
SECTION 2 
LIMITATIONS 

AIRSPEED LIMIT AllONS (See Figure 2-1) 

AIRSPEED LIMIT AllONS 
SPEEO 

Maneuvering Speed 
VA (Knots) 

t4ax imum Flap Extended 
Speed VFE (Knots) 15° 

45° 

Maximum Gear Operating 
Speed VLO (Knots) 

Maximum Gear Extended 
Speed VLE (Knots) 

Air Minimum Control 
Speed - VMC (Knots) 

A 

Never Exceed Speed 
VNE (Knots) 

t•1aximum Structural 
Cruising Speed 
VNO (Knots) 

2-2 

KIAS KCAS RH1ARKS 

155 155 Do not make abrupt control move
ments above this speed. 

Do not exceed this speed with the 
160 160 given flap setting . 
142 140 

140 140 Do not extend or retract landing 
gear above this speed. 

140 140 Do not exceed this speed ~1ith 
landing gear extended. 

83 84 This is the minimum flight speed 
at which the airplane is con
trollable with one engine inoper
ative and a 5° bank to~1ards the 
operative engine. 

234 234 Do not exceed this speed in any 
operation. 

200 200 Do not exceed this speed except 
in smooth air and then only with 
caution. 

Figure 2-1 
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Sect ion 3 of th i s handbook describes t he recommended procedures for 
emer gency situations . The f irst part of t his section provides emergency 
procedural action r equ i red in an abbreviated checkl ist fonn. Ampl ification 
of the abbreviated checklist is presented in the second pa r t of this 
sect ion . 

r-----------------NOTE------------------~ 

Refer to Section 9 of this handbook for amended 
operati ng l imitati ons , operating procedures, per
fomlance data a nd other necessary i nfo nna t i on for 
a irplanes equipped with s pec ific options . 
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SECTION 3 <~o~t 335 EMERGENCY PROCEDURES 

EMERGENCY PROCEDURES 
ABBREVIATED CHECKLIST 

Procedures in t he Abbrev iated Checklist port ion of this section outlined in 
b l ack~ are immediate-action items and should be committed to memory. 

AIRSPEEDS FOR SAFE OPERATION 
Conditions: 

1. Takeoff Weight S990 Pounds 
2. Landing \~eight S990 Pounds 

3. Standard Day, Sea Level 

( 1) One Engine Inoperative Best Ang le-of-Cli mb Speed 
(\ling Flaps UP) . . . . . 

(2) One Engine Inoperative Best Rate-of-Cl imb Speed 
(Wing Flaps UP ) . . . 

(3) Air Mi nimu8 Control Speed . . . . . 
(4) Intentional One Engine Inoperative Speed 

Figure 3- 1 

94 KIAS 

98 KIAS 
83 KIAS 
91 KIAS 

ENGINE FAILURE 
ENGINE FAILURE DURING TAKEOFF (Speed Below 91 KIAS or 
Gear Dow-n) 

1. Throt t 1 es - CLOSE U1MED IA TEL Y. 
2. Brake or Land and Brake - AS REQUIRED. 

ENGINE FAILURE AFTER TAKEOFF (Speed Above 91 KIAS With Gear Up 
Or In Transit) 

3-2 

1. Mixtures - FULL RICH . 
2. Propel lers - FULL FORWARD . 
3. Thrott les- FULL FORWARD {34.S Inches fig .). 
4. Landing Gear- CHECK UP. 
S. Inoperative Engine: 

a . Throttle - CLOSE . 
b. ttixture- IDLE CUT-OFF . 
c. Propeller- FEATHER. 

6. Establ ish Bank - S0 toward operative engine. 
7. Cl imb To Clear 50- Foot Obstac le - 91 KIAS. 
8. Cl imb At One Engine Inoperative Best Rate-of- Climb Speed - 98 KIAS. 
9. Trim Tabs - ADJUST so bank to1-1ard operative engine with approxi 

mately 1/2 ball sl ip indica ted on the turn and bank 
indicator. 

10. Cm~l Flap - CLOSE (Inoperative Engine) . 
11. Inoperative Engine - SECURE as follows: 

a. F1Jel Selector- OFF (Feel For Detent). 
b. Auxiliary Fuel Pump - OFF. 
c. t4agneto Switches - OFF . 
d. Al ternator -OFF. 

12 . As Soon As Practical - LAND . 
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SECTION 3 
EM ERGENCY PROCEDURES 

ENGIN E FAILURE DURING FLI GHT (Speed Above VMC ) 
A 

1. Inoperative Engine - DETERtll NE. 
2. Operative Engine - ADJUST as required. 

Before Securing Inoperative Engine : 
3. Fuel Flow - CHECK. If deficient, position auxiliary fue l pump to 

ON . 
4. Fuel Selectors - ~lAIN TANKS {Feel For Detent). 
5. Fuel Quan tity - CHECK. 
6. Oil Pressure and Oil Temperature - CHECK. 
7. 1·1agneto Switches - CHECK ON. 
8. l~ixture - ADJUST. Lean until man ifold pressure begins to i ncrease , 

then enrichen as power increases. 

If Engi ne Does Not Start, Secure As Follows: 
9. Inoperative Engine - SECURE . 

a. Throttle - CLOSE. 
b. t4ixture - IDLE CUT-OFF. 
c. Propel ler- FEATHER. 
d. Fuel Selector - OFF {Feel For Detent). 
e . Auxiliary Fuel Pump- OFF . 
f. Hagneto Switches -OFF. 
g. Propeller Synchrophaser- OFF. 
h. Al terna tor - OFF. 
i . Cowl Flap- CLOSE . 

10. Operative Engine - ADJ UST . 
a . Power - AS REQUIRED. 
b. 14ixture - AD JUST for power. 
c . Fuel Selector- AS REQUIRED {Feel For Detent) . 

r----------------- NOTE ----------------~ 

e Auxil i ary fuel on t he s ide of the failed engine is 
unusable. 

e Position operative engine fuel selector to ~lAIN TANK 
and feel for detent if bel 01~ 1000 feet AGL or if 
nearest a irport is within range of fuel remaining in 
I·IAIN TANK . If necessary , range can be extended by 
us i ng wing locker fuel, opposite main fuel or auxil
iary fuel on the side of t he operative engi ne . 
Crossfeed as required to maintain later al bal ance. 

d. Auxil iaryFuelPurnp-ON. 
e. Cowl Flap - AS REQUIRED . 

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

12. Electrical Load - DECREASE to mi nimum required. 
13. As Soon As Pract ical - LAND. 
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EN GINE FAILURE DUR ING FLIGHT (Speed Below VMC ) 
A 

1. Rudder - AP PLY towards operative engine. 
2. Power - REDUCE to stop turn. 
3. Pitch Attitude - L OI~ER NOS E to accelerate above VI-ICA . 
4. Inoper ative Engine Propeller- FEATHER. 
5. Operative Engine - INCREASE POWER as airspeed i ncreases above VI~CA. 

6. Inoperative Engine - SECURE. 
7. Trim Tabs - ADJUST 5° bank to~1ard operati ve engi ne with approxi

mately 1/2 bal l slip i ndicated on the turn and bank 
indi ca t or. 

8. Operat i ve Engine Co~il Flap - AS REQU IRED. 

AIRST ART 

Airplane ~lithout Optional Pr opeller Unfeatheri ng System : 
1. Auxiliary Fuel Pump- CHECK OFF . If ON or LO'vl , purge engine by 

turning OFF auxi li ary fue 1 pump , mi xture to 
IDLE CUT-OFF , t hrot tle fu l l open, magneto 
switches OFF, and ro t ati ng engine 15 revolu
t ions with starter . 

2. ~1agneto Svli tches - ON. 
3. Fuel Select or - MAIN TANK (Feel For Detent) . 
4. Throttle - FOR~IARD approx imatel y one and one-half inches. 
5. 1·1ixture - FULL RICH then retard approxi mately t~10 inches. 
6. Propeller - FORIJ ARD of detent. 
7. Starter Button - PRESS. 
8. Primer Switch - ACTIVATE. 
9. Starter and Primer Switch - RELEASE when engine fires . 

10. Auxiliary Fuel Pump- ON. 
11. Mixture - ADJUST for smooth operation. 
12. Power - INCREASE after cyli nder head temperature reaches 200°F with 

gradual mixture enrichment as power increases . 
13. Cowl Fla p - AS REQUI RED. 
14. Alter nator - ON . 

Airplane With Optional Propel ler Unfeathering System: 

3-4 

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

2. Magneto Switches - ON . 
3. Fuel Selector - MAIN TANK (Feel For Detent) . 
4. Throttle - FO RW ARD approximately one and one-half inches. 
5. i4 ixture - FULL RICH t hen retard approxi1na tely tv1o i nches. 
6. Propel ler - FULL FORHARD . 
7. Propeller - RETARD to detent ~1hen pr opell er reaches 1000 RPH . 
8. Auxiliary Fuel Pump - ON. 
9. t·lixture - ADJUST for smooth operation. 

10. Power - INCREASE after cylinder head temperature reaches 200°F with 
gradual mi xture enri chment as power increases . 

11. Cowl Flap - AS REQUIRED. 
12. Alternator- ON . 
13. If Eng ine Wi ll Not Start - SECURE . 
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SECTION 2 
LIMITATIONS 

On Floor Between Fuel Selectors: 

Standard Fuel 
System 

S!T f UEl SELECTOR VALV! S TO l f fT 
MAIN TANK fOR l!fT ENGINE AND 
RIGHT MAIN TANK FOR RIGHT fNGI~H 

IN TAKEOff DESCENT LA1l01NG 
EMERGHICY AND fiRST 90 MIN Of 
H IGHT 

TAK{OH M~O l AND WITH AUXIliARY 
f UH PUMPS ON 

USf fUll RIC H MIXTURE AND 
AUXIliARY fUH PU MPS 0'l l OW 
WHEN SWIT CHING TANKS 

100 GRADE AVIATION ruu MINIMUM 

TO EXHNO lANOIIlG GEAR MANUAl l Y 
1 PLACf GfAR SWITCH Ill NfUTRAl 
2 PUll GEAR MOTOR CIRCUIT BREAKER 
3 PUl l OUT CRAN K TO ENGAGE 
4 TUR~l CLOCKWISE TO EXHNO 
5 PUSH BUTTON AND STOW CRANK 

Opti ona 1 Wing 
Locker Fue l 
System 

S!T fUH SELECTOR VALVES TO LEfT 
MAIN TANK fOR LHT ENGIN E •\NO 
RIGHT MA IN TANK f OR RIGHT ENGIIH 
IN TAKEOf f DESCENT. lANOifiG AOlO 
EMERGENCY 

TAKEOff AND lAND WIT H AUXILIARY . 
fUfl PUMPS 0~ 

USE FUll RICH MIXTURE AND 
AUXILIARY fUEl PUMPS ON lOW 
WHEN SWITC HING TANKS 

100 GRADE AVI ATION f UEl MINIMUM 

1 OPERATE ON MA IN TANKS UNTIL 
fUEl QUANTITY IS LESS THAN 180 
POUNDS PER TANK 

TRANSfER WING LO CKER fUH WHILE 
OPE RATING ON MAIN TANKS IN 
STRAIGHT AND UVH fi.IGHT 

TURN TRANSHA PUMPS Off WHEN 
LIGHTS l llUMlt.AH 

4 USE f UEl CROSSHEO SYSI!M TO 
BALAN CE MA IN fUEl QUANTITIES I f 
ONE WlllG lOCKER TANK DOES NOT 
TRANSfER OR If A SING LE WING 
LOCKER TAN K IS INSTAllED 

TO EXTEND lAN OIOlG GEAR MANUAL LY 
1 PLACE GEAR SWITCH IN NEUTRAl 
2 PUll GEAR MOTOR CIRCUIT BR EAKER 
3 PUll OUT CRANK TO ENGAGE 
4 TURN CLOCKWISE TO EXTEND 
5 PUSH BUTTON ANO STOW CRANK 

2-10 

Optional 40-Gallon 
Fue 1 Sys tern 

SET f UEl SHECTOR VALVES TO LEfT 
MAIN TANK f OR LHT ENGINE AND 
RI GHT MA IN TANK fOR RIGHT ENGINE 
IN TAKEOff DESCENT l ANDING 
EMERGENCY MlO f i RST 60 MIN Of 
HIGHT 

TAKEOff AND lAND WITH AUXIliARY 
fUEl PUMPS ON 

USE fUll RI CH MIXT URE AND 
AUXIliARY fUEl PU MPS ON LOW 
WHEN SWITCHIN G TANKS 

100 GRADE AVIATION fUEl MIN IMUM 

tO EXTEND lANOir~G GEAR MANUAllY 
1 PLAC E GEAR SWITCH IN NEUTRAL 
1 PULL GEAR MOTOR CIRCUIT BRfAKER 
3 PUl l OUT CRANK TO HIGAGE 
4 TU RN CLOCKWISE TO EXTEND 
5 PUSH BUTTON A~O STOW CRANK 

Optional Wing 
Locker Fuel and 

40-Gallon System 

SET fUEl SELECTOR VALVES TO LEFT 
MAIN TA NK fOR lEfT ENGI ~H M~O 
RIGHT \1A.IN TANK FOR RlGHT ENGHH 
IN TAKE Off DESCENT LANDING 
EMERGENCY AND fiRST 60 MIN Of 
H IGHT 

T AKfOFf AND LAND WITH AUX IliARY 
fUEl PUMPS ON 

USE fUll RICif MIX TURE AND 
AUXIliARY FUEl PUMPS ON tO W 
WHE N SWITCHING TANKS 

100 GRAOf AVIATION FUFI MIN IMUM 

I OPERATE ON MAIN TANKS U~Hil FUll 
OUANliTY IS l ESS THAN lBO POUNDS 
P[R TMH( 

1 6~:~ffi1fNRG ~~N~:.~~~~K::N~~E\/H I IJ 
STRAI GHT AND lEVEl H I GHT 

3 TURN TRANSfER PUMPS Off WHEN 
LIGHTS IllUMINATE 

4 USE f UE l CROSSf HD SYSHM TO 
BALANCE MA IN f UEl OUANTIT I [S I f 
ONE WING LOCKER TAN K DOES NO T 
TRANSfER OR If A SltiGLE WING 
L(JCKER TANK IS INSTALLED 

I SW ITC H TO AUXILIARY TANKS WHEN 
MAIN FUH IS AGAIN LESS THAN 
ISO POUNDS PER TANK 

TO EX TEN D LANDING GEAR MANUAllY 
1 PLACE GEAR SWIT CH IN NEUTRAL 
1 PUll GEAR MOTOR CIRCUIT BREAKER 
3 PUll OUT CRANK TO ENGAGE 
4 TURN CLOCKWISE TO EXTEND 
5 PUSH BUTTON AND STOW CRANK 

c~o~£L 335 

Optional 63-Gallon 
Fuel System 

SET fUEl SELECTOR VALVES TO LHT 
MAIN TANK fOR LHT ENGINE ANO 
RIGHT MA IN TA NK fOR RIGHT ENGitH 
IN TA KEOff DESCE NT. LANDING 
EMERGENCY. AND fiRST 90 MIN Of 
fLIGHT 

TAKEOff AND LAND WITH AUXILIARY 
f UEL PUMPS 011 

USE fUll RICH MIXTURE AND 
AUXIliARY fUEl PUMPS Oil LOW 
WHEN SWITCH ING TANKS 

100 GRADE AVI ATION f UEl MINIMUM 

TO EXHNO LA NDING GEAR MANUA llY 
I PLACE GEAR SWITCH IN IHUTRAL 
1 PUl l G!AR MOTOR CIRCUIT BREAKER 
3 PUll OUT CRANK TO ENGAGE 
4 TURN CLOCKWISE TO EX TEND 
5 PUSH BUTTOil AND STOW CRANK 

Optional Wing 
Locker Fuel and 

63-Gallon System 

SET fUEl SELECTO R VALVES TO lEf T 
MAIN TANK FOR LH T ENGIN E ANO 
RIGHT MA IN TANK f OR RIGHT ENG INE 
IN TAKEOff DESCENT. l ANDIN G 
EMERGE NC Y AND fiRST 90 MIN Of 
ftiGHT 

TAKEOFF AND LAND WI TH AUXILIARY 
fUEl PUMPS ON 

USE f Ull RICH MIX TURE AND 
AUXILIARY fUEl PUMPS ON LOW 
WHE N SWITCHING TANKS 

100 GRADE AVIATION f UEl MINIMUM 

1 OPE RAH ON MAIN TANKS UNTIL fUll 
OUMHITY IS lESS THAN lBO POUfiOS 
PER TANK 

2 TRAN SF ER WING LOCKER fUEl WH ILE 
OPERATING ON MAitl TANKS Ill 
STRAIGHT AND lEVEl HIGHT 

3 TURN TRMlSffR PU MPS Off WHEN 
LIGHTS IllUMINATE 

4 US E f UEl CROSSFHO SYSTEM TO 
BALANCE MAIN fUEl QUANTITIES I f 
ON E WING LOCKER TANK DOES NOT 
TRAN SfER OR If A SIN GLE WING 
l OCKER TANK IS INSTA llED 

I SWITCH TO AUXILIARY TANKS WHEN 
MAIN fUEl IS AGAIN LESS THAN 
ISO POUNDS PER TANK 

TO EXTEND LANDING GEA~ MANUAllY 
I PLACE G!AR SWIT CH IN NEUTRAL 
1 PUll GEAR MOTOR CIRCUIT BREAKER 
3 PUll OUT CRANK TO ENGAGE 
4 TURN CLOCKWISE TO ! XHNO 
5 PUSH BUTTON AND STOW CRANK 
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SECTION 7 
AIRPLANE & SYSTEM S DESCRIPTIONS 

FUEL SYSTEM 
The fuel system, see Figure 7-15, consists of two ma in tanks , two op

tional auxiliary tanks , two optional wing locker tanks, fuel selectors fo r 
selection of main , auxiliary or crossfeed fuel and other necessary compo
nents to complete the system. 

MAIN TANKS 

The main tanks are integrally sealed (wet) aluminum tanks mounted on 
each wing tip. Each tank contains an auxiliary fuel pump and transfer 
pump. The auxi li ary fuel pump, mounted i n the bottom of the tank, provides 
fuel pressure for priming during engine starting and supplies fuel to the 
engine in an emergency. The auxiliary pump operation is controlled by an 
auxiliary fuel pump switch on the instrument panel . The transfer pump , 
mounted on the aft s ide of the main tank rear bulkhead, transfers fuel from 
the nose section of the main tank to the center sump area, where it is 
picked up and routed to t he engine by the engine-driven or auxiliary fuel 
pump . The transfer pump permits steep descents with low main tank fuel 
quantity. The transfer pump operates continuously whenever the battery 
switch is positioned to ON. The main tank is vented to atmospheric pres
sure by a fl ush ven t located on the lower aft portion of the main tank. 
These tanks are serviced through a flush fil ler located on t he t op forward 
portion of each tank. 

AUXILIARY TANKS 

The optional auxil iary tanks are availabl e i n two sizes. These tanks 
are bladder- type cel ls located between the spars in the outboard wing . 
These tanks provide an engine fuel supply during cruise operations. No 
internal fuel pumps are re<J!ired. The auxilia ry tanks are vented to the 
main tanks. The auxiliary tanks are serviced through a flush filler lo
cated on the upper \~ing surface outboard of the nacelles . 

WING lOCKER TANKS 

An optional wing l ocker fuel tank i s available for i nstallation in the 
forward portion of each wing locker baggage area. These tanks are 
bladder-type cell s which supplement the ma i n tank fuel quantity. Thi s fue l 
cannot be fed directly to the engi nes ; instead it is transferred to the 
main tanks by wing locker fuel transfer pumps. The transfer pumps are man
ually controlled and should not be energized until adequate volume is 
available in the main tanks to hold the wing locker fuel. After the fuel 
is trans fer red, a pressure switch in each trans fer 1 i ne wi 11 sense a drop 
in pressure and illuminate the annunciator 1 ight, indicating fuel transfer 
is complete and the applicable \~ing locker transfer pump should be turned 
off. These pumps use fuel fo r l ubrication ; therefore, operation after fuel 
transfer will shorten the pump life . The wing locker fuel tanks are indi 
vidually vented through the lower surface of each wing. The fuel vent 
lines are de i ced by heaters which are controll ed by the stall and vent heat 
switch. These tanks are serviced t hrough a fl ush f il ler located on the top 
of t he engine nacelle . 
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FUEL SYSTEM SCHEMATIC 
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SECTION 7 
AIRPLANE & SYSTEMS DESCRIPTIONS 

FUEL SELECTORS 

T1~o fuel selectors, one for each engine, are provided on the floor 
between the pi lot and copilot seats. The selectors allow selection of mai n 
fuel , auxiliary fue l , cross feed and no fuel. 

The ~1AIN position of each selector allows fuel to flow from the main 
tank through the fuel sel ector to t he engine- driven fuel pump. The AUX IL
IARY position allows fuel to flow from the auxiliary tank through the fuel 
selector to the engine- driven pump. The crossfeed position allows fuel to 
flow from the opposite engine main tank to t he engine-driven fuel pump . 
The crossfeed position is used for balancing asymmetric fuel loads and sup
plying t he engi ne-driven fuel pump f rom the opposite main tank. When t he 
OFF position is selected, no fuel is allowed to flow t o the engine-driven 
fuel pump. 

The fuel selector handles form the pointers for the selectors . The ends 
of the handles are arrow-shaped and point to the position on the selector 
placard which corresponds to the valve position. 

AUXILIARY FUEL PUMP SWITCHES 

A 3-position auxiliary fuel pump switch, see Figure 7-1, is provided for 
each main fuel tank pump. In the LOW position, the auxiliary fuel pumps 
operate at low speed. The ON position runs the auxiliary fuel pumps at low 
speed, as long as the engine-driven pumps are functioning . Wi t h an engine
driven pump failure and the switch in the ON position, the auxiliary pump 
on that side will switch to high speed automatically, providing sufficient 
fuel for all partial-power engine operations. 

FUEL DRAIN VALVES 

Fuel quick- drain valves are provided for each fuel tank, fuel selector 
and crossfeed line. In addition, a quick-drain is provided in each wing 
locker fuel transfer l ine. The drains provide a location for removing 
moisture and sediment from the fuel system. The drains are located on t he 
lower surface of the fuselage, wing and main tanks and are actuated by 
depressing the lower portion of the val ve. A special screwdriver is pro
vided with the airplane which allows a 2-ounce sample to be drained and 
inspected without fuel spil l age. 

FUEL FLOW GAGE 

The fuel flow gage , see Figure 7-1, is a dual instrument which indicates 
the approximate fuel consumption of each engine in pounds per hour . The 
fuel flow gage used with the injection system senses the pressure at which 
fuel is delivered to the engine spray nozzles . Since fuel pressure at this 
point is approximate 1 y proportion a 1 to the fu e 1 consumption of the engine, 
the gage is marked as a flowmeter. 

The gage dial is marked with arc segments corresponding to proper fuel 
flow for various power settings and is used as a guide to quickly set the 
mixtures. 
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The gage has takeoff, climb and cruise markings for various percentages 
of power. The takeoff range (white arc) presents the desired fuel flow 
(full rich schedule for proper engine cooling) for full power (2700 RPM and 
34.5 inches Hg. manifold pressure) operation under all conditions up to 
16 , 000 feet altitude. The climb range (blue arc) presents the desired fuel 
flow for maximum po~1er above 16,000 feet, which corresponds to the manifold 
pressure schedule, with an enriched mixtu re for higher power settings to 
allow proper engine cooling during climb conditions. The cruise range pre
sents the desired fuel flow for recommended lean mixture at the specified 
percent power. 

FUEL QUANTITY GAGE 

The dual indicating fuel quantity gage, see Figure 7- 1, is ca l ibrated in 
pounds and will accurately indicate the weight of fuel contained in the 
tanks; however, fuel density varies with temperature, therefore a full tank 
will weigh more on a cold day than on a warm day. This will be reflect ed 
by the weight shown on the gage . A gallons scale is provided in blue on 
the indicator for convenience in allowing the pilot to determine the 
approximate volume of fuel on board. 

The dual indicating fuel quantity gage continuously indicates fuel re
maining in the tanks selected. When the fuel selectors are in the AUX po
sition, AUX TANK indicator lights, see Figure 7-1 , will illuminate and t he 
fuel quantity gage will indicate the fuel in t he auxiliary tanks (pounds in 
white and gallons in blue). When the fue l selectors are in the t·IAIN posi
tion, the fuel quantity gage will indicate the fuel in the main tanks. A 
3-position switch, spring-loaded to center, allows checking fuel quantity 
in the tanks not selected . The switch, adjacent to the auxiliary tank 
indicator lights, is labeled MAIN and AUX . By positioning the switch to 
the appropriate tank position, the fuel quantity in that tank will be indi 
cated on the fuel quantity gage. 

FUEL LOW LEVEL WARNING LIGHTS 

The optional fuel low level warning lights, see Figure 7-3, provide a 
warning when the left and/or right main tanks contain approximately 60 
pounds of fuel. The warning is provided by the L FUEL LOW and R FUEL Ull 
lights located on the annunciator panel. These lights are actuated by a 
float switch 1 oca ted in each mai n fue 1 tank. Each 1 i ght operates i ndepen
dently from the fuel quantity indicating system. 

ENGINE- DRIVEN FUEL PUMPS 

Each engine is equipped with a mechanically driven fue l pump which pro
vides fuel to t he metering unit. Each pump also contains a bypass which 
returns excess fuel and vapor to the main tanks at all times. Should these 
pumps fail, the main tank auxiliary pumps can provide sufficient fuel flow 
for all partial-power engine operations. These auxiliary pumps , however, 
operate at a fixed pressure, consequently the mixture must be leaned when 
operating at a low power setting to prevent floodi ng t he engine. Con
versely, if an engine-driven pump failure should occur duri ng high power 
operation, adequate fuel f l ow may not be available to insure rated power 
and adequa t e engine cooling. 
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SECTION 7 
AIRPLANE & SYSTEM S DESCRIPTIONS 

BRAKE SYSTEM 

The airplane is provided with an independent hydraulically actuated 
brake system for each main wheel. A hydraulic master cylinder is attached 
to each pilot's rudder pedal. Hydraulic lines and hoses are routed from 
each master cylinder to the wheel cylinder on each brake assembly. No man
ual adjus t11ent is necessary on these brakes. The brakes can be operated 
fron either pi lot's or cop i lot's pedals . The parking brake systen consists 
of a manually operated handle assenbly, see Figure 7-1, connected to the 
parking brake valves located in each main brake line. When pressure is 
applied to the brake system and the parking brake hand 1 e is pu 11 ed , the 
valve holds pressure on the brake assemblies until released. To release 
parking brakes, push the parking brake handle in. It is not necessary to 
depress the rudder pedal s when releasing the parking brake. 

ELECTRICAL SYSTEM 

Electrical energy, see Figure 7-16, is supplied by a 28-volt, negative
ground, direct current system powered by an alternator on each engine. The 
electrical sys t em has independent circuits for each side with each alter
nator having i t s own regulator and overvoltage protection relay. The volt
age r egulators are connected to provide proper load sharing. A 24-volt 
battery is located in the left wing just outboard of the engine nacelle. 
Ir.1medi a te detection of low system voltage is provided by a LOW VOLT light 
on the annunc iator panel, see Figure 7-3. The 1 ight will illuminate when 
the airplane bus voltage decreases below approximately 25 volts. 

r---------------- NOTE------------------, 

Insure all circui t breakers are engaged and service
able fuses are installed before all f1 ights. Never 
operate with any blown fuS•!S or disengaged circuit 
breakers without a thorough knowledge of the 
consequences. 

BATTERY AND ALTERNATOR SWITCHES 

Separate battery and alternator switches, see Figure 7-1, are provided 
as a , ~eans of checking for a malfunctioning alternator circuit and to per
mit such a ci r cuit to be turned off. If an alternator circuit fails or 
malfunctions, or when one engine is not running, the switch for that alter
nator should be turned off. Operation should be continued on t he function
ing alternator, using only necessary electrical equipment. If both alter
nator circui ts should malfunction, equipment can be operated at short in
tervals on the battery alone. In either case a landing should be 111ade as 
soon as practical to check and repair the circuits. 

EMERGENCY ALTERNATOR FIELD SWITCH 

An emergency alternator field switch, see Figure 7-17, is located on the 
forward side of the switch and circuit breaker panel. The switch is used 
when the alternators will not self-excite. Pla-cing the switch in the ON 
position provides excitation from the battery even though the battery is 
consid~red to have failed. 
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