAIN for the left engine and RIGHT MAIN
for the right engine, during takeoff, landing and all
normal operations.

FUEL FLOW GAGE

s

1 When fuel selector valve handles are
changed from one position to another,
(feel for detent) the arxiliary fuel pumps
should be turned to LOW and the mixture
controls should be in the FULL RICH
position.

AUXILIARY FUEL PU IIAP SWITCHES

The LOW position runs the pumps at
low speed, providing 5.5 PSI pressure
for the purging. The ON position also
runs the pumps at low speed, as long as
the engine-driven pumps are functioning.
With the switch positioned to ON however
if an engine-driven prmp should fail, the
auxiliary pump on that side will switch to
high speed automatically, providing suf-
ficient fuel for all engine operations in-
cluding emergency takeoff. Figure 2-3
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EI.ECTRICAI. SYSTEM
Eleetrical enerry is srpplied by a 28 volt, negative-ground, direct

current system powered by a standard 50 ampere or one of the optional
100 ampere engine-driven alternators on each engine. A 24 volt battery
is located in the left stub wing. An optional external power receptacle
may be installed on the underside of the fuselage just forward of the cabin
door. The receptacle accepts a standard exiernal power source plug.
Refer to Figure 2-4 f.or Electrical Power Disbibution Schematic.

BAIIERY AND ALIERNAIOR SWIICHES
Separate battery and alternator switches, on the instrument panel, are

provided as a means of checking for a malfunctioning alternator circuit
and to permit Euch a circuit to be cut-off. If an alternator circuit fails or.
maUunctions, or when one engine is not running, the switch for that alter-
nator should be turned off. Operation should be continued on the function-
ing alternator using only necessary electrical equipment. If both alterna-
tor circuits should maUunction, equipment can be operated at short inter-
vals and for a limited amount of time on the battery alone. In either case,
a landing should be made as soon as possible to check and repair the cir-
cuits.
VOLIA'IIII\AETER

A voltammeter, see Figure 2-5, located on the eireuit breaker panel,
is provided to monitor alternator current output, battery charge or dis-
charge rate and bus voltage. A selector switch labeled L ALT. R ALT.
BATT, ard VOLTS is located to the right of the voltammeter. By posi-
tioning the switch to L ALT, R ALT, or BATT positior5 the respective
alternator or battery amperage can be monitored. By positioning the
switch to the VOLTS positiorl the electrical system bus voltage can be
monitored.

OVERVOTIAGE RELAY
An overvoltage relay in the electrical system constanily monitors

system voltage. rf voltage exceeds a predetermined maxirnum, the relay
wiII open and both alternators will be disabled. positioning trr6 reguratoi
selector switch from IVIATN to srBy will select the standf;fovervoltage
relay and wiII reset the main relay.

EIY1ERGENCY POWER SWITCH

- _An emergency power switch is provided in the arternator system and
is located on the aft side of the circuit breaker console. The imergency
power switch is used when the alternators will not selJ excite. phaing-
the switch in the ON position, provides excitation from the battery even
though the battery is considered to have failed,
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aircraft is sufficient to compress the strut. The landing gear is operated
by a switch, which is identified by a wheel- shaped knob. The switch pos-
itions are UP, off (center) and DOWN. To operate the gear, pull-out the
switch knob and move to the desired position.

tANDING GEAR POSITION tIGHTS (Airtroft Seriol No.
4OZSO OOI T hru 4O2BO2OO)

There are four landing gear position indicator lights located beneath
the radio control panel just left of the center of t}te instrument panel
Three of these lights (one for each gear) are green and rvill illuminate
when each landing gear is fully extended and locked. One of the lights is
amber and will illuminate when all gears are fully retracted. When the
gear up Iight and gear down lights are not illuminated, the landing gear
is in an intermediate position. The lights can be dimmed by turning on
the MASTER PANEL switch and utilizing the compass rheostat.

tANDING GEAR POSITION LIGHTS (Aircroft Seriol No.
4O2BO2Ol And On)

There are four landing gear position indicator lights contained in two
modules Iocated beneath the radio control panel just left of the center of
the instrument panel One module contains three of these lights (one for
each gear) which are green and wiII illuminate when each landing gear is
fully extended and locked. The other light module is red and will illumi-
nate when any or all the gears are unlocked (intermediate position). When
the gear unlocked light and gear down lights are not illuminated, the lard-
ing gear is in the UP and locked position. The gear down (green) Iight
module can be dimmed by turning on the I\{A.STER PANEL sudtch and
utilizing the compass rheostat.

LANDING GEAR WARNING HORN (Aircroft 5e ri ol No. 4O2BOOOI
Thru 402BO2OO)

The landing gear warning horn is controlled by the throttles, and wiII
sound an intermittent note if either throttle is retarded below approxi-
mately 13 inches Hg. manifold pressure with the landing gear retracted.
The warning horn is also connected to the UP position of the landing gear
switch and will sound if the switch is placed in the UP position while the
aircraft is on the ground.

NOTE

Do not pull landing gear circuit breaker as this will
silence the warning horn.
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heat registers is completely shut off by pushing the knob all the way irL
The knJb may be set in any intermediate position to regglate the quantity
of air to the cabin.

CABIN HEAT REGISTERS

The cabin heat registers are located on each side of tre passenger
compartment. Each register is provided witl a lever operated rotary-
typJvalve which controls tlle amount of air coming from the heat regis-
tlrs. Each register is plainly marked for open or closed and may be

placed in any iatermediate position to reguiate the amount of air coming
from the registers.

DEFROST KNOB

windshield defrosting and defogging is controlled by operating a push-
pull type-knob labeled DEFROST,. When the knob is pulled out, air flows
?rom ttte defroster outlets at the base of the vrindshield. Wben the knob
is pushed all the way in, airflow to the defroster outlets is shut off. The
knob may be set in any intermediate position to regulate the defroster air-
flow.

HEATER OVERHEAT WARNING TIGHT

An amber overheat warning light is provided in the annunciator panel
and is labeled HEATER OVHT. When illuminated, the light indicates that
the heatbr overheat switch has been actuated and that the temperature of
the air in the heater has exceeded 325'F. Once the heater overheat
switch has been actuated, the heater turns off and cannot be restarted
until the overheat switch, Iocated in the right forward nose compartment
has been reset. Prior to having the overheat switch reset, the heater
should be thoroughly checked to determine the reason for the malfunction.

HEATER OPERATION FOR HEATING AND DEFROSTING

(1) Battery Switch - ON.
(2) Cabin Air Knobs - FuIl Out.
(3) Defrost Knob - Adjust as desired (if defrosting is desired).
(4) Cabin Heat Knob - IVIAX or as desired.
(5) Cabin Heat Switch - oN.
(6) Heat Registers - As desired.
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NOTE

The pilot should always select the red hose assem-
bly since it provides the highest oxygen flow rate.

OXYGEN SYSTE'VI OPERATION

The or<ygen system is activated by pulling the oxygen krob to the ON
position, allowing oxygen to flow from the regulator to aLl cabin ouilets.
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 ensure that the o(ygen system has been inactivated by
unplugging all masks and pushing the oxygen gtto6 sqmpletely to ilre OFF
position.

NOTE

If the oxygen knob is left in an intermediate position
between ON and OFF, it may allow low pressure
oxygen to bleed through the regu.lator into the nose
compartment of the aircraft.

Before Flight

(1) Oxygen Knob - PULL-ON.
(2) O<ygen Pressure Gage - Check for sufficient pressure for anti-

cipated flight requirements. (See Figure 2-10. )(3) Check that oxygen masks and hose asiemblies are available.

During Flight

WARNING

Permit no smoking when using oxygen. Oil grease,
soap, lipstick, lip balm, and other fatty materials
constitute a serious fire hazard when in contact with
oxygen.. Be sure hands and clothing are oil-free be-
fore handling oxygen equipment.

(1) Hose Assembly - Select proper hose assembly for altitude.
(2) Mask - Connect mask and hose assembly and put mask on.
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OXYGEN CONSUMPTION RATE CHART

OXYGEN DU RAT ION C,AICU LATION :

TotolOxygen Du-rotion (Hours) = oxygen Pressure indicotor reoding
-.i- [oxyge n con s timption FSI/ HRI x numbe r of po s se ngers 4 pilot
consumption rote]

Eru!!!(114.9 cu.ft.copociry) (l 800 psi,oxygen Pressure indicotor
reodingI

l. Plonned Flight - Pilot ond 6 possengers ot20,000 feet'

i. Frorn Cfiort - At20,OOO feei oltitude , Possenger flow rote is

83 PSI/HR. ond the pilot flow rote isl30 PSI/HR'

3. OxygenDurotion=l8OO+- {6 x 83 + 130) = 2'88 hours

ExlMpte, (44.0 cu. ft. copocity| fl 800 psi, oxyg6n Pressure ind icotor'
: rood ing)

l- Plonned Flight-Pilolond 3 possengersof 20,000 feet.

.. 2. FromChort-Ar20,000 feetoltilude, posscngerflow rofe is

217 PSI/HR.ond fhe pilotflow rote is 338PSl/HR'

3. OxygenDutolion=l8OO+ (3 x 217 + 338) = t '82 hours

CYTINDER CAPACIIY
CUBIC FEEI

1r4.9 44.0

ATIIIU DE RANCE
FEEI

10,000
22,OOO

22,OOO
30,000

10,000
22,OOO

22,OOO
30,000

HOSE AssE'IIBLY
coroR ORANGE RED ORANGE RED

CONSU 
'IlPTIO 

N
PSlr/ H R. 83 r30 217 338
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PITOT HEAT SWITCH
When the pitot heat switch is placed in the ON position, the heating ele-

ments in the pitot tube, stall warning transmitter and the main fuel tank
vents are electrically heated to maintain proper operation of the system
during icing conditions. The switch should always be in the OFF position
while on the ground to prevent ovelheating of the heating elements.

EMERGENCY EXIT
AIRCRAfT SERIAL NO.4O2BOOOI THRU 4O2BO2OO

For emergency exit, the forward oval cabin window on the right side of
the passengers compartment can be jettisoned. PUII off the plastic cover
over the emergency release handle under the window and puII the handle
to release the bottom pins. Next pull out the red lever to loosen the emer-
gency exit window, then ptsh the window out.

AIRCRAFT SER,IAL NO.4O2BO2OI AND ON
For emergency exit, the forward oval cabin window on the right side of

the passengers bompartment can be jettisoned. PuII off the plastic cover
over the emergency release handle under the window and pull the handle
to release the bottom pins, then push the window out.

TURBOCHARGED ENGINE SYSTEM
Your aircraft is equipped with turbocharged engines which make it pos-

sible to. maintain sea level hors-epower to 16, 000 feet.

Except for'being turbocharged, the engines work and act just like any
norrnally aspirated engines. However, because the engines areturbo-
charged, some of the engine characteristics are different. The intent of
this section is to point out some of the items that are affected by turbo-
charging, and outline the corect procedures to be followed so that opera-
tion becomes easier and simPler

For a better understanding of the turbo system, letts fo1low the induc-
tion air through thg engine until it is expelled as exhaust gases. Refer-
ence should be madetothe Turbo System Schematic shown in Figure 2-11
as you read through the following steps.

(1) Engine induction air is taken in ttrrough an intake at the leading
edge of the wing inboard of the engine at which point it passes
through a filter and then into the compressor

(2) The compressor compresses the induction aii.
(3) The pressurized, induction air from the compressor then passes

into ihe cylinders through the induction manifold.
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ing single-engine cUmb; honrever, during multi-engine climbs at higher
speeds or with closed cowl flaps, some tlrottling may be required to
maintain placarded manifold pressure. When the waste gate is closed,
any change in the turbocharger speed wiII mean a change ln engine opera-
tion. Anything that causes an increase or decrease in turbine speed will
cause an increase or decrease in manifold pressure. U turbine speed in-
creases, t}le manifold pressure increasesl if the turbine speed decreases,
the manifotd pressure decreases. Any ehange in exhaust flow to the tur-
bine or ram induction air pressure, whether it is an increase or decrease,
will be magnified approximately I to 10 times by the compression ratio
and the change in flow through the exhaust system.

TURBOCHARGED ENGINE OPERATING

CH ARA CT ERI STI CS

,tTANIFOtD PRESSURE VARIATION WITH ENGINE RP'IA

When the waste gate is open, the turbocharged engine will react the
sarne as a normally aspirated engine when the engine RPM is varied.
That is, when the RPM is increased, the manifold pressure will deerease
slightly. When the engine RPM is decreased, the manifold pressure will
inerease slightly.

However, when the waste gate is closed, manifold pressure variation
with engine RPM is just the opposite of the normally aspirated engine.
An increase in engine RPM will result in an increase in manifold pres-
sure, and a decrease in engine RPM will result in a decrease in mani-
fotrd pressure.

,ttANlFOtD PRESSURE VARIATION WITH AITITUDE

At fulI throttle your furbocharger is capable of maintaining the maxi-
mum allowable manifold pressure of 34. 5 inches Hg. , well above 16, 000
feet. However, engine operating limitations establish the mar<imum mani-
fold pressure that may be used. From 16,000 feet to higher altitudes,
the turbo system automatically reduces the maximum manifold pressure
you will be able to obtain to a ratio of 2.2 x ambient pressure; however,
cruise power setting must be manually set.
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MOMENTARY OVERBOOST OF MANIFOI.D PRESSURE

Under some circumstances (such-as rapid throttle movement, espe-
cially with cold oil) it is possible that the engine can be overboosted above
the ma:<imum allowable madfold pressure of 34. 5 inches Hg. This would
most likely be experienced during the takeoff roll or during a 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 overboosting is not considered detrimental to the engine so long
as it is momenta.ry. Momentary overboost of 2 to 3 inches Hg. can usual-
ly be controlled by slower throttle movement and no correetive action is
required when momentary overboost corrects itself and is followed by
normal engine operation. However, if overboosting of this nature per-
sists, or if the amourt of overboost goes as high as 4 inches Hg. or more,
the controller system should be checked for necessary replace'ment or ad-
justment of components.

ALTITUDE OPERATION

Because your turbocharged aircraft will climb faster and higher than
a normally aspirated aircraJt, fuel vaporizaton may be encountered and
the following items should be remembered:

(1) Turn the auxiliary fuel boost pumps ON when climbing to alti-
fudes above 12,000 feet. By turning the fuel boost pumps ON
when climbing through 12,000 feet, the vaporization problem
is eliminated. The fuel boost pumps should be left ON several
minutes after cruise in level fiight has been established.

(2) Lean the mixture during the climb to the proper fuel flow for the
power being used.

HIGH ALTITUDE ENGlNE ACCELERATION

Your engine will accelerate normally from idle to futl throttle with fuII
rich mixture at any altitude below 16,000 feet. At higher altitudes, it is
usually necessnry to lean the mixture to get smooth engine acceleration
from idle to ma:<imum power. At altitudes above 25,000 feet, and with
temperatures above standard, it takes one to two minutes for the turbine
to accelerate from idle to maximum RPM, although adequate power is
available in 20 to 30 seconds.
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(1 1) Inoperative Engine - SECURE, as follows:
(a) FueI Selector - OFF.
(b) Auxiliary Fuel Pump - OFF.
(c) Magneto Switches - OFF.
(d) Alternator Switch - OFF.(12) As Soon as Practical - LAND.

sUPPLE'IIENTARY INFORMATION CONCERNING ENGINE FAITURE
DURING TAKEOFF

The most critical time for an engine failure condition in a multi-engiae
aircraft is during a two or ttree second period late in the takeoff run
while the aircraft is accelerating to a safe engine failure speed, A de-
tailed lsrowledge of recommended single-engine airspeeds in Figure 3-l
is essential for safe operation of the aircraft.

The airspeed indicator is marked with a Red radial line at the mini-
mum single-engi.ne control speed and a Blue radial line at the best single-
engine rate-of-climb speed to facilitate instart recognitlon The follow-
ing paragraphs present a detailed diseussion of the problems associated
with engine failures during takeoff.

Figure 3-1.

MINIMUM SINGLE-ENGINE CONIROL SPEED. The multi-engine air-
craft must reach the minimum control speed (gb MpH IAS) before fulI
control deflections carr- counteract the adverse rolling and yawing tenden-
cies associated with one engine inoperative and full power operation on
the other engine. This speed is indicated by a Red radial line on the air-
speed indicator.

RECOMMENDED SAFE SINGLE-ENGINE SPEED. Although the alrcraft
is controllable at the minimum control speed, the aircraft performance is
so far below optimum that continued flight near the ground is improbable.

3-2

SINGLE.ENGINE AIRSPEED NO'IlENCTATURE MPH tA5

(l ) Minimum Single-Engine Confrol Speed (red rodiol) 95
(2) Recommended Sofe Single-Engine Speed 105
(3) Best Single-Engine Angle-of-Climb Speed I l4
(4) Best Single-Engine Rofe-of-Climb Speed (Flops Up) (blue rodiol). I I 8



more than half of his ta&eoff power. In this situation, the single-engine
pilot would be extremely reluctant to contrnue the taleoff if he had to
climb over obstructions. However, if the failure occured at an altitude
as high or higher than surrounding obstructions, he would feel firee to
maneuver for a landing back at the airport.

Forhrnately the aircraJt accelerates through this I'area of decision" in
just a few seconds. Hswever, to make an intelligent decision in this type
of emergency, one must consider the field length, obstruction height,
field elevation, air temperafure, headwind, and the gross weight. The
flight paths illustrated in Figure 3-2, indicate that the area of decision
is bounded Uy: (f ) the point at which 105 MPH IAS is reached and (2) the
point where the obstruction altitude is reached. An engine failure in ttris
area requires an immediate decision. Beyond this area, the aircraft,
within the limitations of single-engine climb performanee shown in Sec-
tion VI, may be maneuvered to a Jlanding back at the ahport.

At sea level, with zero ryind and 6300 pounds taleoff gross weight, the
distance to accelerate to 105 MPH IAS and stop is 3030 feet, while the
total unobstructed area required to takeoff and climb over a 50-foot ob-
stacle aJter an engine Jailure at 105 MpH IAS is 4800 feel This total
distance over an obstacle can be reduced slightly under more favorable
conditions of gross weight, headwind, or obstruction height. However,
it is recommended that in most cases it would be better to discontinue
the taleoff, since ary slight mismanagement of single-engine procedure
would more than offset the sraall distance advantage offered by continuing
the takeoff. Still higher field elevations will cause the engine failure
taleoff distance to lengthen disproportionately until the altitude is reach-
ed where a successfuI takeoff is improbable unless the airspeed and height
above the nrnway at engine failure are great enough to allow a sltght de-
celeration and altitude loss while the aircraft is being prepared for single-
engine climb.

During:single-engine takeoff procedures over an obstacle, only one
condition presents any appreciable advantage, and this is headwind A
deciease of approximately lVo in ground distance required to clear a 50-
foot obstacle can be pined for each 1 MPH of headwind. Excessive speed
above best single-engine climb speed at engine failure is not nearly as
edvantageous as one might expect since deceleration is rapid and ground
dlstance is used up quickly at Ngher speeds while the aircraft is being
cleaned up for climb. However, the extra speed is important for con-
trollability.
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NOTE

If start is unsuccessfuI, turn inoperative engine
magneto s\ryitches OFF, retard mixfure to IDLE
CUT-OFF, open throttle fully, and engage starter
for several revolutions. Then repeat air-start
procedures,

AI R CRAFI WITH OPTION A! PROPEttER U NFEATHERING
SYSTE'I1 INSTAI.TED

(1) Magneto Switches - ON.
(2) Throttle - FORWARD approximately one inch.
(3) Mixture - FULL RICH.
(4) Propeller - FULL FORWARD.

NOTE

The propeller will automatically windmill when
the propeller lever is moved out of the FEATH-
ER position.

(5) Propeller - RETARD to detent. when propeller reaches 1000
RPM.

(6) Power - INCREASE after cylinder head temperature reaches
200'F.

SINGI.E - ENGINE APPROACH AND TANDING

(1) Mixture - FULL RICH.
(2) Propeller - FULL FORWARD.
(3) Approach at 120 MPH IAS with excessive altitude.
(4) Landing Gear - DOWN when witNn gliding distance of field.
(5) Wing Flaps - DOrffN when landing is assured,
(6) Decrease speed below 110 MPH IAS only if landing is assured.
(7) Minimum Single-Engine Control Speed - 95 MPH IAS.

MAXIMUM GLIDE

In the event of a double-engine failure condition, maximum gliding dis-
tance can be obtained by feathering both propellers, and maintaining ap-
proximately 133 MPH IAS with landing gear and wing flaps up. Refer to
the Maximum Glide Diagram, Figure 3-4, for maximum glide data.
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NOTE

The aircraft will slide straight ahead about 800
feet on smootlr sod with very little damage.

FORCED LANDING

{Complete Power Loss)
(1) Mixtures - IDLE CUT-OFF.
(2) Propellers - FEATHER.
(3) FueI Selectors - OFF.
(4) AII Switches Except Battery Switch - OFF.
(5) Approach at 120 MPH IAS.
(6) If field is smooth and hard, plan a Landing as follows:

(a) Landing Gear - DOWN within glide distance of field.
(b) Wing Flaps - EXTEND as necessary when within glide dis-

tance of field.
(c) Battery Switch - OFF.
(d) Escape Hatch - REMOVE.
(e) Make a normal landing, keeping nosewheel off the grormd

as long as practical
(7) If field is rough or soft, plan a wheels-up landing as follows:

(a) Select a smooth, grass-covered runway if possible.
(b) Landing Gear - UP.
(c) Approach at 120 MPH IAS with flaps down only 15o.
(d) Battery Switch - OFF.
(e) Escape Hatch - REMOVE.
(f) Land in a slightly tail-Iow attitude.

cO -AROUN D (Stnsle -Engine)
(1) If absolutely necesszry and speed is above 105 MPH IAS, in-

crease engine speed to 2700 RPM and apply full throttle.
(2) Landing Gear - lIP.
(3) Ftaps - UP (if extended).
(4) Cowl Flaps - OPEN.
(5) Climb at 118 MPrI IAS (114 MPH with obstacles direcily ahead).
(6) Trim aircraft for single-engine climb.
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If complete loss of alternator output occurs check fietd
fuse and replace if necessary. Spa::e fuses are located on
the forward side of the switch ard circuit breaker console.
If an intermittent light indication accompanied by ammeter
fluctuation is observed - shut off affected alternator and
reduce load to one alternator capacity.

ATTERNAIOR FAILURE (Du ol)
(lndicoted by illuminotion of f oilure lishrs)

(1) Electrical Load - REDUCE.
(2) If circuit breakers are tripped.

(a) Shut off Alternators.(b) Reset cibcuit breakers.
(c) Turnon:alternators.
(d) If circui;t breakers reopen prepare to terminate flight.

(3) If circuit breakers have not tripped.
(a) Switch to standby regulator.
(b) If still ihoperative check field fuses and replace as re-

quired. i Spare fuses are Iocated on the forward side of the
switch and circuit breaker console.

(c) If still inoperative turn off right alternator and tum on
emerge{rcy power.

(d) If still ihoperative turn off left alternator, turn on right
alternatbr.

(") If still inoperative turn off alternators and prepare to
terminate flight.

NOTE
The stall warning system is inoperative when the
battery switch is in the OFF position.

FLIGHT INSTRUMENTS

OBSTRUCTION OR ICING OF STAIIC SOURCE

(d)

(e)

(1)
(2)

Alternate'Static Source - OPEN.
Excess Altitude and Airspeed - MAII.III,AIN to compensate
change in calibration
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(3) Landing Gear Switch - NEUTRAL (center).
(4) Pilot's Seat - TILT futl aft (standard) or RAISE (optionai).
(5) Hand Crank - E)CIEI{D AND LOCK. (See figure 2-?. )
(6) Rotate Crank - CLOCKWISE four turns past point where gear-

down lights come on (approximately 54 turns).

NOITE

During manual extension of the gear, never release
the hand crank to let it turn freelv of i.ts own accord.

(7) Gear-Down Lights - CHECK.
(8) Gear Warning Horn - CHECK with throttle retarded.
(9) Hand Crank - PUSH BUTTON and STOW.

(tO) As Soon as Practicat - I,AND.

IF TANDING GEAR WIt! NOT RETRACT ELECTRICALIY
(1) Do not try to retract manually.

NOTE

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

(2) Landing Gear - DOWN.
(3) Gear-Down Lights - CHECIi
(4) Gear Warning Hom - CHECK.
(5) As Soon as Practical - LAND.

AIR INTET OR FIITER ICING
(1) Alternaie Air Controls - PULL OUT.
(2) Propellers - INCREASE (2550 qPM for normal cruise).
(3) Mixtures - LEAN as required.

TANDING EMERGENCIES

TANDING WITH FIAI filAIN GEAR IIRE
rf a blowout occurs during takeoff, and the defective main gear tire is

identified, proceed as foltows:
(1) Landing Gear - UP.(2) Fuel selectors - Turn to MAIN TANK on same side as defective

tire and feel {or detent. Proceed to destination. to reduce fuel
load.
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the ground in landlng roll.
Use minimum braking in landing roll.
Throttles - RETARD in landing roll
As landing roll speed diminishes, hold control wheel full aft
until aircraft is stopped.
Avoid further tire damage by holding additional taxi to a mini-
mum,

TANDING WITH DEFECTlVE 
'VIAIN 

GEAR

Reduce fuel load in the tank on the side of the faulty main gear as ex-
plained in paragraph I,ANDING WITH FLAT MAIN GEAR TIRE. When
fuel load is reduced, prepare to land as follows;

(1) Fuel Selectors - Left Engine - LEFT MAIN (feel for detent).

(z)serectawide,r#-Jii;fiXil-if Tif tTJ'"',:1.;:",0;To*"0
runway. Seleqt a runway with crosswind from the side opposite
the defective ldnding gear, if a crosswind landing is necessary.(3) Landing Gear = DOWN.

(4) Flaps - DOWN
(5) In approach, align aircra.ft with edge of runway opposite the de-

fective landingi gear, allowing room for a ground-loop in landing
roll.

(6) Battery Switch - OFF.
(7) Land slightly lying-low toward the operative landing gear and

lower the nosewheel immediately for positive steering.(8) Start moderate ground-loop into defective landing gea-r until air-
craft stops.

(9) Mixture L"t'e*s - IDLE CUT-OFF (both engines).(10) use full aileron in landing roll to lighten th; load on the defective
landing gear.

(11) Appty brake only on the operative landing gear to maintain de-
sired rate-of-turn and minimize the tanding roll.(tZ) FueI Selectors - OFF.(13) Evacuate the aircraft as soon as it srops.

TANDING WITH DEFECTIVE NOSE GEAR

5od-R unwoy- M oin Geor Retrocfed
?his procedure will produce a minimum amount of aircraft damage on

smooth runways. This procedure is also recommended for short, rough

3-1 6
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ATRSPEED HM tTATtONS (CAS)

Maximum Structural Cruising Speed
Level Flight or Climb

Maximum Speed
Flaps Extended lb'
Flaps Extended Ib" - 4bo
Gear Extencied
Never Exceed (giide or dive, smooth air)

*Maximum Maneuvering Speed

230 MPH

180 MPH
160 MPH
160 MPH
266 MPH
180 MPH

+The maximum speed at which you can use abrupt
control travel.

AIRSPEED INDICATOR MARKINGS
The following is a list of the certificated calibrated airspeed (CAS)

limitations for the aircraft.

Never Exceed (glide or dive, smooth air) 266 MpH (red line)
Caution Range 230 to 266 MpH (yellow arc)
Normal Operatilg Range gb to 230 MpH (green arc)
Flap Operating Range 80 to 160 MpH (white arc)
Minimum Control Speed 9b MpH (red tine)
Best Single-Engi.ne Rate of Climb 118 MpH (blue line)

EN GI NE OPERATION LIM ITATIONS

Maximum Power and Speed
(for all operations) 300 BHP at 2?00 RPM and 34. b in. IIg. Mp

ENGINE INSTRUMENT
OIt IEftlPERATURE

Normal Operating Ranp
Maximum Teuiperature

OIT PRESSURE

Idling Pressure
Normal Operating Range
Maximum Pressure

4-2

MARKINGS

: . : :u"':'1r%5Ff"Tff:i

. 10 PSI (red line)
. 30 to 60 PSI (green arc)

100 P$ (red line)



WEIGHT AND BATANCE
BUSI NESSTI NE R

To compute the weight and balance for your particular aircraft, use
Figures 4-1 through 4-3 and 4-7 as follows:

Take the licensed Empty Weight and Moment/1000 from the Weight ani
Balance Data Sheet carried in your aircraft and enter them in the proper
columns of Figure 4-1. Using Figures 4-2 and 4-?, determine the mom-
ents,/1000 of eaeh item to be carried and enter them in the proper colum r

of Figure 4-1. Total the weight and momenb/1000, locate this point in
Figure 4-3, if. this point falls within the envelope the loading is acceptable.

UTITITINER
To compute the weight and balance for your particular aircraft, use

Figures 4-4 through 4-7 as follows:

Take the licensed Ernpty Weight and Moment,/1000 from the Weight an'
Balance Data Sheet carried in your aircraft and enter them in the proper
columns of Figure 4-4. Using Figures 4-5 and 4-7, determine the mom-
ents/1000 of each item to be carried and enter them in the proper columns
of Figure 4-4. Total the weight and moments/1000, locate this point in
Figure 4-6, if this point falls within the envelope the loading is acceptab

PASSENGER TOADING
Due to the differen0es in installed optional equipment on the aircraft,

a wide cerfer ol gravity range exists. Under certain passenger Ioading
conditions, it is posslble to exceed the CG limits which can lead to tail
tipping. To prevent this from occurring, it is recommended that ownerF
and operators study their individual aircraft's weight and balance infor-
mation to become familiar with its capabilities and limitatiors. When
Ioading passengers, i! is recommended the succeeding steps be followed:

(1) Load the baggpge in the nose compartment prior to boarcling
of the crew arid passengers.

(2) Avoict carrying baggage in the aft cabin.
(3) When boarding people, have the pilot or person who is to oc-

cupy the copilot seat be the first to board with remaining per-
sons filling thp most forward seats first and the aft seats last.
Arrange to haVe the heavier people occupy the most forward
seats.

(4) When unloadi4g the aircraft, have one person remain in the
copilot or pilot seat while the other flight deck occupant goes
aft to open thd aoor. Arrange to have the passengers in the
aft seats be ttle first to oeplane.

AAa-a



'+
.

I

H A I t9

N
E

S
S

LI
N

E
R

 T
O

A
D

IN
G

 C
H

A
R

T

ffo
nr

N
l. 

rH
ou

sA
N

D
s 

o;
 n

cH
.P

ou
xo

s

T
he

 s
ea

t 
po

si
tio

ns
 o

n 
th

e 
ch

ar
t 

gu
id

e 
lln

es
 e

or
re

s-
po

nd
 t

o 
th

e 
se

at
 p

os
iti

on
s 

in
 th

e 
am

an
ge

m
en

t 
di

a-
gr

am
,

W
he

n 
po

si
tio

ns
 7

 a
nd

 8
 a

re
 a

dd
ed

, 
po

si
tio

ns
 5

 a
nd

6 
be

co
m

e 
5A

 a
nd

 6
4;

 t
he

re
fo

re
, 

us
e 

ca
re

 w
he

n
se

le
ct

in
g 

gu
id

e 
lin

es
 f

or
 s

ea
t 

po
si

tio
ns

 5
, 

6,
 5

A
an

d 
64

.



MODEL 4O2E
UTILILIN E R

SAMPLE PROBLEM

Sample Aircra-ft Your Aircraft

Weight
(rbs)

Moment
(lb. -ins.
/7000)

Weight
(lbs)

Moment
(lb. -ins.
/7000)

1. Licensed Empty Weight
(Sample Aircra-tt) 3973. 7 607. I

2. Oil
x(26 Qts. x 1. 875 Lb/qt. ) 49.0 5.6 49.0 5.6

3. Seat 1 and Seat 2 340.0 46. 6

4. Seat 3 and Seat 4 340.0 56. 4

5. Seat 5 and Seat 6 340.0 65. 6

6,. Seat 7 and Seat 8' 340.0 74.8

7. Seat 9 and Seat 10 170. 0 42.0

8' Fuet (gals. x 6 lbs. /eaL)
Main Tanks (100 gafs. )
Auxiliary Wing Tanks (20 gals.)
Wing Locker Tanks (20 Safs.)

600.0 91.2

v. Eaggage
Nose
Cabin
Wing Lockers

107. 3

40.0

7.6

f . t

10. Cargo
A
B
C
D

11. Total AircraJt Weight (Loaded 6300. 0 1005. 1

t2. Locate this point(6300.0 at 1005. 1)on Figure 4-6. Since this
point falls within the envelope, the loading is acceptable.
*Note: Normallv full oil mav be assumed for all fliehts.

Figure 4-4
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UTITITIN ER
CENTER OF GRAVITY ENVELOPE
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CENTER OF GRAVITY-THOUSANDS OF INCH - POUNDS
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MOORIN G YOUR AIRCRAFT

Proper tie-down procedure is your best precaution against damage to
your parked aircraft by gusty or strong winds. To tie-down your air-
craft, proceed as follows:

(1) Set the parking brake and install control wheel lock.
(2) Tie strong ropes or chains (700 pounds tensile strength) to wing

tie-down fittings.
(3) Caster the nose wheel to the extreme left or right position.
(4) Tie a strong rope or chain (700 pounds tensile strength) to tbe

tail skid.
(5) Recommend installation oI pitot tube cover,

WINDOWS AND WINDSHIETDS

The plastic windshield and windows should be kept clean and waxed at
aII times. To prevent scratches and crazing, wash them earefully with
plenty of soap and water, using palm of hand to feel and dislodge dirt and
mud. A soft cloth, chamois or sponge may be used, but only to carry
water to the surface. Rinse thoroughly, then dry with a clean, moist
chamois. Rubbing the surface of the plastic with a dry cloth builds up an
electrostatic charge which attracts dust particles in the air.

Remove oil and grease with a cloth moistened with kerosene. Never
use gasoline, benzine, acetone, carbon tetrachloride, fire extinguisher
fluid, lacquer thinner or glass cleaner. These materials wiil soften the
plastic and may cause it to craze.

After removing dirt and grease, if the surface is not badly scratched,
it should be waxed with a'good grade of commercial wax. Tbe wax will
fill in minor scratches aad help prevent further seratching. Apply a tJrin,
even coat of wax and bring it to a-high polish by rubbing Iightly wittr a
clean, dry, soft flannel qloth. Do not use a power buffer; the heat gener-
ated by the buffing pad may soften the plastic.

Do not use a canvas cover on the windshield unless freezing rain or
sleet is anticipated. Canvas covers may scratch the ptastic surface.

PAINTED SU RFACES

The painted exterior. surfaces of your new Cessna require an initial
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used according to tJre manufacturer's instructions. To minimize wetting
the fabric, keep ttre 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. Oil and grease on ttre control wheel and control
knobs can be removed with a cloth moistened wittr kerosene. Volatile
solvents, such as mentioned in paragraphs on care of the windsbield, must
never be used since they soften and craze the plastic.

FLYABTE STORAGE

Flyable storage applies to all aircra-ft which will not be flown for an
indefinite perid but which are to be kept ready to fly with the least pos-
sible preparation- If the aircraft is to be stored temporarlly, or indefi-
nitely, refer to the Service Manual for proper storage procedures.

Aircraft which are not in daily flight should have the propelters rotatec
by hand, five revolutions at lea-st once each week. In damp climates and
in storage areas where the daily temperature variation can cause conden-
sation, propeller rotation should be accomplished more frequenily. Ro-
tating the propeller an odd number of revolutions, redistributes residual
oil on the cylinder walls, crankshaft and gear surfaces ard repositions
the pistons in the cylinders, thus preventing corrosion. Rotate propel-
Iers as follows:

(1) Throttles - IDLE.
(2) Mixtures - IDLE CII:I-OFF.
(3) Magneto Switches - OFF.
(4) Propellers - ROTATE CLOCKWISE. Manually rotate propellers

five revolutions, standing clear of arc of propeller blades.

Keep fuel tant<s h11 to minimize condensation in the fuet tanks. Main-
tain battery at full charge to prevent electrolyte from freezing in cold
weather. rf the aircraJt is stored outside, tie-down aircraft in anticipa-
tion of high winds. Secure aircraft as follows:

(1) Secure rudder with ttre optional rudder gust lock or with a con-
trol surface lock over the fin and rudder. If a lock is not avail-
able, caster the nose wheel to the full left or right position.(2) Install control colurnn lock ln pilotrs control column-, if avail-
able. If colurlrn lock is not available, tie the pilotrs control
wheel fuII aft with a seat belt.

(3) Tie ropes or chains to the wing tie-down fittings located on the
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is followed by the Cessna Dealer Organization. The complete familiarity
of the Cessna Dealer Orpnization with Cessna equipment and with factory-
approved procedures provides the highest type of service possible at
lower cost.

OWNER FOLLOW-UP SYSTEM
Your Cessna Dealer has an Owner Follow-up

System to notify you when he receives informa-
tion that applies to your Cessna- In addition, if
you wish, you may choose to receive similar no-
tification directly from the Cessna Customer Ser-
vices Department. A subscription form is sup-
plied in your Ownerrs Service Policy Booklet for
your use should you choose to request this ser-
vice. Your Cessna Dealer wiil be glad to supply
you with details concerning these follow-up pro-
grams, and stands ready, through his Service
Department, to supply you with fast, effieient,
Iow cost service.

PUBLICATIONS
Included in your aircraft file are various manuals which describe the

operation of the equipment in your aircra-ft. These manuals plus many
other supplies that are applicable to your aircra^ft, are available from
your Cessna Dealer, ald, for your convenience, are listed below.

. OWNER'S MANIJAI,S FOR YOIIR
AIRCRAFT
ELECTRONICS - 300, 400 and 800 SERTES
AUTOPILOT - NAV-O-MATIC 400, 4004 and 800
AUTOPILOT/rr,rCrn DmECTOR - 4004

O SERYICE IVIANUAI,S AND PARTS CATALOGS FOR YOUR
AIRCRAFT
ENGINE AND ACCESSORIES
ELECTRONICS - 3OO, 4OO and 8OO SERIES
AUTOPILOT - NAV-O-MATIC 400, 4004 and B00
AUTOPILOT/TTTCYT DIRECTOR - 4OOA
HEATER AND COMPONENTS
TT]RB@HARGER AND CONTROLS

3 COMPUTER

o SALES AND SERVICE DEAI,ER DIRECTORY

O DO'S AND DON'TSiENGINE BOOKLET
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TUBRICATION AND SERVICING PROCEDURES

Specific servicing information is provided here for items requiring
daily attention A Servicing Intervals Checklist is included to inform
the pilot when to have other items checked and serviced. Refer to in-
side back cover for Servicing Requirements.

DAI[Y
FUEL TANK FILLERS -- Service after each flight. Keep full to re-
tard condensation in tanks. Refer to Servicing Requirements table on
inside back cover for fuel specification, grade and quantity.

FUEL TANK DRAINS -- Drain before first flight each day and after
each refueling.

FUEL STRAINER DRAINS -- Drain about two (2) ounces of fuel from
each fuel strainer before first flight each day and after refueling.

FUEL LINE CROSSOVER DRAINS -- Drain about two (2) ounces of fuel
from each valve before first flight each day.

OIL FILLERS -- When preflight check shows low oil level, service
with aviation grade engine oil; SAE 50 above 40'F and SAE 10W30 or
SAE 30 below 40"F. (Multi-viscosity oil with a range of SAE 10W30
is recommended for improved starting and turbocharger controller
operation in cold weather. ) Detergent or dispersant oil conforming to
Continental Motors Specification MHS-24A, must be used.

Your Cessna Dealer can supply approved brands of oil

NOTE

To promote faster ring seating and improved oil
control, your Cessna was delivered from the fac-
tory with.straight mineral oil (non- detergent).
This "break-in" oil should be used only for the
first 20 to 30 hours of operatlor5 at which time
it must be replaced with detergent oil

OIL DIPSTICKS -- Check oil level before each flight. Do not operate
on less than I quarts. To minimize loss of oil through breatler, fill
to 10 quart level for normal flights of less than 3 hours. For extended
flight, fill to capacity which is 13 quarts for each engine sump includ-
ing oil filter.

5-8



oxYGEN CYLII{DER -- check oxygen pressure gage for anticipated re-
quirements before each flight. Refill whenever pressure drops below
300 PsL Refer to servicing Requirements table on inside back cover
for oxygen specification.

TIRES -- check tires for proper inflation Refer to servieing Require-
ments table on inside baek eover for proper tire pressure.

SERVICING INTERVAIS CHECKTIST

EACH 50 HOURS

OIL SUMP DRAINS AND OIL FILTERS -- Change oil, clean screens
and remove and replace filters every 50 hours. change oil at least
every four months even though less than i0 hours have accumulated.
Rgduce these periods for prolonged operation in dusy areas, in cold
climates, or where short flights and long idle periods are encounter-
ed which cause sludging conditions. Always change oil whenever oil
on dipstick appears dirty.

BATTERY -- Check and service. Check more often (at least every
30 days) if operating in hot weather.

INDUCTION AIR FILTER -- Service every 50 hours, more often under
dusty conditions.

OIL SEPARATOR FILTER -- Clean and reinstall filter element.

ALTERNATE srATrc souRcE DRArN -- open drain valve to remove
accumulated moisture. then elose.

EACH IOO HOURS

SHIMMY DAMPENER -- Check and fill as required.

BRAKE MASTER CYLINDERS -- Check fluid level in reservoirs andfill as require-d through plugs on cylinder heads. Fill wiih hydraulic
fluid (Red).

VACUUM RELIEF VALVE -- Remove bneather and clean.

HEATER F"UEL FILTER -- Renove and clean with unleaded gasoline,

5-9



EACH 5OO HOURS

SHOCK STRUTS -- Check and fill ae required.

WTIEEL BEARINGS -- Lubricate. tub'ricate at first 100 hours and
each 500 hours thereafter. ff more '\an tle nirrmal number of take-
offs and landlngs are vrnde, extensive taxiing ls required, or the air-
craft is operated in dusty areas or under seacoast conditlons, it ls
recommended tlat cleaning and lubnication of wheel bearlngs be ac-
complished at each 100-hour lnspectlon.

VACUUM SYSTEM EIIITER -- Replace.

NgTE

Servlclng intervals in the above checktst are
recommended by the Cessna Aircraft Compaay.
Dependlng qlon the type of operatlor5 Govern-
ment regulatloff| may require senvicing ani in-
specd,on of addlfional items. For tlese requlre-
ments Owner',s should check with aviation officials
in the country where the aircraft is belng qlerated.
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-7--4f]2.
SEGTION Yi
OPERATIONAL DATA

The operational data graphical charts presented on the following pages
are presented for two putposes; first, so that you may know what to ex-
pect from your aircraft under various conditions; and second, to enable
you to plan your flights in detail with reasonable accuracy.

You will find that using the charts and your Cessna Model 40LB/4028
Power Computer will pay dividends in over-all efficiency.

The data on these graphical charts has been compiled from actual flight
tests with the aircraft and engines in good condition and using average
piloting techniques. Note that ttre cruise performance chart makes no
allowance for wind and navigational errors. Allowances for warmup,
takeoff, and climb can be obtained from the climb charts ald range pro-
file charts provided in this Section.

RSPEED NOMENCLATURE SUMMARY
GROSS WEIGHT 63OO POUNDS

AI

MULTI-ENGINE MPH-IAS SI NGtE ENGI NE NAPH.IAS

Takeoff & Climb to 50 Ft.
(0" Flaps)

Best Angle of Climb Speed
tsest Rate-of-Climb Speed
Landing Approach Speed

(15" - 45" Flaps)
Maximum Maneuvering Speed
Structural Cruise Speed
Never Exceed Speed

(Red Line)

105
100
t26

110
180
230

266

Minimum Control Speed
Takeoff & Climb to 50 Ft.

(0" Flaps)
Best Angle of Climb Speed
Best Rate-of-Climb Speed
.Landing Approach Speed

(15' - 45" Flaps)
When Landing is Assured

95

105
LL4
118

120
110
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AIRSPTTD CORRTCTIO}I TABI.I
FIAPs 150.

80
90

100
110
t20
130
140
150
160
170
180

82
92

101
110
120
129
139
149
159
170
180

81
91

100
109
118
L28
138
L49
159
160

80
100
L20
t40
160
180
200
220
240
260

81
100
L20
L40
160
180
201
22t
24t
26t

80
90

100
110
r20
130
140
150
160
161

*Maximum flap speed 180 MPH CAS
**Maximum flap speed 160 MPH CAS

Figure 6-1

SIAI.T SPTED CHARI
MPH ( IAS IS APPROXIMAIE }

63OO POUNDS GROSS WEIGHI

CONFIGUR,ATION

ANGLE OF BANK

o" I 20" | 4Oo | 60o
IIAS cAs tAs cAs IAS cA$ IAS cA^s

Gear and Flaps Up

Gear Down ard Flaps 15'

cear Dm and Flaps 45'

,95

86

'?9
:

YC

8?

dU

98

89

82

98

90

83

108

98

90

108

99

ot

134

123

113

134

123

113

6-2
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SINGtE ENGINE CLIIAB DATA

GrGs
Weight
Pouds

EA LEVEL 59"F 5000 r'r 41-F 10,000 FT 23'F 15, OOO FT 5.6" F 20,000 rT -12'F

Best
CIidb

IAS
MPH

Rate
OI

CLiEb
FtlMin

Best
CIimb

IAS
MPH

Rate
or

UITMD
FtlMin

Best
Climb

IAS
MPH

Rate,
ot

Climb
FtlMin

Best
Climb

IAS
MPII

Rate
of

CliEb
FtlMin

Best
Climb

IAS
MPH

Rate
ot

Climb
FtlMitr

6300
5800
5300
4800
4300

18

08
02
97

225
350
499
680
908

l',l
12
07
c2
96

t41
2'.17

430
615
850

11?
tLz
10?
101

?0
202
360
550
790

116
111
106
101
v)

128
289
484
731

t ld

109
to4
99
94

-278

U

192
4

NOTE: FI,APS AND GI'AR RETRACTED. INOPERATIIT PROPELLER . FEAT}IERED, WING BANKED
5. TOIilARD OPERATTVE ENGINE, COWL FI"{P CLOSED ON INOPERATIVE ENGINN, 34. 5 IN.
HG. M. P., TO 16,000 FT., PLAOARD I!l- P. ABOVE 16,000 I'T. , 2?00 RPM, lvtrlfl'URF-AT
RECOMMENDED FUEL FTOW. DECREASE RATE OF CUMD 15 FTlMiN FOR EACII 10"F
ABOVE STANDARD TEMPERJTIIRE FOR A PARTICUI,AR ALTITIJDE.

Figure 6-?

SINGTE ENGINE SERVICE CEIIING
BEST CLIMB SPEED APPROXIT4ATELY 110 MPH IAS ( R/C = 50 FPM)

GROSS
WEIGHT
POUNDS

6300
5800
5300
4800
4300

OUTSIDE AIR TEMPFRATURE . F

-10 10 20 30 40

t4,zoo
1?,300
19,450
21, ?00
24,40O

13,250
16,950
19,100
2t,3OO
24,OOO

72,2O0
16, ?oo
18,700
20,900
23,650

11,150
16,350
18,400
20, 600
23,250

10,100
15,8OO
18,000
20,2OO
22,850

9,050
14, ?50
1?, 600
19,800
22,450

7,950
13, ?00
1?,300
19,450
22,050

NOTE: TABLE PROVIDES PERFORMANCE INIORMATION TO AID IN ROUTE
SELECTION WHXN OPERATDIG UNDER FAR 135. 145 AND FAR 91.119
REQUIREMENTS -

INCRXASE INDICATED SERVICE CEILINGS 1OO FEET FOR EACH O. 10
INCII IIG. ALTIMETER SETTING GREATER THAN 29.92.

DECREASE INDICATED SERVICE CEILINGS 1OO FEET FOR EACH O' 10

INCH iIG. ALTIMETER SETTING LESS THAN 29.92.

Figure 6-8

6-1



CRUISE PERFORMANCE WIIH NORMAT IEAN MIXTURE AT sEA tEVEt

RPM MP %BHp TAS Lb/Hr
Enduance

600 Lb
Rarge
600 Lb

Endu&ce
840 Lb

Range
840 Lb

Endur&ce
1080 Lb

' Range
r080. Lb

2450

25
23

?1.9
65, ?
59.2

195
18?
1?9
L10

188.4
t12.8

r42.8

3.18
3.41
3.82
4.20

621
649
683

4.46
4. 86
5.34
5.88

869
909
956

1000

6,25
6. 8?
7.56

t1t
169
230
285

2300 29

25
23

65. ?
60.2
54. 3
48.4

187
180
172
163

112.8
159.0
145.8
133.2

3. 47
3.77
4.12
4. 50

649
6?9
?08
?34

,1.86
5.28
5. ?6
6.31

909
951
s91

1028

6. 25
6. ?9
'1.47
8.11

.169
222
.215

2200 29

23

62,1
56.6

45- I

183
1?5
165
r59

.63.8

.27.8

3.66
3.9?
4. 33
4. 69

670
694

746

5.13

6. 06
6. 5?

938
I't2

1000
to44 8. 45

1206
1250
1285
t344

2100 29
27
25
23
27
19

ca-o
52.3
47.4
42.2
31.2
32.0

1?6
169

153
L42
126

r$.0
141.6
131.4
120.6
111.6
102.0

3.92
4.24
4.5',1
4. 98
5.37
5. 88

690
?16
744
?61
764
741

5. 49
5.93
6. 39
6. 9?

8.24

966
1002
1036
1065
10?0
103?

?.06
?.63
8.22
8.96
9.68

10. 59

1243
1289
1332
13?1
13?5
1334

NOTE:

CRU]SE PERFORMANCE E BASED ON STANDARD CON'DITIONS (59'F),
ZERO WIND, 600, 840, ed 1080 pouNDs oF FUEL (NO RESERVE).

SEE RANGE PROFII,E FIGI'RE 6-10 FOR RANGE INCLIIDING CLIMB.

CR,UISE PERFORMANC WITH NORMAT TEAN MIXTURE AT 5OOO FI

RPM MP %BHP TAS Lb/Ht 600 Lb 600 Lb 840 Lb
Range

840 r.b
Enquroce

1080 Lb
Rangs
1080 rb

2450 29
27

?1.9
65. ?

53,3

204
196
186
1?8

r88.4
L72.8
157,8
r43.4

3.18
3.41
3.80
4.18

650
681
707
745

4.46
4. 86
5. 32
5.86

910
953
990

1043

D. ''J
6.25
6. 84

1169
1225
t27 2
1340

2300 29
27

oo. a

60.5
54.9
49. I

196
189
180
1?1

!72.8
160.2
L4'1.6
134.4

3,41
3. ?5
4. O7

4, 46

681
?08
732
?63

4.86

5, 69
6.25

991
1025
1068

6.25
6. ?4
7.32
8.04

1225 .

L27 4
1318
13?5

2200 29

23

56, I
46.4

1S1

183

167

151.8
140.4
129.0

3, 64
3.95

4. 65

695

't48
1't7

5. Oll
5. 53
5,98
6.51

Lot2
to4'l
1088

6. 55
?.11
7. 69
8. 3?

251
301
346
398

2100 29
27

23
21

58.5

48. 1
4ta
37.9
32.7

185
1?8
169
159
L41
124

155.4
L43.4
132.6
L22.4
112.8
103.2

3. 86
4.18
4,52
4. 90
5.32
5. 81

714
745
?65
't19
782
727

5.41
5.86
6.33
6.86
?.45
8. 1?

.000

.043

.0?1

.091

.095

.009

6. 95
?.53
8.14
8. 82
9.5?

LO,41

.286
340
.3?6
.Q2
.407
298

CRUEE PERTORMANCE IS BASED ON STANDARD CONDTUONS (41"F),
ZEROwrND,1600, a40, ad 1Os0 poUNDsOF FUEL.(NoREseRvii -,,

NOTE: SEn RANGE PROTTL+ FIGUR5 6_10 rOR RANGE INCLUDING CLIMB,

6-8
Figure 6-9 (Sheet 1 of B)



CRUISE PER,FOR.MANCE WITH NOR.MAT tEAN MIXIURE AI IO,OOO FI

RPM MP ToBLIP TAS Lb/Hr 600 Lb
Range
600 Lb

Enduuce
840 Lb

Range
840 Lb

Enduradce
1080 Lb

Range
1080 Lb

2450 29
27
25
23

1t,9
66.1
60.2
54. 3

2t2
204
195
186

188.4
L73.4
159.0
145.8

3.18
3.46
3.7?
4,t2

6?5
?05
736
765

4.46
444
5. 28
5. ?6

945
98?

1030
10?1

6.23
6. ?9
't-4r

1itl5
l27l
!324
13?8

2300 29
27
25
23

66.1
60.5
55.3
49,4

204

189
1?8

173.4
t 60.2
148.2
136.2

3.46
3. ?5
4. 05

706
?38

184

4,84
5.24
5.67

988
033
0?1
098

6, 23
6. ?4
't-29
7. 33

L27l
1328
1378
1472

2200 29

25
23

63.1

52.0
46. I

200
t92
183
l?3

60, I
53,0
41.0
30.2

3.60

4.26
4.61

719
?53
?99
79?

5. 04
5.49
5.96
6. 45

00?
054
091
116

6.4'l
?. 06
7. 66
8.29

1294
1356
t402
1 434

2100 29

23
2L

59.2
54. 3
49. 1

38.5

t94
r86
t?8
t66
t51

57.2

34.4
23.6
14.0

4,46
4. 85
5.27

740
?65
795
806
795

5.34
5.76
6.25
6.80

1036
1071
1113
1128

6.87
7.4L
8. 04
8.7 4
9.47

r338
1378
1431
1451
1430

CRU]SE PERFORMANCE ]S BASED ON STANDARD CONDITIONS (23"F),
ZERO \ryIND, 600, 840, and 1080 POLt'{ffi OF'FUEL (NO RESERyE).

NOTE: SEE RANGE PROIILE FIGIIRE 6-10 FOR RANGE INCLIIDING CLIMB.

CR.UISE PERFOR,MANCE WIIH NOR.MAL LEAN MIXTURE AI I5'OOO FT

RPM MP %BHP TAS Lb/EI
Enduruce

600 Lb
Ruge

600 Lb
EDduace

840 r,b 840 Lb
tstrduruce

1080 Lb
Range
1080 Lb

2450 29
z',t
25
23

?1.9
66. 4
60. 5
54.6

222
2t4
205
195

88.4
74.O
60,2
47.0

3.18
3.45
3. ?5
4. 08

707
?38
?68
?96

4.46
483
5.24
5. ?1

990
1033
10?5
1114

5. 74
6. 21
6.74

z',t4

382
,1i13

2300 29
ta
25
23

66, 4
60.8
55.6
50. 0

2L4
205
19?
18?

?4.0
60.8
48, I
36.8

3.45

4.03
4. 39

738

794
820

4.83

5.65

1033
1071

1148

6. 21
6.12
7.26
?. 89

1329
1378
1430

220i 29

25
23

63. 4
57.9
tz.0
47. I

209
200
192
180

.61 .4

.42.2
r30,8

3. 58
3.89
L"
4, 59

749
774
810
az6

5.02
5.45
5.91
6.42

1049
1089
1134
1156

6.45
?- 00
?.59
8. 26

7342
1400
145?
1487

2100 29
27
25
23
2l

59. I
54.9
49.7

39.2

204
195
185

151

1 58.4
747,6
1 35,6
124.8
7t5,2

4.07
4.42
4. 81
5.21

't13

819
832
?90

5.30
5. 69
6. 19
6.73
7.24

1082
1110
LL47
1165
1106

6. 82
7.32
?.96

9.38

13S2
1427
L473
1496
1416

CRUISE PERFORMANCE E BASED ON STANDARD CONDITIONS (5.5.T),
ZERO WIND, 600, 840, and 1080 POUNDS O F FIJEL (NO RSSERVE).

NOTE: SEE RANGE PROFILE FIGIJRE 6-10 IOR RANCE INCLIIDING CLIMB'

Figure 6-9 (Sheet 2 of 3)
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CRUISE PERFORTVIANCE WIIH NOR'YIAt IEAN 
'VIIXIURE 

AI 2O,OOO ]I
RPM MP %sHP TAS LblHr

EDqUbCe
600 Lb

xrnge
600 Lb 840 rb

&nge
840 Lb 1080 Lb 1080 !t

2450 29
21
25

72.3
66. 4
60. 8
54.9

233
223
215
204

19?,4
L82,4
169, I
156- 6

3.04

3.53
3.83

708
734
?60
182

4.29
4. 61
4, 95
5.36

991
1028
1064
1095

5, 47
5. 92
6.36
6.90

1215
1320
1367
1408

2300 29

zt
23

66. 4
61.1
55.9
50. 4

223
215
205
193

182.4
1?0.4
158,4
146.4

3.29
3.52
3. ?9
4. 10

734

777
?91

4.61
4. 93
5. 30
5. ?4

1028
1060
1088
1107

5.92
6, 34
6. 82
?.38

320
363
398
424

2200 27 58. 2
53.0

2r0
200
186

163.8
rcl. u
141,0

3.66
3.95
4.26

?69
791
791

5. 13
5.53

I077
110?
1107

6. 59

7.66

1384
L422
L425

2100 25
24

50.0
47.1
44.8

193
186
1??

145.8
141.0
135.6

4. L2
4.26
442

794
?91
783

5.76
5.96
6. 19

LLL2
1109
1096

1, 47

?. 96

1430
1425
1409

CRIIISE PERFORMANCE trS BASED ON STANDARD CONDITIONS (.12"F),
ZERO MN'D, 600; 840, aud 1080 pOIJNDS Or' FITEL (NO RISERVE).

NOTE: SEE RANGE PROFIIE TICUFE 6-10 FOR RANGE INCI,IIDING CLIMB.

CRUISE PERFOR'\AANCE IWIIH NORTVIAt LEAN tvllXTURE AT 25,000;I

RPM MP %BHP TAS LblHr
Enduruce

600 Lb 600 Lb
Encunnce

840 Lb
fiatrge
840.Lb

fnftlraEce
1080 Lb 1080 Lb

2450 23

20

55.6
52,6
49,4
47.r

z|z
205
L94
184

158.4
LAL. Z
744,6
139.8

| ;:;;
4.15

| 4.29

803
8t4
80b
?90

5. 30
5.56
5. 81
6.01

tz4
14t)

106

6.82

7. ?3

1446
L464
1449
t422

2300 23
22

51,0
48.4
45. 5

200

173

148.2
L42.8
136.8

4,05
4.20
4.39

810
803
759

o. ot
5. 88
6.14

1134
t124
1063

1458
L444
1365

2200 2X
22

48. I 190
L72

L42.2
136.8

4r,
4.39

BO2
754

5. 91
6,14

IT23
1056

7.59
?.89

I442
135?

CRUISE PERFO4MANCE 15 BASED ON STANDARD CONDITIONS (.30"F),
ZERO WIND, 600, 840, ud 1080 POUNDS OF FrrEL (No RnsERyE).

Figlure 6-9 (Sheet 3 of 3)
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TANDING PERFORMANCE

Gross
Weight
PouMs

IAS

Obstacle
MPH

SEA LEVEL 59. F 2500 !'T. 50' F 5000 FT. 41" F ?500 FT. 32' F

Total
Distuce

Over
50 Foot
Obstacle

Total
Distmce

Over
50 Foot
Obstacle

Total
Distuce

Over
50 Fmt
Obstacle

Total
Distmce

Over
50 Fmt
Obstactefurn &rn Run Rrn

6200
5800
5300
4800
4300

IIO
I05
t00

90

670
550
442
347

l?65
1658
1538
1430
1335

837
722
592
476
374

r825
1710
1580
7464
1362

902
779
Aeo

ata
403

1890
L767
1627
1 502
13 91

969
840
690
554
435

1957
1828
16?8
lv2
t423

NOTE: WING FLAPS 45", POWER OFF, COWL FI,APS CI,oSED, HARD SURFACE
RUNWAY, ZERO WND, MAXIMUM BRAKING EFFORT. REDUCE T,AND-
ING DISTANCE 10%;FOn EACH 10 MPH HEADWIND.

Figure 6-11
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SEGTION Y[[
OPTIO NAT SYSTEMS

This section contains a description, operating ptocedures, and perfor-
mance data (when applicable) for some of the optional equipment which
may be installed in your aircrafL Contact your Cessna Dealer for a com-
plete list of available Qptional Equipment.

AUXIIIARY FUEL SYSTEM

Auxiliary tanks (20 gal usable each wing) are installed in each wing
just outboard of each engine nacelle and feed directly to the fuel selector
valves. Fuel vapor and excess fuel from the engines are returned to the
main fuel tanks. The auxiliary tank is vented into the main tank. The
main tank is in furn vented to atmosphere.

When the selector valve handles are in the AIDOLIARY position, the
left auxiliary tank feeds the left engine and the right auxiliary tank feeds
the right engine. The fuel quantity indicator continuously indicates fuel
remaining in the tanks selected. When the fuel selector handles are in
the AIDflLIARY position, AIIX TANK indicator lights will illuminate and
the tuel quantity gage will indicate the fuel in the auxiliary tanks (pounds
in white and gallons in blue). When the fuel selector handles are in the
MAIN positioq the fuel quantity gage will indicate the fuel in the main
tanks. A three-position switch, spring-loaded to OFF, allows checking
fuel quantity in the tanks not selected. The switch, adjacent to the auxil-
iary tank indicator lights, is labeled MAIN, OFF, and AIDi By position-
ing the switch to the appropriate tank position, the fuel quantify in that
tank will be indicated on the fuel quantity gage.

If the arxiliary tanks are to be used, select fuel from the main tanks
for 60 minutes prior to switching to auxiliary tanks. This is necessary
to provide space in the main tanks for vapor and fuel returned from the
engine-driven fuel pumps when operating on ar:xiliary tanks. If sufficient
space is not available in the main tanks for this diverted fuel the tanks
may overflow through the vent line. Since part of the fuel from the arx-
iliary tanls is diverted back to the main tanks instead of being consumed
by the engines these tanks will run dry sooner than may be anticipated.
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However, the main tank endurance will be increased by the returned fueI
Since the auxiliary fuel tanks are designed for cruising flight, they are
not equipped with pumps and operation near the ground (below 1000 feet)
using auxiliary fuel tanks is not recommended.

WING I.OCKER FUEt 5Y5TEM
Optional wing locker fuel tanks (20 U. S. Gallons usable on each wing)

are installed in t}te forward portion of the nacelle wing lockers. There
are no separate fuel selector controls for the wing locker fuel tanks, The
wing locker fuel is pumped directly into the main tanks with a fuel traas-
fer pump. Indicator lights mounted on the instrument panel are illuminat-
ed by pressure switches to indicate fuel has been transferred The wing
locker fuel should not be transferred until there is 180 pounds or less in
the main fuel tanks to prevent overflow of the main tank fuel Fuel should
be crossfed 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 trans-
fer pumps for transferring fuel. These switches should
be turned ON only to transfer fueI when in straight and
Ievel flight and turned OFF when the indicator lights
come ON indicating fuel has been transferred.

DEICE BOOT SYSTEM
OPERATING CHECKIIST
Bef ore Enlering Aircrofl

(1) During the exterior inspection, check the troots for tears, abra-
sions, and cleanlifress. Have boots cleaned and any major dam-
age repaired befoie takeoff.

During Engine Runup
(1) Position deice switch to ACTUATE and check inflation and

deflation cycles. The pressure indicator light (amber in color)
should light when the system reaches 10 psl. The deice svsrem
may be recycled as soon as the light goes off, or as required.

NOTE
The deice system is manually controlled. Every
time a deicing icycle is desired, the switch must be
positioned to ACTUATE. The switch will instantly
spring back to OFF, hut a 6 second delay action in
the switch will complete the deicing inflation cycle.
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Check boots carefully for complete deflation to the vacuum hold
down position.

NOTE
Complete infl,ation and deflation cycle will last ap-
proximately 30 seconds.

In Flighr
(1) When ice has accumulated to appronimately t/2 inch thick on the

leading edges, position deice switch to ACTUATE.

Af ter tonding
(1) Check boots for damage and cleanliness. Remove any accumu-

lation of engine oil or grease.

OPERATING DEIAILS
Cycling of the deice boots produces no aerodynamic effects in any atti-

tude within the allowable flight limitations. Deice boots are intended to
remove ice after it has accumulated rather than preventing its accumu-
Iation. If the rate of ice accumulation is slow, best results can be ob-
tained by leaving the deice system OFF until 1/4 to 3/4 ineh of ice has
accumulated. After clearing this accumulation with one or two cycles of
operation, the system should remain OFF until a significant quantity of
ice has again accumulated. Rapid cycling of the system is not recom-
mended, as this may cause the ice to grow outside the contour of the in-
flated boots, preventing its removal.

NOTE
Since wing, horizontal stabilizer, and vertical sta-
blizer deice boots alone do not provide adequate
protection for the entire aircraft, known icing con-
ditions should be avoided whenever possible. If
icing is encountered, close attention should be
given to the pitot-static system, propellers, in-
duction systems and other components subject to
icing'

The deice system will operate satisfactorily on either or both engines.
During single-engine operation, suction to the gyros will drop momenta-
rily during boot infl,ation cycle.

DEICE BOOI CARE
Deice boots have a special, electrically-conductive coating to bleed-

(2)

?-3



off static charges which: (1) cause radio interference and, (2) may per-
forate tfie boots. Fueling and other servicing operations should be done
carefully, to avoid damaging this conductive coating or tearing the boots.

Keep the boots clean and free from oil and grease, which swell the rub-
ber. Wash the boots with mild soap and water, using benzol or unleaded
gasoline, if necessary, to remove stubborn grease. Do not scrub the
boots and be sure to wipe off aU solvent before it dries.

SmaII tears and abrasions can be repaired temporarily without remov-
ing the boots and the condu.ctive coating can be renewed. Your Cessna
Dealer has the proper materials and know-how to do this correctly.

ALCOHOL WINDSiHIELD DEICE SYSTEM
The alcohol windshield deice system consists of an alcohol tank, a

pump, left and right-hand tdispersal tubes, and a switch brealrer.

The alcohol tank, locatbd in the ait end of the right wing locker, has
a 3.0 gallon capacity. The tank should be filled with isopropyl alcohol
only. Water dilution of the al,cohol is not recommended, as any water
contained in the alcohol will reduce the efficiency of ice removal ancl may
freeze on the windshield at very low temperatures. The pump located ad-
jaeent to'the tank provide$ positive pressure to the windshield dispersal
tubes. The left and rightlhaad dispersal tubes located at the forwarcl
base of the windshield protride flow pattern control throughout the air-
craftrs speed envelope. Flach tube contains five holes which should be
inspected and cleaned with a small diameter wire as necessary.

OPERATING CHECKLIST

Before Enlering Aircroft
(1) During the exterior inspection, check the windshield dispersal

tubes for cleanliness. Check the tank alcohol level. Flow re-
quirements are 3,0 gallons per hour of continuous operation.

During Engine Runup
(1) Position the windshield deice switch breaker to oN. Alrow ap-

proximately 10 seconds for frow to begin. Assure that each of
the five holes in left and right-hand dispersal tubes are flowingalcohol Return the windshierd deice switch breaker to the oFF
position.
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Normol Operofion
To operate the windshield deice system, proceed as follows;

(1) Windshield Deice Switch Breaker - ON.

NOTE

Allow approrimately l/8 to l/4 inch of ice to accu-
mulate. The windshield deice system can be used
as an anti-ice system by continuous use. However,
the ma;rimum endurance with a 3-gallon talk is ap-
pro<imately 1.0 hour of continuous operation. Air-
speed should be 160 MPH IAS or below for best re-
suIts.

Windshield - CHECK (allow approximately 10 seconds for alcohol
flow to begin).
When windshield ice is removed, windshield deice switch
breaker - OFF.

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 clear field of vision through
the windshield is available.

Emergency Operolio n

Abnorma"I operation of the alcohol windshield deice system is indicated
by the switch breaker tripping to the OFF posltion or failure of alcohol to
flow onto the windshield. Do not leave svstem on more than 3 mlnutes
without alcohol flow.

PROPELTER DEICE SYSTEM

?he propeller deice system consists of electrically heated boots on the
propeller blades. Each boot consists of two heating elements "Outboard"
and rT.nboard", which receive their electrical power through a deice timer.
To reduce power drain and maintain propeller balance, the timer directs
current to the propeller boots in cycles between elements and between
propellers.

(2)

(3)
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NORI'IAt OPERAIION

To operate the propeller deice system proceed as follows:

(1) Battery Switch - ON.
(2) Propeller Deice Circuit Breaker - CHECK in.
(3) Propeller Deice Switch - ON.
(4) Ammeter - CHECK,

Periodic fluctuation (14 ,to f A Amps. ) of the propeller deice ammeter
pointer, indicates normal operation of the deicing elements of first one
propeller then the other.

NOTE

To check all the heating elements of both propellers
and the deice timer for normal operatiorl the sys-
tem must be left ON for approximately two to two
and one-half minutes.

The timer directs current to the propeller boots in cycles between boot
elements and between propellers in the following sequence:

Heating Period No. 1 - Outboard Halves - right engine blades.
Heating Period No. 2 - Inboard Halves - right engine blades.
Heating Period No. 3 - Outboard Halves - left engine blades.
Heating Period No. 4 - Inboard Halves - left engine blades.

Each heating period lasts approximately one-half minute.

EMERGENCY OPERAIION

Abnormal operation of the propeller deice system is indicated by the
circuit breaker popping out, or by the propeller deice switch tripping to
the OFF position. Failure of the circuit breaker or switch to stav reser
indicates that deiclng is impossible for the propellers.

A reading below 14 amperes on the propeller deice ammeter indicates
that the bL:ades of the propeller are not being deiced uniformly.
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WARNING

When uneven deici.ng of the propeller blades is in-
dicated, it is imperative that the deice system be
turned OFF. Uneven deicing of the blades can re-
sult in propeller unbalance and engine failure.

ELECTRIC WINDSHIETD

The electric windshield anti-ice system consi.sts of an electrically
heated element in the windshield, a function indicator light, a heat sen-
sor, and a switch breaker.

The heat sensor cyeles the power to the windshield, providing temp-
erature conhol. The- green function indicator light will illuminate
during each cycle.

NOR'I1AT OPERATION

To operate the electric vrindshield anti-ice system proceed as follows:

(1) Battery Switch - ON.
(2) Switch Breaker - ON.
(3) Indicator Ught - Check.

EIIlE R. G E N CY OPER AT ION

Ab,normal operation of the windshield anti.ice system is indicated by
the switch breaker tripping to the off position or failure of the indicator
Iight to illuminate. Failure of the switch brealer to stay reset indicates
that windshietrd anti-ici.ng is impossible. If the indicator does not illumi-
nate periodically, check the bulb by pressing the "PRESS TO TESTT'but-
ton. A secondary means of checking proper windshield operation can be
made by monitoring the ammeter. An increase in the ampere reading will
be noted during each heating cycle.
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PROPELTER SYNCHRONIZER

The Propeller Synchronizer matches propeller RPM of the two engines
on the aircraft. The propeller RPM of the slave (right) engine will follow
changes in RPM of the master (Ieft) engine over a limited range. This
Iimtted range feature prevents the slave engine losing more than a fixed
amount of propeller RPM in case the master engine is feathered with the
synchronizer on. The synchronizer switch in the OFF position will auto-
matically actuate the synchronizer to the center of its range before stop-
ping, to insure that the control wil-l function normally when next turned on.
The system indicator tight should light when the synchronizer switch is in
the ONposition.

In addition to maintaining propeller synchronization and elimination of
the unpleasant audio beat accompanying unsynchronized operatron, the
propeller synchronizer can,also provide a signifieant reduction in cabin
vibration by maintaining an;optimum angular or phase relati.onship be-
tween the two propellers.

With the propellers slightly out of synchronization so that an audio beat
is obtained appro<imately once each 5 seconds, it should be noted that the
vibration level of the cabin and instrument panel will increase and de-
crease at a rate of approximately once each 20 seconds. Optimum opera-
tion will be obrtained by manually slmchronizing the propellers and enpg-
ing t}le synchronizer during the period of minimum, vibration. The an-
gular relationship of the propellers should be maintained for extended
periods of time unless disturbed by moderate atmospheric turbulence.

NOTE

O Manually synchronize the RPM of the engines
prior to switching the propeller slmchronizer sys-
tem ON.

a The propeller slmchronizer must be'switched off
during takeoff and landing and single-engiae operation.
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ECONOMY MIXTURE INDICATOR
The Cessna Economy Mixfure Indicator is an exhaust gas temperafure

sensing device which is used to aid the pilot in selecting the most desir-
able fuel-air mixture for cruising flight at less than 75Vo power. Exhaust
gas temperature (EGT) varies with the ratio of fuel-to-air mixture enter-
ing the englne cylinders.

OPERATING I NSTRUCTIONS

(1) In takeoff and full power c1imb, lean mixture as indicated by
altitude markings on the fuel flow indicator.

NOTE

Leaning in accordance with altitude markings on the
fuel flow indicator will provide sufficiently rich mix-
ture for engine cooling. Leaner mixtures are not re-
commended for climb power settings in excess of.75%.

(2) In level flight (or cruising climb at less than ?5% power), lean
t}te mixture to peat EGT, then enrichen, as desired, using
Figure 7-1 as a guide.

NOTE

Changes in altitude, OAT or power settings require
the EGT to be rechecked and the mixture reset.

TIXTUNT DTSCRIPIIOII TIHAUSI GA5

TEf,PTRATURT

TAt 10SS IRofl
BIST POWTR

NAXGT ITCNEAST

TROfl BTSI POWII

BEST POWER
(fYt oximum Speed)

Peok Minus
75o t (enrichen) O frlPH o%

NORIAAT tEAN
(Owners lY\onuol
& Computer Pei-
form on ce)

Peok
lYlinus 5Oo F

(enrichen)
2l|1PH to%

Figure 7-1
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NOTE

Operation at peak EGT is not authorized for normal
continuous operation, except to establish peak EGT
for reference. Operating leaner than peak EGT
minus 50" F (enrichen) is not approved

(3) Use rich mixture (or mixture appropriate for field elevation) in
idle descents or landing approaches. Leaning technique for
cruise descents rnay be with EGT refeience method (at least
every 5000 feet) or by simply enriching to avoid engine rough-
ness, if numerous power reductions axe made.

ETECTRIC ETEVATOR TRIM

The electric elevator trim system consists of an electrically operated
drive motor and clutch assembly, which receives power through a momen-
tary ON two way trim switch and an emergency disengage switch.

NORMAT OPERATION

To operate the electric elevator trim system proceed as follows:

(1) Battery Switch - ON.
(2) Elevator Trim Disengage Switch - ELEVATOR TRIM.(3) Trim Switch - AC|TUATE (AS DESIRED).
(4) Elevator Positiontlndicator - CHECK.

NOTE

To check the operation of the disengage switch,
actuate the elevator trim switch with the disen-
gage switch in ttre disengage position. Observe
that the manual trim wheel and indicator do not

.. 
rotate when the elevator him switch is acfuated.

EIYlERGENCY OPERATION

Electric Elevator Trim System Failure:

(1) Elevator Trim Disengage Switch - DISENGAGE.
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NOTE

The disengage swi.tch removes all power from the
system and places motor and clutch circuits to
ground..,

Manual Trim - AS REQUIRED.

FIRE DETECTION AND EXTINGUISHING SYSTEM
The fire detection and extinguishing system consists of tJrree 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 in each engine accessory
compartinent.

A test function is provided to test the system circuitry. when the test
switch is pushed all lights should illuminate, if any light fails to illumi-
nate replace the bulb. rf the green light does not illuminate after replac-
ing the bulb, repLace firing cartridge in fire extinguisher. Any othei tigtrt
failure, after replacing bulbs and firing cartridge, irdic-ates malfunction
in unit or associated wiring.

(2)

Annunciation

Legend Color Cause of Illumination

Fire Red Fire condition existing
in engine compartment

E Amber Fire extinguisher con-
tainer e.mpty

OK Green Fire cartridge and
assoclated wiring is in
operational condition

Figure 7-2
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If an overheat condition is detected; the appropriate FIRE light will
annwrciate the engine to be extinguished. To activate the extinguisher,
open the guard for the appropriate engine ard press the FIRE light. Freon,
under pressure, will be discharged to the engine and engine accessory
compartments. The amber tight E (Figure 7-2) 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 com-
partment temperatures. cooL

OPERATING CHECKtIST

Normcil Proced'ures

Before Takeoff

(1) Press the test switch - alt lights should illuminate.

Emergency Proc.edures

If a fire warning light indicates an engine compartment fire and is
confirmed or if a fire is observed rvithout a fire waining light:

(1) Shut down the appropriate engine as follows:
(a) Mixture control - IDLE CUT-OFF.
(b) Propeller - FEATHER.
(c) Magnetbs - OFF.
(d) Fuel selector - OFF.
(e) Cowl flaps - CI,O,SED.

(2) Qpen the appropriate guard and push FIRE Ught.(3) Land as soon asi practical.

NOTE

Better nesults may be obtained if the airflow through, the nacelle is reduced by slowing the aircraft (as slow
as practical) prior to actuating the extinguisher.

SERVICING

The system should be checked each 100 hours or arurual inspection,
whichever occurs first.
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Check the pressure ga.ge on each bottle to ensure the following pres-
gures:

PRESSURE TEAAPERATURE CORRECTION TABTE

Temp Fo -60 -40 -20 0 +20 +40 +60 +80 +100 +120
Gase lru t27 r48 L74 207 442 532
Actual 134 155 180 2L2 25t 299 354 4t7 492 582

If these pressures are not indicated, have the bottle serviced.

TOCATOR BEACON

The locator beacon system is a sweep tone emergency radio trans-
mitter incorporating a TEST and EMERGENCY switch, DISARM switch,
"G" s\ritch and battery paek aII mounted in t}te dorsal fin. The TEST and
EMERGENCY switch is primarily for troubleshooting and should normally
be ln the NORM position. The DISARM switch enables the beacon to be
turned off externally after reseue and should alqo normally be in the
NORM position. A red guarded EMER - NORM switch is loeated on the
instrun: r,' panel'and should normally be in tfie NORM position

The system may be activated either:atrtomatically by the "G"switch or
manually by switching the red guarded instrument panel switch to the
EMER position.' Thrj system.when acitvated by the panel switch will nor-
mally draw its porirer from the aircraft battery; however, if this supply is
interrupted or exhausted, the unit will automatlcally switch to its internal
batteries.

NOIE:

Thts battery pack should be clianged on an annual
basis.

''

NORMAT PROCEDURES

Belore T okeoff
(1) Instrument Panel switch - NORM.
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EMERGENCY PROCEDURES

Before Ionding

(1) Instrument Panel Switch - EMER.
(2) If time:permits monitor 121.5 MHz for signal

After Londing
(1) Test and Emergency Switch (tocated in dorsal fin) - ON.

After Rescue
(1) Disarm Switch (located in dorsal fin) - Of'f,

AIR CONDITlONING SYSTEM

The air conditioning system consists of a bett driven rotary r, ;-r'le com-
pressor located in the right-hand nacelle, The system is engagerl by a
magnetic clutch on the compressor. A by-pass valve is used to unload
the compressor when less cooling is called for.

The system incorporates two evaporators, one just forward of the pilot
and the other just aft of the aft cabin bulkhead on the left-hand side of the
aircraft. Each evaporator has a blower. The forward evaporator blower
supplies refrigerated air through the forward cabin air outlets and the de-
froster outlets. The aft evaporator blower supplies refrigerated air to
the passengers via a centrellly located overhead air chamber.

The system control panel is located on the instrument panel, ard con-
sists of two switches, a rheostat and a push-pull control The system
switch placarded COOL-OFF-CIRCULATE, controls the mode of opera-
tion The blower switch ptacarded HIGH-LOW controls blower speed, the
blowers operate whenever the system switch is in either the COOL or
CIRCULATE mode. The temperature control rheostat placarded COOLER
controls the temperature of the refrigerated air, clockwise rotation of the
control lowers the air temperature. The push-pulI control placarded
PULL FOR A/C PUSH FOR HEAT controls the flow of refrigerated or
heated air into the forward cabin air and defroster outlets.
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AIR CONDITIONING SCHEMATIC
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_ E!ECTRICAI ACTUATION
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Figure ?-3
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NORIYlAL PROCEDURES

Cooling
(r) Right-Iland Engine - START.
(2) Push-Pull Control - PULL.
(3) System Switch - COOL.
(4) Blower Switch - AS REQUIRED.
(5) Temperature Control - AS REQUIRED.

Circufotion
(1) Push-Pull Control - PULL.
(2) System Switch - CIRCULATE.
(3) Blower Switch - AS REQURED.

TITYlITATIONS
Must be OFF or CIRCULATE foT ta}<eoff, landing and one engine opera-

tion.

EIYlE R GENCY PROCEDURES

(1) Engine Inoperative, Air Conditioner - OFF or CIRCULATE.

.

MANUAI AND EIECTRICAT ADJUSTABI,E SEATS

The optional manually or electrically adjustable pilot's and copilot's seats
are available to add to your flying comfort. Either of these seats may be
adjusted fore and aft, vertically, and tilted to any desired position within
the limits of the seat.

MANUALLY ADJUSTED SEAT CONIROLS

Controls for the optional rnanually adjustable seats are located at the for-
ward side of the seat. Rotating the handcrank (1, Figure 7-4), at the for-
ward right-hand corner of 1the seat, tilts the back. Rotating the hand-
crank (2, Figure 7-4), at the forward left-hand corner of the seat raises
and Iowers the seat, The fore and aft adjustment lever (3, Figure ?-4),
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is located at the forward side of the seat near the center. It is recom-
mended that the seat be moved to the aft position prior to making tilt or
vertical adjustments, to provide maximum handcrank clearance,

MANUAITYADJUSTED SEAT CONTROtS

1.

2.
3.

Tilt Adjustment Handcrank
Vertical Ad justment Haadcrank
Fore and Aft Adjustment Lever

Figure 7-4

ELECIRICALLY ADJUSTED SEAT CONIROLS

Controls for the optional electrically adjustable seats are tocated at
the forward side of the seat at the left-hand corner, Activating the left-
hand switch (1, Figure 7-5), tilts the back. Activating the right-hand
switch (2, Figure 7-5), raises and lowers the seat. The forJand aft
adjustment lever (3, Figure 7-5), is located at the forward side of the
Seat near the center. Both engines should be started prior to making tilt
or vertical adjustments to the seats to preclude excessive battery drain
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NO{E

It is recommended that the loads on seat backs and
bottoms be partially relieved while making vertical
or tilt adjustments.

ETECTRICALLY ADJUSTED SEAT CONTROTS

1.
2.
a

Tilt Activation Switch
Vertical Activation Switch
Fore and Aft Adjustment Lever

Figure 7-5.

? -18



ALPHABETICAT

INDEX

After Landing L-lA, 2-L2
After Takeoff I-8, 2-6
Air Conditioning System . 7-14

Emergency Procedures. 7-16
Normal Procedures 7-16
Schematic 7- 15

Aircraft File 5-1
Aircraft, Secur€ 1-10
Air Inlet or Filter Ieing 3-14
Airspeed

Breakers, Circuit and
Switch

c
Cabin

Air Knob, Aft
Air Knob, Forward
Air Temperature

Control Knob
Door
Fan Switch
Heat Registers
Heat Switch

Care of the Aircraft
Deice Boot
Ground Handling

A
. 2-2L

. 2-27

. 2-27

Correction Table
Indicator Markings
Limitations
Nomenelature

Single- Engine
Multi-Engine
Summary

Alternate Induction Air' System . .r

Alternator Failure
Aldtude Qperation
Annunciator Panel
Authorized Operations
Auxiliary Fuel PumP

Switches
Auxiliary Fuel System

Interior
Inspection, Service and

Inspection Periods.
Lubrication and Servicing

Procedures
Mooring Your Aircraft .

Painted Surfaces
Propeller
Windows and Windshield

Cargo Loading 4-11,
Center of Gravity Moment

Envelope 4-7,
Charts

Accelerate Stop Distance
Airspeed

Correction Table
Nomenclature Summary

Cargo Loading
Center of Gravity

Moment Envelope 4-7,

6-2
4-2
4-2

3-2
2-5
6-1

2-9
3-11
2-3 I
2-22
4-L

2-17
1-L

2-27
2-33
2-27
2-28
2-25
5-1
7-3
5-1
5-3

5-5

5-8
5-2
5-2
5-3
5-2

4-12

4- 10

6-4

6-2
6-1

4-tt

4- 10

B

Balance and Weight 4-4
Battery and Alternator

Switches z-tg
Before Landing 1-9, 2-10
Before Starting Engines 1-1
Before Takeoff L-6' 2-4

Index- 1



CIimb Performance
Multi-Engine Cruise.

Maximum
Single-Engine

Cruise Performance at
Sea Level 6-8
5000 Feet 6-8
10,000 Feet 6-9
15,000 Feet 6-9
20,000 Feet 6-10
25,000 Feet 6-10

Heating, Ventilating and
Defrosting System 2-25

.Landing Performance . 6-12
Loading . 4-6, 4-9, 4-Lz

Contents, Table of
Cruise
Cruising

Performance
Cylinder Head

Temperature

Details
Dimensions, Principal
Ditching

D

Defrost Knob 2-28
Defrosting, and Heating 2-25
Deice, Alcohol Wirdshieid . 7-4

Operating Checklist 7-4
Deice Boot Care 7-3
Deice Boot System 7-2

Operaling Checklist 7:2
Operating Details 7-3

D escription and Operating

6-6
6-6
o-t

4-3
3-8
7-9
6-3

2-32
2-3t
4-4

6- 11

3-6

o-l
6-7
o-c
6-2

2-27
2-3 5

1-1
7-2

2-27
2-7
1-8
l-8

2-L4
2-39

, 111

, 2-8
. 1-8

6-8

. 4-3

. 2-7

.ii

. 3-16

. 3-17

. 3-11

3-1
3-5
3-1

. 3:7

. 3-12

. 3-11

Maximum Allorpable
Manifold Pressure

Maximum Glide
Mixture Description
Normal Takeoff Distance
Oxygen Consumption

Rate
O:<ygen Servicing
Passenger Loading
Range Profile
RPM to Simulate Critical

Engine Feathered 1.. ,

Single-Engine
Climb Performance
Senrice Ceiling .

Takeoff Performance
Stall Speeds
Switch'and Circuit

Breaker ConsoLe
Turbo System Schematic

CheckUst, Qerating
. Deice Boot System

Circuit Breakers and
Switch Breakers

Climb . ., t-9.
Maximum Performance.
Normal

CoId Weather Operafion
Console, Overhead

Index-2

E

Economy Mixture Indicator 7-g
Electric Elevator Trim Z-10
Electric Windshield 7-7
Electrical- Power

Distribution Schematic 2-20
Electrical System . 2-19, 3-11
Emergencies

Ditching' Electrical System
Engine Inoperative

Procedures
After Takeoff
During Flight
During Takeoff
Supplementary

Information 3-2
Restart br Flight After

Feathering
Flight Instruments
Fuel'System



Landing F

Defective Gear FiIe, Aircraft 5^7
Main 3-16 Fire Detection and
Nose' 3-16 Extinguishing System ?-LL

Flat Tire Flight Instruments 3- 12

Main Gear 3-t4 FlYable Storage 5-4
Nose Gear 3-15 Foreed Landing

Gear Will Not Complete Power Loss 3-10
ExtendElectrically 3-13 PrecautionaryLanding
Retract Electrically''3-14 With Power. 3-9

Procedures 3-1 Fuel
Emergency Exit ' . ' 2-34 Flow Gage . 2-L7, 2-L8, 4-3
Emergency Power Switch 2-19 Pump Failure, Engine-
Engine Driven .' 3-11

Inoperative PumP Switches, '
Procedures 3-1 Auiliary 2't7

Instrument Markings : 4-2 Quantity Indicators 2-L8
Operati,on Selector Valve Handles . 2-t7

Limitations ' 4-2 SYstem :- . 2-L5
Restarts In Ftight System Schematic . . 2'L6

After Feathering 3-7
Engine Failure

After Ta-keoff 3-1 G
During Flight 3-5 Gages
During Takeoff,' CYlinder Head 4-3

Supplementary Fuel Flow 2-t7
Information 3:2 Manifold Pressure 4-3

On Takeoff 3-1 Oil Pressure . 4-2
Engine Instruments Oil Temperature 4-2

Cylinder Head Glide, Maximum 3-8
Temperature .

Fuel Flow . 4:3 Go-Around, Multi-Engine 1-10
Manifotd Pressure 4-3 Ground Handling 5-1
Markings 4-2
OiI Pressure 4-2 H
Oil Temperature 4-2 Handcrank, Landing Gear . 2-24
Tachometer 4-3 Hardling, Ground 5-1

Engines, Starting . t-4, 2-2 Heater Operation for
Before Starting 1-1 Heating ald
Starting, Left Engine I Oefrosting 2'28

First L'4 Heater Overheat Warning
Exit, Emergency 2-34 Light 2-28
External Power Source, Heater Used for

Starting 1-5 Ventilation 2-29

Index-3



Heating, Ventilating and
Defrosting System

Schematic

I
Icing, or Obstruction of

Static Source
Inspection, Preflight
Inspection, Service and

Inspection Periods
Instrument Markings,

Engine
Cylinder Head

Temperature
Fuel Flow
Malifold Pressure
Oil hessure
OiI Temperature
Tachometer

Instrument Panel
Interior Care

Loading Chart 4-6, 4-9, 4-t2
Locator Beacon 7-13
Lockers, Wing 4-3
Lubrication and Servicing

Procedures 5-8

2-25
2-26

L
Larding L-tD, z-Lz

After L-70. Z-Lz
Before 1-9: 2-10
Emergencies B-L4

Flat illain Gear Tire,
Larding With B-14

Flat Nose Gear Tire,
Landing With 3-1S

Forced (Complete Power
Loss) . 3-10

Forced (Precautionary
With Power) B-9

Gear Handcrank Z-24
Manual Extension 3-13. Gear Posltion Lights 2-23

Gear System ., Z-Zl
Gear Warning Horn Z-ZB

Letdown 1-9,2-10
Limitations, Airspeed ,t 4-2

Index-4

M
MAA Identifi cation Plate
Maneuvering Flieht
Maneuvers, Normal

Category
Malifold Pressure
Manual and Electrical

Adjustable Seats
Maximum Glide
Ma:<imum Performance

Climb
Mixture Description

Chart
Mooring Your Aircraft
Multi-Engine Airspeed

Nomenclature

N
Night Flying
Normal Category

Maneuvers
Norinal CIimb
Normal Start
Normal Takeoff
Normal Ta-keoff Distance

Chart

o
Operating Checklist
Operating Limitations
Operational Data
Operation Li mitations,

Engine
Operations Authorized
Optional Systems

. 3-12
L-2, 2-1
I

. 5-5

" 
4-2

. 4-3

. 4-3

. 4_3

. 4-2

. 4-2

. 4-3

.iv

. 5-3

5-1
2-L0

4-L
4-3

7- 16
3-8

1-8

7-9
5-2

2-5

2-t3

4-t
1-8
1-4
L-7

6-3

1-1
4-r
6-1

4-2
4-t
7-1



Overboost of Manifold
Pressure

Overhead Console
Overheat Warning Light,

Heater
Overvoltage Relay
Owner Follow-Up System
Oxygen System

Consumption Rate
Chart

Operation
Servicing

:

P

Painted Surfaces
Panel. Instrument
Pitot Heat Switch
Power Switch,

Emergency
Preflight Inspection
Principal Din:ensions
Problem, Sa:nple
Propeller Care
Propeller Deice System
Propeller S5mchronizer
Publications

SingIe-Engine
Airspeed Nomenclature .

Approach and Landing
Takeoff
Takeoff Performance

Chart
Spins
Stall
Stall Speed Chart
Starting Engines

Left Engine First
Static- Pressure A lternate-

Source Valve
Supplementary Inlormati on

Engine Failure Durlng
Takeoff

Switches
Auxiliary Fuel Pump
Battery and Alternator
Cabin Fan
Cabin Heat
Emergency Power
Pitot Heat
Synchronizer,

Propeller
Voltage Regulator

System Emergeney
Procedures

. 2-38

. 2-39

. 2-28

. 2-19

. 5-6
, 2-29

. 2-32

. 2;30

. 2-3t

. 5-2

.iv

. 2-34

. 2-19
L-2, 2-t
.ii
4-5,4-8
. 5_3
. I-C
. ?-8
. 5-6

3-2
3-B
3-3

6-5
2- 10
2-9
6-2

L-4, 2-2
l-4, l-5

2-33

3-2

2-L7
2-L9
2-27
2-25
2- 19
2-34

?-8
2-2t

3- 11

R

Range Profile
Regulator Switch, Voltage .

s
Sample Problem
Seats, lVlanual and

Electric
Secure AircraJt
Servicing Intervals

Checklist
Servicing Procedures

and Lubrication

T

Table of Contents
Tachometer
Takeoff

After
Before
Normal
Single-Engine

Taxiing
Turbocharged Engine

Schematic
Turbocharged Engine

System
Altitude Operation

6- 11
2-2L

'4-5, 4-8

. ?-16

. 1-10

. 5-9

. 5-8

. iii

. 4-3
L-7,2-5
1-8,2-6
t-6, 2-4
. L-7
. 3-3
. 2-4

. 2-35

. 2-34

. 2-38

Indqr-5



Engine Shutdown 2-39 V
Fuel Flow Yariation Vabuum PumF Failure . 3-13

With Changes in Ventilating System 2-29
Manifold Pressurd 2:-37 Ventilation, Heater

High Altitude Engine Used For 2-29
Acceleration. 2-38 Vottage Regulator Switch 2-27

Manifold Pressure ' Voltammeter 2-19
Variation

Witir Airspeed 2-3? W
With Altitude . 2-36 Weight and Balance
With Engine RPM i 2-36 Windows and Windshields '. 5-2
With Increasing or Windshield Alcohol Deice '7-4Decreasing Operating Checklist 1-4

FueI Flow . 2-3'l Windshield. Electric 7-7
Momentary Overboost Wing Locker Fuel System 7-l

of Manifold Pressure 2-38 Wing Lockers 4-3

Index-6



SERVICIN G

REQUIREM ENTS

FUEL:
AYIATION GRADE - lOO/130 MINIMUM (LOW LEAD FUELS ARE

APPROVED FOR USE)
CAPACITY EACH MAIN TANK - 51 GALLONS
CAPACITY EACH AU)SLIARY TANK - 20.5 GALLONS
CAPACITY EACH WING LOCKER TANK - 20.5 GALLONS

ENGINE OIL:
AVIATION GRADE - SAE 1O!V3O OR SAE 30 BELOW 40,F

SAE 50 ABOVE 40.F
{MULTI-VISCOSITY OlL WMH A RANGE OF SAE 1OW3O IS RECOM-
MENDED FOR IMPROVED STARTING IN COLD WEATHER. DE-
TERGE}IT OR DISPERSANT OIL, CONFORMING TO CONTINENTAL
MOTORS SPECIFICATION MHS-24A MUST BE USED. )

CAPACITY EACH ENGINE - 13 QUARTS INCLUDING l QUART FOR
OIL FILTER. (NO NOT OPERATE ON LESS THAN 9 QUARTS.
FILL TO 10 QUART LEVEL FOR NORIiLAL FLIGHTS OF LESS
THAN 3 HOURS. FILL TO CAPACITY FOR EXTEN'I]ED FLIGHTS. )

OlL FILTER ELEMENT - 6435683
ENGINE BREATHER SEPARATOR ELEI\{ENT . 0850694.5

H1DRAULIC FLUID: MIL-H-5606A (RED)

OXYGEN:
AVIATOR'S BREATHING OKYGEN - M]L-O-272L4
I,LAXIMUM PRESSURE -- 1BOO PSI (EXCEPT WHEN FILLING)

TIRE PRESSURE:
MAIN WHEELS - 62 PSI
NOSE WHEEL - 40 PSI

VACUUM SYSTEM FILTER:
ELEMENT - srAl\DARD sYsrEM c?11:^0-1-!l::l aozeooor to 40280101

OPTIoNAL SYSTES{ C29450r-0203 
' 

'--""""-
STAI\DARD Sf'STEilI C2e450r-0301i . -

OPTIONAL SYSTEM C;;;:;;-;;;;I 4O2BO1O1 ANd ON

WINDSHIELD DEICE FLUID:
ISOPROPYL ALCOHOL - MIL-F-5566 CAPACITY - 3.0 GALLONS
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