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The C-47 is powered by two 14 cylinder Pratt and Whitn~ engines, designated 
R-183O-92. Each engine is equipped with a 11 foot 7 inch diameter Hamilton 
Standard Hydromatic propeller geared down to a 16.9 ratio. The engines are 
eQuipped with PD-12H4 Stromberg pressure injection carburetors. 

Starter 

A Jack & Heinz, JH-3R combination electric inertia direct cranking starter is 
mounted on each engine, and is controlled by switches mounted on the overhead 
electric panel. • 

1. The engine is P & \,1 ___ • 

2. Each engine is equipped with a Hamilton Standard R-183O-92 
Hydromatic, speed propeller of diameter 
and geared to a ratio of • 

67 

------

·------1 

3. The carburetor is a model PD-12H4 __ of the 
__ type. 

4. The starter is a Jack & Heinz, model JH-3R electric 
__ , cranking type. 

5. Each starter is controlled by two switches, one 

6. 

FOPS-789 

marked __ and the other marked • 

The starter switches are located on the _____ 
panel. 

constant; 11 feet 7 in. 
16:9 

Stromberg; 
pressure injection 

inertia 
continuous 

energize 
engage 

overhead electric 



DIRECTED STUDY PROGRAM 

C-47 

RIGHT fRONT VIEW OF ENGINE 

1. 

2. 

3. 

4. 

5. 

6. 

1. 
8. 

9. 

10. 

11. 

12. 

13. 

PAGE: 1& 

DATE: 15 AprU 67 

REF: 1080-.3 

Governor Driv. Dehy-
drator Plug 

Thrust Bearing Cover 
Plate 

Thrust Bearing Nut 

SAE No. 50 Propeller 
Shaft Spline 

Front S.ction Scawnge 
Oil R.tum 

Ignition Manifold 

Rock.r Oil Suction Tube 

Rock.r Shaft 

Pvtfvod Cover Tube 

Rock.r Shaft Cap 

Rock.r Box Cap 

Rock.r Drain Tube 

Cylinder Flange Nuts 



DIRECTED STUDY PROGRAM 

(~-47 

PAGE: lb 

DATE: 15 April 67 

REF: 1080-3 
l----~~-.---.--....... ~-~----- ·······~~-··----~------------I 

1. Fuel Pump Drive 
2. Rear Case Scavenge Oil Strainer 
3. Fuel Drain Valve 
4. Vacuum Pump Drive 
S. Strainer Chamber Drain Plug 
6. Oil Pressure Gage Connedion 
7. Oil Sump Drain Plug 
8. Rocker Oil Drain Plug 

BonOM VIEW OF ENGINE 
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Ignition system consists of a dual magneto, two distributors, a harness manifold, 
and twenty-eight spark plugs. For starting the engine an auxiliary source of 
electrical power for ignition is supplied by a vibrator (ttboost" coil). 'Itte out­
put of the "boost" coil flows through the system in the same manner as the JD88I'leto 
output during no~l operation, and fires the front plugs of the front row of 
cylinders. 

5UPffiCHARGER 

Supercharger is operable only in LOW blower position and the gear ratio is 7.15:1. 

CJl~BURETION'AND AIR INDUCTION 

During normal operation, ram air is supplied through an air duct on the top cowl 
panel. When heater air is required for the carburetor, a carburetor heat door 
can be operated to close off the ram air duct and open a passage through which 
heated air from the engine section flows to the carburetor. 

Metered ruel from the carburetor is discharged from a slinger ring directly into 
the blower chamber. Priming fuel is introduced into the air stream through dis­
charge nozzles just before the blower throat. 

FIREWALL SHUT OFF VALVES 

Firewall shut off valves installed at the firewall, these solenoid operated valves 
are electrically operated from the cockpit and serve to shut off ruel and nydraulic 
fluid to the engine section. For details of operation, refer to the "Fire Pr0-
tection" section of this manual. . 

NC~: On Company modified C-47's the lubricating oil firewall shutoff valve has 
been deleted and there is no provision for shutting off engine oil. 

1. Ignition is supplied by a magneto, two _____ , 
a harness manifold, and _ spark plugs. 

2. Each engine is supplied with a vibrator boost coil, 
which supplies a hot spark to the magneto and 
through the distributor and harness to the __ 
plugs of the rOl .. of the cylinders, for start-
ing the engine. 

3. The vibrator boost circuit is automatically closed 
when the __ switch is depressed. 

OT·1It 

dual 
distributors 
28 

right 
front; front 

• 
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4. 'The supercharger is operable only in the __ 
blower position, and the gear ratio is __ 0 

5. Ram air to the carburetor is taken from the air 
duct on the cowl. 

6. Heat is suppli~d to the carburetor by means of a 
heat door which shuts off the and admits 
heated air from the section. 

7. Primine of the engine is effected through dis-
charge nozzles at the • 
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starter engage 

I.IJtI 
7.15:1 

top 

ram air 

------------------------------------- -----------r----------------------
8. Shut off valves are located en the side of 

the each firewall to shut off the supply of __ 
and __ .. to the engine in case. of emergency. 

~. In the standard C-47 supplied by the customer, there 
is also a firewall shut off valve to shut off the 
supply of _ to the ~ngirie, which has been de­
leted on our company aircraft. 

FOPS·78t 
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STARTING ENGINES 

NOrmal StartiOB - (See "Normal Operating Procedures" Section of this Manual. 

Starting on ship's Batteries - this procedure is permissible only when an external 
power source is not available. Before starting, turn off all electrical equipaent 
not absolute~v required. 

1. Normally the engine should be started on __ power 
to conserve the • 

2. When external power is not available and starting 
must be accomplished on plane's batteries, ensure 
that all electrical equipment is turned ott except 
that which is absolutely .• 

FOPS- 719 

external 
plane's batteries 

required 
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The First Cfficer will start the right engine and the Captain will start the left 
enrrlne. It is rec~~ended tl~t the right engine be started first. 

1. fropellers clear, fire guard posted. 

2. Fuel booster pump switch - ON: (Check fuel pressure) 

3. Starter switch - E!:GAGE. 
lWTE: To clear the enp:ine and insure proper lubrication, pull the propellers 

through 15 b::'a.des with continuous starter operation. Fifteen blades are 
required for an~r start made after a 2-hour shutdown period. Eight blades will in- i 
&ure elimination or detection of hydraulic lock of engine starts made within 2 houre 
of mst shutdo\ffl. If inertia starters are installed and the engine has been shut 
down :2 hours or more, tile propeller will be turned through with the starter. The 
starter will bo used as a direct cranking starter, using the energize and ~esh 
S'I'dtches sirJultaneously. 

'"'. Ignition 3witch - BeTH. 

5. Pri.-ne - .\S n:::;;:~rIRED. 
3teady pri.1e for cold start and intennittent prime for warm start. \fuen engL"le 

starts to fire, hold. steady prime and a.djust throttle for 800-900 RPH, then, move 
~ure to Auto-Rich. 

C;.tTIOl. 
If t.he '::nIfine does not start, continuous use of the engine starter should be li­

mited to GO seconds. .i.llot>f 5 to 10 minute cooling periods between attempted starts. 

(, •. Tr~nsition fro;:! r-rim.e t,v carburetor will noted by a 100-200 RPH drop. Release 
pri.nter and re-adjust ftHI to 100c-12OC for warm-up. 

7. 0il pressure - ',;IT:m·; Ln.~ITS. 

CAtlTI\:r.: 
If eil pressure is not indicated within 30 seconds, stop the 'engine and detennine 
the reason. 

a. Throttle - ~JJr:TEU. 
Cperate the engine at 1000 to 12() HFi! until oil temperature and oil pressure 
are within li.";1i t s • -

C;"UTI~:F 

rrolonged idling below ZOO P.P:·: may damage the spark plug elbow insulation, as 
the ~rlinder head te!:l.peraturc Hill rise quickly and may exceed lirpits. 

9. Fuel booster pump sKitch - OFF'. 
Turn the booster pUlnp CFF after the enrine is running smoothly. 

FOPS. 7., 
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10. Fuel pressure - \f.ITHIN LDIITS. 

11. Vacuum pressure - CHECK. 

12. Deicer pressure - Check. 

PAWl: 6.· 
..... 

. ~ATB: l' -.u ", 
BU: 1-";, 

13. -Hydraulic systeI!l pressure - CHECK. _ 
a. Test the right engine-driven Pllllp with the landing gear lever in D1J'1'RAI. aDd. 

move the wing flap lever to DOWN. 
rOTE: As the wing flaps are lowered, the hydraulic system prellure pP' 1'",10.-

tion should decrease. . . 
b. ~ihen the wing flaps have reached full down;. the hydraulic S7st- pre..... . . i 

should imDedtately iricrease to within limits. . . 

14. Gear safety pillS - RliXOVED. 
Captain will signal for ground crew to remove the safety pins. 

15. Start the left eneine repeating steps 1 through 10. 

16. External power (if used) - !)ISCONNECTED. 
- Captain will signal for ground crew to disca'lJlect the external power source. 

17. Battery switch - ON. 

FO!'S- , .. 

e' 

, . 
.' .4 
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!!!l<l~S 

The Hamilton Standard propellers on our C-47s are three-bladed, hydromatic, full 
feathering, constant speed propellers. They have a diameter of II feet 7 inches 
and the blade settings are from 16 degrees (low pitch) to 88 degrees (high pitch), 
the constant speed range is from 16 - 45 degrees, blade angle. '!be propeller blade 
is known as the 6477A-o. This wide angle blade was developed by the manufacturer 
to assist in engine cooling for'the C-47 engine installation when towing gliders. 
While the blaae is more efficient for take-off performance than the needle blade 
propellers, it losses efficiency at altitude, and the airplane is not as fast. 

In the constant speed range the position o~ the propeller blades is controlled by 
an engine operated governor which is adjustable from the cockpit to give any 
desired engine RPM from approximately 1200 RPM to 2700 RPM. '!be feathering and 
unfeathering of the propeller is accomplished by means of an auxiliary electric 
driven feathering motor operating an oil pUmp and controlled from the cockpit. 

1- The propellers are Hamilto? Standard, - bladed, 
hyaromatic, full , speed·type. 

2. Propeller diameter is . three; feathering; 
constant 

3. The high low pitch settincs are ____ degrees and II feet 7 inches 
_____ degrees, the latter being the feathered posi-
tion. 

4. The constant sneed range is from to 0 16; 88 • 

5. The propeller blade is model 6477A-CJ, known as a 16; 45 
blade. 

6. The paddle blade propeller was developed during the paddle 
war for better engine when towing gliders, 
and is more efficient for performance although 
slower at . 

7. The constant speed range is controlled by a govemor cooling; takeoff; 
from approximately RPM to RPM. altitude 

8. Feathering and unfeathering are accomplished by an 1200 
__ pump located on the of the firewall. 2700 

electric 
art side 

FOPS· 7,. 
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The propeller blades are controlled by a hydraulically operated piston and cam 
assembly attached to the hub of the propeller with the cam geared to the base of 
the propeller blade. The piston carries rollers which fit into the same slots, 
and as the piston IDOl' es forward, the cam cylinder is rotated in a direction to 
increase the angle of the propeller blades. As the piston moves to the rear, the 
blades are rotated so as tQ decrease the blade angle. The dome in front of the 
propeller hub acts as the cylinder in which the piston acts. 

There are two cam cylinders, inner cam, and an outer cam. The two cam cylinders 
are assembled concentrically, the outer cylinder being attached to the propeller 
hub, and the inner cylinder being geared to the propeller blades. '!be double cam 
arrangement reduces the length of piston travel necessary to produce a given blade 
movement; and the outer cylinder, being rigidly attached to the hub, prevents the 
piston from rotating instead of the propeller blades. 

THE GOVERNOR 

The governor is a small centrifugal governor driven by the front cam gear of the _ 
engine. The flyweights control a pilot valve which is held downward by a com- ~ 
pression spring. The force of the spring and the centrifugal force of the fly-
weights balance each other when the engine is running at the proper speed. The 
speed of the engine may be changed by changing the compression force of the soring 
by means of the cockpit control. The governor contains an auxiliary oil pump 
which raises the pressure of the oil delivered by the governor to 200 psi. 

With the compression of the governor spring set at a given value by the cockpit 
control, the engi.ne must turn at a speed which will cause the flyweights to balance 
the spring force. If the throttle is opened and more power is applied, the engine 
speed tends to increase. The increase in speed causes the flyweights to over­
balance the spring force and lift the pilot valve. Governor oil under 200 psi 
pressure is then directed to the space behind the piston in the propeller, and the 

. angle of the blades is increased. '!be increase in blade angle increases load on 
the engine and reduces its speed. 

When the speed is reduced to the proper value, the pilot valve returns to its 
proper position, and the oil behind the propeller piston is trapped and the blade 
cannot move. 

If power is reduced by partially closing the throttle, the engine tends to slow 
down. The governor spring overcomes the force of the flyweights, and the pilot 
valve is pushed do~n. In this position the governor allows the oil in back of the 
piston to bleed back through the governor, and into the crank case of the engine. 
The centrifugal force of the propeller blades and the engine oil pressure in the ~ 
forward part of the dome, force the piston to the rear, reducing the propeller ~ 
blade angle. The reduction of the blade angle relieves the load on the engine and 
allows it to speed up until the force of the flyweights again just balance the 
compression of the governor spring. 

FOPS·789 
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When the propeller control in the cockpit is mar ed forward, the compression 01 the 
govemor spring is increased. The additional force pushes the pilot valve down, 
and the blade angle will decrease until the engine speed increases to a value 
sufficient to bring the pilot-valve back to neutral. 

When the propeller control is moved to the rear, the compression of the governor 
spring is reduced. 'ibis allows the flyweight to raise the pilot valve, and the 
blade angle will increase until the engine speed reduces sufficiently to bring 
the pilot valve back to neutral. 

FORCrs CONTROLLING PROPELLER BLADES 

In the constant speed range the propeller blades are forced into high pitch (low 
engine speed) by the 200 psi govemor oil pressure behind the piston in the dome. 
This pressure must overcame the centrifugal force on the propeller blades and the 
85 psi in engine oil pressure which is always present in the forward part of the 
dome. 

e The propeller blades are forced into the low pitch position (high engine speed) 
by virtue of the govemor oil pressure behind the piston being relieved, so that 
the centrifugal force on the propeller blades and the engine oil pressure in the 
forward part of the dome may force the blades into low pitch. 

PROPELLER FEATHmING MECHANISM 

The oil pressure necessary to force the cam rollers out along the steep part of 
the cam slot and to carry the propeller blades into the feathered position is 
furnished by an auxiliary electric-dri. ven feathering pump. The pressure required 
for this operation is between 400 and 450 psi depending on the tightness of the 
blades and the temperature of the oil. 

The feathering pump is operated from an electrical switch in the cockpit. The 
pump draws oil from the sump of the engine oil tank and delivers this oil to the 
bottom of the propeller governor. The feathering oil pressure operates a plunger 
valve which closes off the oil passage from the govemor and allows the feathering 
oil to flow to the propeller through the same passage used for govemoroil. '!be 
high pressure oil forces the cam rollers along the steep part of the cam slot until 
the end of the slot is reached. In this position the propeller blades are at an 
angle of 88 degrees and the propeller will not windmill. The propeller: must be 
closely watched during feathering to see that the switch releases at the moment 
that the propeller stops turning. Ordinarily, the propeller feathering button 
will kick out ,when the propeller is fully feathered, but sometimes this switch 
is stuck and is not deliberately pulled, the propeller will i:alnediately unfeather 
and continue to unfeather resulting in overspeeding the engine and possibly causing 
damage. 

FOPS· 711 
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In the event that the engine oil is lost due to a failure of an engine oil line, 
the propeller can always be feathered with the reserve oil which is below the 
outlet to the engine oil pump in the bottom of the oil tank. The quantity of 
reserve oil for feathering is enough to feather the propeller once. 

1. The governor assembly includes a gear-driven __ 
and regulating valve to supply ____ psi via the 
pilot valve to the propeller dome. 

2. A piston and cam mechanism and the pump operate to 
set the blade angle as determined by the ____ valve. 

3. Oil pressure for feathering is supplied by the 
auxiliary feathering pump at between and 
___ , and for unfeathering at _ to __ psi. 

boost pump 
200 

poVernor pilot 

4. Operating the feathering switch causes the feather- 400 
ing pump to supply this pressure to the bottom of 450 
the propeller governor, operating a ____ valve 500 
which closes the oil passage from the governor 550 
and supplies the high pressure oil to the propeller 
dome. 

5. The high pressure forces the cam along the plunger 
normal steep part of the slot to the full extent of the 

cam ___ • 

rollers 

fOPS· 789 
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Propeller feathering Oil System 
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FEATHERING PUMP 
MOTOR 

Typical Propeller Feathering Accessories Installation 
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FUEL SYSTEM 

GnJERAL 

The 0-47 is equipped with a four tank fuel system. The basic arrangement is con­
sidered to consist of two independent fuel systems, with a main or an alternate 
tank available to supply each engine. 

A. Fuel Tanks 

The two main tanks and the auxiliary tanks are ~ounted in t he center wing of 
the aircraft. Each fuel tank is vented to the atruosphere. 

B. Fuel Tank Selector Valves and Controls 

A fuel selector valve for each engine, operated by dial and handle controls is 
in the cockpit. under nomal conditions, the left engine draws fuel from the 
left tanks, but by using the selector valves, fuel may be suoplied fronl any 
tank to either engine. 

NOTE: No provision is provided for fuel dwr.pin~, except OD one special air­
craft located at BAK. 

c. Ene'ine Driven Fuel Pumos 

Are positive displacement vane type. A by-pass within the pump routes fuel 
from the electric fuel boosc.er pur.J.p througr the enfine drive pw.p to the 
carburetor in the event of engine pWl.p failure. 

D. Electrical Fuel Booster Pu;-.,ps 

Are single speed, centrifugal type, installed in the tank-to-engine line. The 
control switches are located on the overhead switch panel. Power is supplied 
to both pumps through two circ~it breakers, located on the main junction box. 
The booster pUlhpS are used as outlined under 'IOPErlATION" in this section • 

.J:.;. Fuel Pressure Gauges 

F. 

FOPS· 789 

One eual direct r~ading, pressure operated type fuel pressure gauge, located 
on the engine instrument panel, indicates the pressure of the fuel at the 
carburetor inlet. 

Fuel Priming 

A solenoid valve, mounted on the inlet side of each carburetor, is operated by 
e single momentary switch in the engine starting switch cluster. To obtain 
fuel flow through the priming system for starting, the respective fuel hooster 
pump must be on. 
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G. Fuel Quantity 

One liauidometer type, fuel quantity gauge is installed on the instrument 
panel. On the front of the indicator is a four-position selector switch which 
allows the selection of the dial for the tank desired. Each dial is calibrated 
from 0 gallon to the capacity of the particular tank. One liquidometer is 
installed in each of the four ta~ks. 

NO'!'E: The fuel quantity gauges in Company C-47 are calibrated in a three' 
r~int attitude, not in normal flight attitudes. 

H. Carburetors 

See "POWER PLANT" Section in this manual. 

I. Fuel Measuring Stick 

A "Dipstick", havi!'1g a calibration in gallons for each tank is carried in the 
cockpit. 

J. Fuel Tank Capaci ties 

Left main ••••••••••••••••• 202 U.S. gallons ••••••••••• Right main 
Left auxiliary •••••••••••• 200 U.S. gallons ••••••••••• Right auxiliary 

K. Fire ~ll Shut Off Valve 

FOP'>. 7&9 

Solenoid and manualy operated (depending on type of Fire Extinguishing 
System) shut orf valves are installed on the engine fire walls to shut 
orf fuel to the engine section. 
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OPERATIONS 

A. Minimum Fuel On Board - For any take-off, shall not be less than specified by 
Flight Dispatch Form. The minimum stick measureable fuel in each of the two 
main tanks will be not less than 50 gallons in each tank. 

B. Fuel Usage Procedure - (Normal) 

1. 

2. 

., 
..". 

Take-off and landing shall be made with each main tank supplying fuel to 
its respective engine. 

Start warm up and taxi on auxiliary'tanks. 

Switch to main tanks prior to run-up • 

20 gallons per side (minimum), then change to the main tanks and continue, 
or cruise on the auxiliary tanks until approaching your destination, then 
at some convenient time in or near the traffic pattern, change to the 
main tanks, continue and land. 

NOTE: Normally do not intentionally run a tank completely dry. If flight 
conditions necessitate completely draining tanks, the last 20 gallons 
(approximately) in each tank should be run out with the booster pump 
off, carefull~y monitoring the fuel pressure for indication that tank 
is running dry. Turn on booster pump before switching tanks. 

C. Fuel Loading Procedures 

1. The main tanks will be loaded to capacity prior to filling auxiliary tanks. 

D. Use Of Fuel Booster Pumps 

1. Booster Pump ON 

a. For starting engines 
b. For take-off 
c. In climb when required to maintain a minimum of 16 psi 
d. In cruise above 10,000 feet of altitude or at any time required to 

maintain fuel pressure at a minimum of 16 psi 

E. When selecting a new fuel source, turn on booster pump before selecting new 
tank. 

F. Anytime fuel pressure drops below 16 psi. 

G. For all landings. 

FOP<;· 189 
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CAUTION: Booster pumps should not be operated in any system where it is known or 
suspected that a leaking or broken fuel line exists. When booster pumps 
are used, the fuel system from the booster pump to the carburetor is 
under pressure, whereas operation on engine pumps only places the same 
fuel line areas under suction. 

fOPS·789 

A leak in the line with booster pumps "OFF" will be indicated by fluc­
tuating fuel pressure resulting from the introduction of air into the 
system. With booster pumps nON" there will be no cockpit indication of 
a minor leak; also, fuel will be pumped into the area of the leak, 
creating a fire hazard. 
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1. There are _____ fuel tanks, consisting of a ____ and 
on each side of the center section. -

2. Each main tank holds and eachauxiliar.y tank four; main; 
holds __ gallons. auxiliar.y 

3. Each fuel tank is vented to the • 202; 200 

4. There are fuel selector valves located at the atmosphere 
top of the center on each side. 

5. The left fuel selector belongs to the and the two 
right fuel selector belongs to the . control pedestal 

6. Each fuel selector can direct fuel from of left engine 
the tanks to its engine. right engine --

7. For example, the left engine may be operated on the any one 
auxilia~T tank and right engine operate from four 

the __ tank simultaneously. . 

8. There is __ for fuel dumping. right; left main 

4 , . There are two engine driven fuel pumps of the no provision 
Cisplacement type which supply fuel to their res-
pective engines at p~i on Company aircraft, 
__ psi on USAF aircraft. 

10. The fuel pump contains a to allow fuel from positive 
the boost pump through the carburetor, for 16 to 18 -in case of failure. 16 to 18 --

II. There are two electric fuel pUtlpS located by-pass; starting 
downstream from the fuel valve in each side. engine pump 

12. They are __ speed, __ type. boost; selector 

13. They are controlled by switches on the single 
swi tch panel. centrifugal 

14. 28 V dc is supplied to the pump through circuit overhead 
breakers on the junction box. 

15. There is one direct reading fuel pressure gauge on main 
.... the instrument panel, which indicates fuel --pressure at the . 

16. It is called direct reading because fuel under engine 
pressure is piped to the from the line. carburetor inlet --

-
FOPS·769 
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17. A switch located on the engine starter switch instrument 
panel actuates a _____ valve on the inlet side of carburetor 
the carburetor. 

18. The primer switch will not prime the engine unless momentary primer 
the is turned on. -

19. Fuel quantity is measured by a _____ located in boost pump 
each of the fuel tanks. 

20. A liquidometer consists of a at the end of a liquidometer 
moveable arm which in turn is geared to actuate a four 

across a semicircular . -- -
2l. The 28 V dc supplied through this contact armand float 

resistance strip is circuited to indicate fuel contact arm 
quantity in - on a __ position electric resistance strip 
gage. 

22. The gage may be selected to any· one of the four gallons 
tanks by a selector switch. four -

23. In the Company aircraft the quantity gages are rotary 
calibrated with the Ale in a ___ attitude, and 
not in a attitude. -

24. A dip stick is provided for measuring the fuel by three point 
insertion through the fuel tank ____ and is normal flight 
calibrat.ed to indicate fuel quantitj in either 
the or tanks. -- -

25. The minimum stick measureable fuel in each of the filler neck 
two main tanks must not ~e less than for main 
any take-off. auxiliary 

26. }linimum fuel for any take-off shall not be less 50 g~llons 
than -- specified in the - form. 

27. All takeoffs and landings shall be made with the flight 

-- tanks to their respective engines. dispatch 

28. It is reconmended to start, warm up and taxi on main 
the tanks. ---

29. You should switch to -- tanks prior to run up. auxiliary . 
':l0. From the start of take-off, the procedure is to main 

burn at least ______ gals from each main tank and 
then switch to _____ tanks until approaching 
destination, or until the - tanks have been 
burn off. 

01.789 
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31- Under normal conditions run a tank dry, but if 20 
conditions necessitate, the last gals should auxiliary 
be run out with booster pump . auxiliary 

32. Always turn -- on before switching tanks. do not; 20; OFF 

33. In fueling the A/C tanks must be filled prior booster pump 
to filling tanks. 

34. The fuel boost pumps are used for engines, for main 
__ , in , in above 10,000 ft., or at auxiliary 
any time when they are required to maintain fuel 
pressure at minimum of __ psi (Company A/C) or 
_ psi (USAF). 

35. wnen chaneing tanks, turn before selecting starting; takeoff; 
new tanks. climb; cruise; 16; 14 

36. Boost pump ON whenever the fuel pressure drops booster pumps ON 
below __ psi. 

37. The normal fuel pressure range is __ psi for 16 (Co. A/C) or 
Company A/C, and __ for the USAF. 14 (USAF) 

38. :fuen using boost pumps, the fuel lines from the 16 to 18 
tanks to the engine fuel pumps are under , 14 to 16 
whereas under normal operation with boost OFF the 
same fuel lines are under pressure. 

39. For this reascn, never use when a leaking fuel positive pressure; 
line is known or suspected to exist. negative pressure 

(suction) 

40. A leaking fuel line with boost OFF will be indicated boost pumps 
by _____ resulting from __ leaking into the line. 

,_ ... 
~------- ~.--.--...--

41- Hith boost ON there will be in the cockpit of pressure fluctua:'ion 
a minor leak, since fuel under pressure will be air 
leaking into -- of the aircraft. 

no indications 
other areas 

, 

OT.789 
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FUEL SYSTEM - TYPICAL 

FUel TANK 
SelECTOR 

VALVE 
RH 

FUEL BOOSTER 
PUMP 

lATE AIRCRAFT ONLY I 

FIREWAlL 
SHUTOFF 

VALVE 

ENGINE· DRIVEN 
FUel PUMP 

CAR8URETOR 

TO ENGINE 

TO IH 
SelECTOR VALVE 

fUEL QUANTITY 
INDICATOR 

TO IH 
SelECTOR VALVE 
TO lH 

RIGHT ENGINE 
fUEL TANK SELECTOR 

MAIN TANK' ... 

TO LH ~'!!J.~ 
AUXTANK II~~ 

---------~l~ 
fUEL IOOSTER 
PUMP SWnCH 
(LATE AIRCRAFT 

ONLYI 

~~~ 8 
-------__ -" fUEL 

~~~~~::~~t". LONG RANGE --...J WOIILI 
~ TANKS AY PUMP 

IPROVISIONS ONLY/ '" HANOU 
I EARLY 

AIRCRAFT 
ONLYI ---------- iIIIIII!II;i 

-- 1-
fiREWALL SHUTOff 

VALVE HANDLE 

CROSS· FEED CONTROL 
VALVE HANDLE 

IEARIY AIRCRAFT ONLY) 

PRIMER SWITCH 

l~!!t~ ________ ~I~lA~T:fi AIRCRAFT I 

--

Not.: 

Right side shown. 
left side typical 
except as noted. 

~ PUlL SUI'I'LY 

_"I$IUU 
~ CROSS-fEED 

_ VAPOII uruRN 

---- lLECTlUCAL ACTUATION 

----- MECHANICAL ACTUATION 

fUll "ESSURE 
WARNING LIGHT 

fUEL PRESSURE 
GAGE 

---- ,~ HAND PRIMER 

................ 

.. 
I fARLY AIRCRAFT I 

Hand primer pump localed in 
nacelle on 'orne aircraft only . 
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FUEL SYSTEM SOME SC-47 AIRCRAFT) 

CROSS FEED 

RH LONG RANGE 
FUEL TANKS 

TO RIGHT ENGINE <~~ISX.;:s:s:m~~ 
SELECTOIt VALVE 

OT.789 

\~====~ TO Al'P AND 
,~ CARGO SPACE HEATER 

TOQll 
DILUTION LINE 

LONG RANGE FUEL 
QUANTITY GAGE 

RIGHT ENGINE FUEL TAN 
SELECTOR VALVE HANDLE 

----~ 

FUEL BOOSTER PUMP SWITCH 

FUEL QUANTITY 
GAGE 

NOTE, 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

K\\\\\\~ FUEL SUPPLY 

PRESSURE 

VAPOR RETURN 

ELECTRICAL ACTUATION 

MECHANICAL ACTUATION 

FUEL PRESSURE GAGE 

OIL DILUTION AND 
ENGINE PRIMER SWITC~ 
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I FUEL SYSTEM MANAGEMENT 

lH AUX TAN< lH .... AiN TANK ~H AUX TANK 

LH ENGINE RH ENGINE LONG.RANGE FUEL 

BOOSTER PUMPS FUEL TANK FUEL TANK SHUTOFF HANDLE 

SELECTOR SELECTOR 
lH ~rl 

ON ON 

~. d!' 
ON-OFF 

e.. V II ,t + OFF 0" I 
NORMAL ENGINE STARTING OPERATION. 

On !]~ .. equ':e~ 

!r) fT" :'It:'''ln f'Jc: 

oreS'.lfe 

BOOSTEII PUMP ON TO ENGINE BEING STARTED. 

BOOSHR PUMPS 

lrl Ii ~ i 

(;"'.1 '" 

~ ~. 
0" OFf 

-------------_ .. 

LH ENGINE 
FUEL TANK 

SELECTOR 

". 'arP-

RH ENGINE 
FUEL TANK 

SELECTOR 

LONG.RANGE FUEL 
SHUTOFF HANDLE 

ON'--'OFf 

tI 
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OIL SYSTEM 

GE~ERAL 

Engine lubricating oil is supplied oy two independent oil systems, one for each 
engine. Each system contains a tank, a cooling radiator, engine ariven pressure 
and scavenging pumps, and pressure and temperat,ure indicators o 

A.. Oi] T,illks 

i..re lociLted aft of the respective engine firewalL Each tank has a capacity 
of 29 gallons with space provided for 10% exp&nsion and foam. A stand-pipe 
is inc0rporated providing a 2~ gallon reserve of oil \-.. hich is available only 
to the propeller feathering purnpo 

3. Oil Cooler and Controls 

Oil is cooled by ~ rad:atcr installed in the oil return :ine between the 
engine and the tank. Oil temperature is controlled by positioning of the 
oil cooler air exit shutters, which can oe operated by a manual control. 

C. Oil fuaergency Shut-Off Valves 

Have b~en deleted from Company aircraft. There is no provision for shutting 
off oil to the engine in the event of engine fire. 

D. Oil Pressure - Temper.qture - Quantity 

Oil Pressure - Is ~easured by two uirect reaoing, pressure operated gauges. 

Oil Temh~rature - Is measured by two D.C. powered units which extend into the 
nacelle oil tank outlet. A dual oil te~perature inaicator 
is mounted on t~e engine instrument panel. 

Uil Quantity - Is mca~3Ured by dip stick attached to oil filler cap W1der 
access oDors on the top of each nacelle. 

E. OiJ Dilutior. S~~tches 

OT-789 

Consist of a spring loaded single-pole, douule throw 
LlLUT:;:OI~ un, {lIGHT mOUT:ted on the electrical panel 
valve mount eo on the :'orward face 01 euch fire"''8.11. 
24 vol ..... lJC power thrOl.1bh a 10 il.nrere circuit LJreaker 
jWlC.:t.ion box. 

switch, placarded OIL 
to energize one solenoid 
The circuit receives 
located in the main 
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OFEHATION 

A. Oil Cooler Controls 

Arc normally left foI"W"ci.ro unless oil temperature falls below 600 C when the 
controls are movea art in order to maintain desired oil teI!lperature. 

B. ViI Dilution Pro~edure 

1. MaxjnUIn engine oil temperature when starting or during dilution 500
C 

(shut down engine if necessary). 

20 Engine: 1000-1200 RPM 

3. Hold dilution switch ON for a length of time as indicatec. in the follow­
ing chart : 

fmticipated O.A. T. 

4° to _12°C 
_120 to -29°C 
_290 to -46°C 

MITE: 

Oil Dilution Period 

2 minutes 
:3 ininutes 
7 mir;utes 

1. Engin~ must not be ru.'1 at oil temperatures above 50°C in order to 
avoid vaporizing thegasoline already mixed with the oil. If necessary 
stop er.gine ar,Q wait for oil to cool before continuing dilution. 
After oil has beccme cooler, restart and continue dilution. At no time 
shall oi1 pressure be less ~han 15 psiA 

2. nUll engines briefly at 150U HEM and operate propeller governor from 
low to high, 3 cycles while diluting. 

3. Push feathering button and pullout after a 400 RPM drop is noted. 

4. After diJution perioa has been completed, stop er,;_;ine in normal manner, 
holding dilution s~i.tct OK wltil enhine stop tw·ning. 

5. 1nter lenGth of time oil was dilutec in the log book. 

C. liestarting, With DiJuted Oil 

OT·H!9 

1. Start er.f',ine arid. operate at 1000 HPM (auto rich) until oil temperature 
reaches 40°C. 
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OPERATION (Contt) 

OT.789 

2. Increase engine HPM to 1500 ano check oil pressure (diluted oil will 
result in lower pressure). Hold 1500 RPM until oil temperature rises 
to bOoC and oil pressure is normal. 

3. Operate the propellers from full low pitch several times. 

4. Check oil quantity prior to take-off. 

CAUTlor~ : 

Do not at tempt take-off unti 1 all oil pressures are normal anti er.gine oil 
temperature is 40°C or higher. 

rWl'E: 

[;uring the fi rst hour of flight, initial oil consumption may be higher 
than normal until all traces of f"J.el aisappear. 
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10 Tank Capacity ••• 2~ gallons/er~ (usable by the engine plus 2.5 
gallons reserved for propeller feathering. 

2. Normal Minimum for take-off ••••• Dependent on fuel load but not 
less than 15 gallons per n6.celle tank. 

B. .Maximum Oil Consumption Limits 

Location of Aircraft 

1. Main Base 

2. At Jl.irline Stations 
Cor.ill. tion itA il 

J. At Airline Stations 
Lonm ti on lib II 

C. Oil Pressures & TeI:lperatures 

Maximum Limit 

1.5 GPH 

1.5 GPH 

1 0 8 GPH 

See lI;'clo."er Plant ll section of this manual. 

OT.789 

Remarks 

.b.ngine mast 
be chang ed. 

Aircraft tem­
porarily ground­
ed. Engine 
c.lisposi ti on 
pending instruc­
tions from MME. 

Aircraft ground­
ed for engine 
change or for 
ferry for engine 
change. 
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OIL SYSTEM 

1 • There are _____ lubricating oil systems, one for 

2. t.;ach system incluaes a tank, a cooling , engine t'tJO , each engine 
driven pressure and pumps, and pressure and 
temparature indicators. 

J. Tne oil tanks are located on the sioe of each radiator, scavenging -firewall. 

4. Each tank has a capacity of ____ gals, of 'ihich aft 
gals is useable oil and gals is fO,aming space. 

5~ Standpipe in the tank provides gals of oil avai- 29, 25, 4 
lao1e to tho engine, and gals available on~ to 
the -pump. 

6. This reserve available _____ to the feathering pump is 22~, 21, 
sufficient for _ complete feathering cycles. prop feathering 

7. Oil is cooled by a radiator in the Ene between o~, two 
the engine and the tank. . 

8. Oil temperature is regulated by positioning the oil return 
cooler which is operated by a control in 
the • 

9. In the USAF :l./e there is a _ oetween the tank _ air exit shutter, 
and the engine. manual, cockpit 

10. In the Company owned Ale this firewall shutoff valve firewall shutoff 
has been . valve ---

11 • Oil pressure is mea sured by two gages in the deleted 
COCkpit. There is a pressure line from the engine to 
the ~ockpi~ instrument. 

12. Oil temperature is measured by t~o 28 V dc powered direct reading 
in each oil tank outlet which actuate i~stru----ments in t,~ cockpit. 

13. l.Jil quantity is measured by attached to each oil thermometer bulbs 
unaer 3J1 access aoor in each • - -----

14. The oil c.:ooler controls are normally in the . I dipstick, filler cap, POS1-
tion un-Less oil temperature falls oe101·! bOoC, when the nacelle 
controls are moved ____ appropriately to lr.aintain de-
sired oil temperature. 

forward, aft 

OT.789 
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15. In normal operation, minimum oil for any taKeoff is 
_____ gals per tank. 
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16. The r~ allowable oil consumption is _____ g~ls per 15 
e~gine per hour. 

17. With oD consumption in excess of _ gals per 1.5 
hour per engine at a main base, a ma.ndatory _ is 
indicated. 

18. At airline stations in excess of _ gals per hour 
pc!" engine, the f../e is tempord.rily ____ , pending 
instrLctions from _0 

190 At. airline stations with oil consumption at 
gaJ s per hour per engine or more, the Ale is---
for engin€ change, or _____ for enbine change. 

OT.789 

1 • 5, engi ne change 

1 .5 grounded, m1B 

loe, grounded, ferry 
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OIL TO TANK 

... 

HONEYCOMB AIR TUBES 

AIR 

HONE'tCOMB AIR TUBES 

COOlS Oil I .. CORE 

HOT OIL R.OWS THROUGH ~ HOT OIL 

OIL COOlER CORE 
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OIL FROM ENGINE 

,.---YIIL COOlSl Coif 

Oil Flow through Cooler 
OT·781 
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The landing gear, wing flaps, windshield wipers, auto-pilot and wheel brakes are 
operated hydraulically. HydrauliC pressure is normally supplied to all unite by 
two engine-driven pumps, one mounted on each engine. A manually operated hand 
pump provides an emergency source of pressure in the event of total failure of 
the normal pressure supply. Approximately 6 gallons of hydraulic fluid, are re­
quired to fill the system. 

1. The units operated by the main hydraulic system are: 
gear, brakes, wing flaps, windshield wipers, and 

on Company Ale. 

2. There are two hydraulic pumps, ~ne on each ---
• 

3. gallons of hydraulic are required to fill the 
system. 

auto-pilot 

engine-dri ven, 
engine accessory sec­
tion 

6 

The hydraulic hand pump, located at the base of the hydraulic control panel, is 
provided to operate the hydraulic system units when there is insufficient pressure 
in the hydraulic system, or when the engine pumps fail in flight. 
The hand pump is accessible to both pilots and can also be operated to increase 
the pressure in the hydraulic pressure accumulator for ground operation of the 
hydraulic system when the engines are not running. 

1. There is a manually operated auxiliary hydraulic PumI 
located at the of the hydraulic panel and ac-
cessible to in flight. 

base, both pilots 

The reservoir is installed to the right of the hydraulic control panel and is 
equipped 't-Iith a filler neck for servicing the reservoir from the walkway area. 
A sight gage is instilled on the upper portion of the hydraulic control panel to 
indicate the fluid level in the reservoir at all configurations. 
The outlet to the engine-driven hydraulic pumps is located above the bottom level 
of the reservoir so that an emergency supply of fluid, available only to the hy­
draulic pump, always remains in the bottom of the reservoir and cannot be drawn 
out by the engine pumps. -
The outlet for the hydraulic hand pump is located at the bottom of the reservoir 
sump. 
The capacity of the hydraulic reservoir is 10 quarts of oil when filled to the 
top arrow of the sight gage. 
Seven quarts of oil are available for supplying the engine-driven pumps and remain­
ing 3 quarts in the reservoir sump are available only to the hydraulic hand pump. 
~ufficient space is provided at the top of the reservoir to allow for thermal ex­
pansion of the oil. 

, ',j 
.i\ '1 

I 

\ 
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I 
1 • The hvdraulic panel located aft the copilot and ! .. 

facing the captain contains at its top a filler neck 
for the , vlhich is located . , 

A Beside the filler neck is a reservoir quantity reservoir, ;:;. 

, placarded to proper levels with the Ale in back of the panel 
configurations. 

3. Capacity of the hydraulic reservoir is quarts. sight gage, various 

4. There is a st~ndpipe in the reservoir extending 10 
quarts above the bottom the reservoir. 

5. Thus, quarts are available to the engine pumps 3 
through the opening at the top of this standpipe. 

6. The quarts r8JJaining below the standpipe are 7 
available only to the for emergency operation. 

3, a \.IX hand pump 

Eydraulic Fluid ::;)r.ut-Off Valves - are located on the respective engine firewall. 
Both valves, normally open, may be closed to shut off fluid supply to the respec-
tive hydraulic pump by actuating the corresponding engine firewall selector switch 
located in the floor hatch between the two pilots. 

1. There is a hydraulic val ve on the aft side of 
eac il en,f'ine firewall. 

2. These e:nergency fire"wall shut-off valves are operated firewall shut-off 
by controls under the between the • 

floor· hatch, two pilot~ 
! 

Engine-Driven rump - delivers fluid under pressure to a common pressure feed line 
tr.rough an isolation check valve. The pump driven shaft is designed to shear, in 
t::-:e event that all hyd.raulic fluid available to the pumps is lost, as a safety ! 
feature to prevent fire froo an over-lleated pump. 

1 • E:ach eng hydraulic pump is driven by a , 
designed to shear in Case of loes of h~~raulic fluid -
to the pump, to prevent fire due to an pump • 

. 
shear shaft, overheated 



DIRECTED STUDY PROGRAM 
PAGE: :3 

(:-47 DATE: 15 April 67 

BEF: 1080-40 

System Pressure Regulator - automatically maintains normal pressure between 800 
and 1000 PSI on Co. A/C and 600-875 PSI oz:. USAF A/C. 

~ystem Accumulator - provides a reserve supply of fluid under pressure and dampens 
the high ilupact loads on lines and units. The initial air charge of the accumula-
tor is 300 r::u. (250 on L~AF A/C) 

srstem Kelief Valve - automatically prevents excessive system pressure if the 
pressure regulator fails. This valve starts to relieve at 11 00 :!:: 50 PSI on Co. 
A/C and 1000 :!:: 50 P3I on USAF A/C. 

l. 1{o-.vnstream from each pump is a system to 
regulate pressure in Company A/e to PSI, and 
in UJ.AF' A/ e to f'SI. 

2. There is a system in the main system to pressure regulator, 
provide a supply of fluid under pressure and 800-1000, 600-875 
to high i:npact loads on lines and units. 

3. The 5.ir pre charge in the accumulator is PSI accumulator , reserve, 
in Co. ' I~ 

AI v, and PSI in U3AF. dampen 

4. There is a system relief or safety valve which is 300, 250 
set in Co. A/C to relieve pressures in excess of 

1'31, and in USAF A/C at PSI. 
. 

1100:!:: 50, 1000 1: 50 

0'stel71 rressure :]uage - is a direct systen, indicating accumulator or emergency 
hand punp ~ressure dependinR on operating conditions. 

Landing Gear Pressure Guage - is a direct operating pressure instrument and indi-
cates the hydr~ulic pre~sure in the landing gear down line. 

1 • There are two hydraulic pressure gages in front of 
the copilot, of the type. 

2. ft', .. r.e f on.,rard fage is teed off from the landing gear Bourdon Tube 
down line, and indicates pressure, except whe 
the pear selector lever is in the down position, whe~ 
tl:e ea{'e indicates since the valve is open to 
the s:'lstern. 

3. The aft p:;'fe indicates at all times. gear down line, 
system pressure 

system pressure 

OT.789 
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;;iindshield ','iiper System - the wipers operate from hydraulic fluid pressure routed: 
from a cross fitting in the brake system pressu:r;-e line through a needle-type con­
trol valve to a hydraulically actuated motor assel:lbly. From the motor unit, two 
flexible driven shafts corulect to the windshield wiper unit on each forward wind­
shield to drive the wiper blades. The needle valve controls the operating speed 
of the wiper blades by regulating fluid flow to the motor. 1teturn fluid flows 
through a cross fitting in the brake system return line back to the reservoir. 

1. The winds!,ield wipers operate hydraulically from 
pressure, through a type control valve 

below the • 

2. A w/w motor is connected by linkage to 
---I 

wiper blades. 
system, needle, 
glare shield 

single, both 

Hand PtL71p-To-Accu.4lulator Shutoff Star Valve - provides a bjrpass around the check 
valve in the pressure manifold , .. hen it is necessary to increase tre pressure in 
the acctLllulator by operatir,g the hand pump. 

NOTi:: For all normal hand pump operation, this shut off valve is safetied with 
easy-break safety wire to the CLOSED position, so that direct actuation of any 
fUllctional 3;vstem ma.y be obtained iomediately without having to charge the accumu­
lator first. If system pressure is zero, then the star valve can be positioned 
to GtE:: and parking brake pressure can be pumped directly to the accumulator by 
use of the emergency hydraulic hand pump. 

1. r:oI':!Jally the 3tar valve is and • 

2. .;hen the star valve is closed, all pressure from 
the aux pwnp is direct to the hydraulic , 
bypassing tbe ; therefore hydraulic 
unit may be actuated directly from the aux band 
pump. 

3. ~':hen the star v.llve is open, pressure from the aux 
hand pump is directed to the • 

4. This configuration is used onl~T when it is desired 
to set the before starting the engines when 
the system pressure is zero. .' 

closed, 
safetied 

manifold, accumulator, 
any 

system accumulator 

parking brakes 
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:ilug Flaps - Lowerine- and rais1np, of the flaps are accomplished by the actuation 
of il :lap hundle on the 4-way wing flap control valve, which positions the valve 
ports for the required direction of fluid flow. Partial raising or lowering of 
the flaps is made by retuming the handle to neutral position after the flaps have 
reached the desired position as shown on the wing flap indicator along the bottom 
edpe of :"he main instrument panel. 

-----------------------------------------------------------~-------------------------
1. The \ling flap selector valve may be positioned to 

flaps , flaps or • 
---~~~====~~==~~==~--------~-------------

2. Ti;e flap position indicat.or is located :llong the up, down, neutral 
\)ottom edre of the • 

-----=-:~-=..:.:.::.:..:.-...::..=..~::......====--====::....:=====----___l---------
main, instrument, 
panel 

-- ------.----------------------------------------~----------------------
The -1Ii]':l"': flap relief vulve is set at 375 f31 to prevent lowerinp.; of more than 3/4 

f~.'lps at an in:Ucated airspeed greater than 97 knots. When during lowering 
0f tne flaps, stron!", wind resistance is encountered on tbe wing flaps, fluid back 
oreSSllre i!1 the DC".11~ line fcrces down the relief valve, blocking entire system 
flow""fld :dlting downward nuvement of the flaps. S.hould excessive wind resistance 
be er'.cuuntered after the .flaps have been lowered to an intermediate position and 
t!1C L':.i.!dle returned :'0 neutral position, excessive baCk pressure in the DO.IN line 
will C'luse the relief valve to relieve fluid back to the reservoir until nOI"l:la.l 
value. iiowever, when the wing flaps are entirely down, mechanical leverage will 
ere·lent t ,!C ·.dr:d 109.d from forcing the flaps up. 

1. Ir; t:1e iJir.g flap down line is a _".-- set at ~_-:-
1 s:., i .. i~ose purpose is to prevent lowering the flap t( 
3/1; or full an ;"'/3 greater than knots. 

2. ,Utbougl1 the relief valve will prevent lowerint~ the 
i at excessive speeds, once extended the flaps 
___ blow ur :lut omaticall;i' , .. ith subsecuent exces-
sive speed, due :'0 • 

relief valve, 375, 97 

will not, mechanical 
linkage 

An orifice ci1ec:< valve is installed in the Hing flap up line after the relief valve 
',-iit [1 d5.rection of free flow towards the ac:'ua.ting cylinder. The orifiee check 
valv2 restricts the return flow of .:'luid from the actuating cylinder when the flaps 
<".re l',c~2ed, introducing a time lag which prevents rapid raising of the wing flaps 
ard C01~se,-uent su..iden loss of lift in flight. 

\':hen tile airplane is on the ground the fla.p control handle should be left in the 
L1 !,osition 'It all times, so that excessive pressures will not be built up in the 
flap lines by thermal expansioo. 

OT.78' 
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There are no thermal reliet valve. in ,the tlap .,atem. 

, 

BU: 

CAUTION: The tlaps will be clamaged when the airplane ia tlown in exce •• ot ta­
, placarded tlap airspeed •• 

1 • In t he wing flaps up line there 11 an ... 1 ve 
to prevent sudden tlap retraction when the .elector 
valve is placed in the up poeitian. 

2. ',ihen the Ale is parked, the wings tlaps selector 
should be lett in the up position to relieve __ _ 
pressures in the hydraulic lines. 

3. There are no valves in the tlap system. 

.. - ~. ,,' 

oriface re,trictor 

thermal 

thermal reliet 

... ~ .:.7" ~" 
;,~!'"~;. t: . ~ .. .,.~.~. _,:,::,'" ~ .,;.~:;_*~, . 

; " 'i>;':' , 
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Hydraulic Control "anel-, 
front View ' 

1. Hydraulic Fluid Reservoir Filler Neck 

2. Hydraulic Fluid Reservoir Fluid Level 
Sight Gage 

3. Hydraulic Fluid Reservoir Filling 
Instructions 

4. Engine }>ump Selector Valve 

5. Autopilot Emergency Shutoff Valve 

6. Hand Pump-to-Pressure Accumulator 
Shutoff Valve 

7. ~ing Flap Control Valve 

8. Landing Gear Control Valve 

9. Hydraulic Hand Pump 
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1. 
2. 
J. 
4. 
5. 
6. 
7. 
'" o. 

9. 
10. 
11 • 

Hydraulic Con,rol Panel­
aear View 

Hydraulic Fluid ~servoir ~rain rlug 
Autopilot Pressure Regulator 
Hydraulic System f'ressure Relief Val ve 
Hydrau ic 3ystem fressure Regulator 
Che c k Valve 
mnd r u.'rrf-t o-:- re3!:1I1re II.ccumulator Shutoff Valve 
Pressure Hanifold 
Check Valve 
Che ck Valve 
I'fing Flap hel i.ef Valve Assembly 
Ret urn Hmlifold 
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HYDRAULIC SYSTEM COLOR CODE 

FLUID SUPPLY 
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1. Hydraulic System Pressure Gage 
2. 'ding Flap Indicator 
3. 'I'iing Flap lielief Valve Assembly 
4. Check Valve 
5. Hydraulic System Pressure Relief Valve 
6. H3~raulic Sys tem Pressure hegulator 
7. Hydraulic System Fressure Accumulator 
B. Hydraulic System Fluid Reservoir 
9. Engine-Dri ven Hydraulic Pump Selector 

COLOIt CODE 

RUID IORE55uttE 

flUID InUlIN 

~ WING FLAP'S UI' 
~ WING RAP'S DOWN 

~ flUID SUPPI. Y 

TO ENGINE OIIIVEN ruMP'S 

, Wing flap Hydraulic System 
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Hydraulic Cont~ol Panel '\ ~ ~ 
Hand Pump Sbutoff Val.... i' '"" 
l'l1.ng Flap Control Valve , r f 
Landing Gear Control Valvet; ~ 
ffJdra ulic Hand Pump a-
dtifice Check Valve -..J 

Wing Flaps 
Wing Tlap Actu~t~ . Cylinder' 
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NORMAL DOWN FLOW: 
The DOWN position of the operating valve handle directs the 
fluid pressure in the down pipe. Valve piston remains in normal 
position allowing down flow unless down pipe pressure exceeds 
approximately ~~ pounds per square inch. Wing flops move 
down. -

DATE: 15 April 67 

liEF: l080-4c 

BYPASS PIPE 

C;;;;::r 
NORMAL RETURN FLOW: 
The byposs pipe is on emergency measure for almost instanta­
neous retum of relief valve piston to its normal position. When 
by-poss pipe flows (as in the previous diagraml the pressure 
drop in the down pipe allows the spring to raise relief valve 
piston. Normal retum flow of fluid results. 

COLOR CODE: 

-PRESSURE 
_ PRESSURE flOW 

= RETURN 
= RETURN flOW 

i 

WIND q :::z-
.~ 
SYSTEM FLOW BLOCKED: 
The DOWN position of the operating valve handle directs fluid 
pressure into the down pipe. Wing flops move down. Bade pre .. 
sure in down pipe caused by strong wind resistance on wing flops 
forces down the relief valve piston blocking entire system flow. 
Downward movement of wing flops is halted. 

REUEF FLOW: 
The NEUTRAL position of the operating valve handle blocks flow 
in wing flap system. Strong wind resistance on wing flops causes 
fluid bock pressure to flow through relief port. Wind raises wing 
flops until bock pressure is relieved. Note: When wing flaps are 
entirely down, mechanical leverage prevents wind load from 
forcing them up. 

Wing Flap ~uraulic System - Normal Flow 



DIRECTED STUDY PROGRAM 

C-47 

,
.. WI .... hl.l.. ARtl-'_. 

v ...... 
... 1-«11 .. JuMIi 

7 . ..,. .......... 

Wing Flap 'ndicator 

I. M2in Instrument Panel 
2. 'Pilol 's Aileron Control Wheel 

j . Wing Flap indil:ator 
4. LubricatiQn Fitling 
~ . Rudd"r·Brake P"dal5 
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