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THE HELICOPTER. 

The model CH-3E and HH-3E helicopter~ are 
manufactured by Sikor~ky Aircraft, Division of 
United Aircraft Corporation, Stratford, Connecti­
cut. All model helicopte~ are designed for general 
purpose operations, and may be equipped for 
transport of cargo, pe~onnel and litter patien~, 
and air rescue and retrieval of aerial targets. HH-3E 
and some CH-3E helicopters are configured for 
search and rescue and combat aircrew recovery. 
Some helicopters are equipped with titanium 
armor plate which is installed for protection of the 
pilot, copilot, crewman, and vulnerable compo­
nents from small arms fire. Some helicopters are 
also equipped with three M60 machine guns. Gen­
eral configuration is a singlelllain rotor, twin tur­
bine powered h,elicopter with amphibious capabili­
ties. The fuselage is all metal, semimonocoq,ue type 
construction, and is composed of the cockpit, the 
upper fuselage, the aft fuselage, the pylon, and the 
lower fuselage. The upper fuselage section contains 
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the cargo compartment, the engine compartment, 
and the transmission compartment. The cargo com­
partment may be entered through the personnel 
door on the right side of the fuselage or through 
the ramp. Cargo compartment dimensions are 26 
feet 2-1/2 inches long, of which 6 feet is ramp area, 
6 feet 6 inches wide, and 6 feet high. The cargo 
compartment is capable of carrying 25 fully equip­
ped troops or 16 litter patients with two atten­
dants. The cargo compartment is also equipped 
with tiedown rings and skids for transport of cargo. 
Two gas turbine engines are mounted side by side 
in the engine compartment which is located above 
the forwaid portion of the cargo compartment. 
The engine shafts extend aft into the main gear 
box which is located in the transmission compart­
ment. The main rotor assembly, to which the five 
rotor blades are attached, is splined to the main 
gear box drive shaft. An auxiliary power unit, used 
for checkou,t of equipment, cargo loading, and en­
gine starting, is located aft of the main gear box. 
The aft fuselage extends from the cargo compart­
ment to the pylon. The lower fuselage contains the 
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electronics-radio compartment in the forward sec­
tion, the retractable nose gear, and two dual cell 
fuel tanks. Sponsons are mounted on each side of 
the lower fuselage. The retractable main landing 
gear is mounted in the sponsons. The pylon is at· 
tached to the rear of the aft fuselage. A horizontal 
stabilizer is mounted on the upper right-hand side 
of the pylon; The intermediate gear box is installed 
in the lower portion of the pylon with a shaft ex· 
tending upward to the tail rotor gearbox at the 
top of the pylon. The five-bladed tail rotor is 
splined to the tail rotor gear box. Familiarity with 
the configuration of the helicopter may be ob· 
tained by referring to the exterior and interior gen· 
eral arrangement illustrations at the beginning of 
this section, and the minimum turning radius and 
ground clearances diagram (figure 2·4) in Section II. 

FOREIGN OBJECT DEFLECTOR. 

The purpose of the deflector is to inhibit ice or 
debris from entering the engines. A slight loss of 
power will result from its use. 

DIMENSIONS. 

Length. 

Maximum, main rotor blades 
extended 

Minimum, main rotor blades 
removed 

Height. 

Maximum to top of tail rotor, 
blade vertical ' 

Static 

Kneeled 

Minimum, tail rotor blades 
removed 

Width. 

Minimum, main rotor blades 
removed 

Main rotor diameter 

Tail rQtor diameter 

'·2 

73 feet 0 inches 

60 feet 9 inches 

18 feet 1 inch 

20 feet 3 inches 

16 feet 1 inch 

17 feet 4 inches 

62 feet 0 inches 

10 feet 4 inches 

Minimum Main Rotor Ground Clearance. 

(Tip clearance· forward sector) 

Static 10' feet 1 inch 

Kneeled 7 feet 4 inches 

Tail Rotor Ground Clearance. 

Static 7 feet ,9 inches 

Kneeled 9 feet 11 inches 

Tail Pylon Ground Clearance. 

Static 6 feet 5 inches 

Kneeled 8 feet 0 inches 

Main landing gear tread. 13 feet 4 inches 

ENGINES. 

The CHo3E and HH·3E helicopters are powered by 
two General Electric T58·GE·5 (CT58.140·1) en· 
gines. The engines (figure 1·6) are the axial flow 
gas turbine turboshaft type which incorporate the 
free pOFer turbine principle. The T58·GE·5 en· 
gine develops 1500 shaft horsepower. The engines 
are located side-by·side above the cargo compart· 
ment, forward of the main gear box. Each engine 
contains the following major ,components: an axial· 
flow compressor, combustion chambers, a two· 
stage gas generator ,turbine, and a single:stage 
power turbine that Is independent of the gas gene· 
rator turbine. The gas "enetator consists of the' 
compressor, annular com'bustor, and two·stage gas 
generator turbine. The fr,ee tui~ine principle pro· 
vides'a constant free turbine speed output which 
results in a constant rotor rpm. Variations in power 
requirements,to maintain constant free "turbine 
speed, ate accomplished' by automatic increases or 
dlicreases in gas generator spee,;!' A hydromechani· 
cal fuel mlltering unit provides maximum engine 
performance without exceeding safe engine operat­
ing ihnits. In the nOi'maloperating range, power 
turbine 'speed is selected I:!y positioning the throttle. 
The integrated fuel control system delivers atomiz. 
ed fuel in controlled amounts to the combustion 
chamber. Flow of fuel and air through the'combus' 
tion c)i.amberis continuous and once the mixture' 
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34---\~------¥~ 
33--~--Ar-~~ 

29 

27 

1. STABILIZER 
2. TAIL ROTOR 
3. TAIL ROTOR GEAR BOX COOLING AIR INLET 
4. TRANSMISSION ACCESSORIES COOLING AI R OUTLET 
6. MAIN GEAR· BOX COOLING AIR OUTlET 
6. MAIN ROTOR 
7. MAIN GEAR BOX COOLING AIR INLET 
8. ENGINES 
9. ENGINE STARTER 

10. FOREIGN OBJECT DEFLECTOR 
11. PITOT TUBES 
12. WINDSHIELD WIPERS 
13 BATTERY VENTS 

*14. CONTROLLABLE SPOTLIGHT AND BATTERY ACCESS DOOR 
16. ELECTRONICS COMPARTMENT ACCESS DOOR 

*16 AIR REFUELING PROBE 
*17: TRUE AIR SPEED TEMPERATURE SENSOR 

18. DC EXTERNAL POWER RECEPTACLE 
19. AC EXTERNAL POWER RECEPTACLE 

420. PRESSURE REFUELING ADAPTER 
21. PERSONNEL DOOR SAFETY STRAP 
22. REscue HOIST 
23. PERSONNEL DOOR 
24. ENGINE ACCESS AND SERVICE PLATFORM 
25. INTERNAL AUXILIARY FUEL TANK FILLER CAP 

*26 EXTERNAL AUXILIARY FUEL TANK 
27. MAIN LANDING GEAR 

*28. SPQNSON PYLON 
*29. SPONSON POSITION LIGHT 

18 
17 

18 

*30. EXTERNAL AUXILIARY FUEL TANK FILLER CAP 
31. SPONSON 
32. TRANSMISSION ACCESS AND SERVICE PLATFORM 
33. ALTERNATE LANDING GEAR SYSTEM AIR BOTILE 
34. ACCESS PANEL 
35. OIL COOLER ACCESS DOOR 
36, RAMP 
37. INTERMEDIATE GEAR BOX COOLING AIR OUTLET 

NOTE 
ITEMS.MARKED *DENOTE CH-3E HELICOPTERS 
III. OR HH-3E HELICOPTERS 

Figure 1·2. General Arrangement Exterior Diagram (Tvpical) 
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1. 
2. 
3. 
4. 
6. 
6. 
7. 
8. 
9. 

,10. 
11. 
12. 
f3. 
f4. 
18. 
fB. 
17. 
18. 
19. 
20. 
21. 

PILOT'S COMPARTMENT 
PilOT'S COMPARTMENT RELIEF TUBE 
HOT CUP INSTALLATION 
CREWMAN'S SEAT 
CREWMAN'S SAFETY HARNESS 
fWO SIX MAN LIFERAFTS (PROVISIONS) 
EMERGENCY EXIT LIGHT 
FIRST AID KIT 
APU ACCUMULATOR (SINGLE ACCUMULATOR) 
AUXILIARY POWER UNIT 
APU HAND PUMP, GAGE ANO PUMP 
fWENTY·MAN LIFERAFT (PROVISIONS) 
CANTEEN PROVISIONS 
HEATER COMPARTMENT 
AFT RAMP 
FIRE EXTINGUISHER 
CARGO' COMPARTMENT RELIEF TUBE 
FORWARD RAMP 
LITTERS 
TROOP SEATS 
CARGO RIi§S;.UE WINCH (CH·3E HELICOPTERS 
PRIOR TOII'IJI) 

22. BAtT!:RY 

Figure 1-3. GlHleral Arrangement Interior Diagram (Typical) 
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32 

31 

30 

29 

28 

24 

1. AC NON-ESSENTIAL CIRCUIT BREAKER PANEL 
2. ENGINE CONTROL QUADRANT 
3. OVERHEAD SWITCH PANEL 
4. OVERHEAD DC CIRCUIT BREAKER PANEL 
5, PI LOT'S COMPARTMENT DOME LIGHT 
6. AC ESSENTIAL CIRCUIT BREAKER PANEL 
7, ROTOR BRAKE LEVER 
8. PILOT'S SPOTLIGHT 
9. MAGNETIC COMPASS 

10. PILOT'S CYCLIC STICK 
11. PARKING BRAKE HANDLE 
12. NOSEWHEEL LOCK HANDLE 
13. PI LOT'S COLLECTIVE PITCH LEVER 
14. PILOT'S TAIL ROTOR PEDAL ADJUSTMENT. KNOB 
15. PILOT'S WINDOW EMERGENCY RELEASE HANDLE 
16. PI LOT'S TOE BRAKES 
17. PILOT'S TAIL ROTOR PEDALS 
18. PILOT'S SEAT 
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11 

12 

13 

15 

19 

19. PILOT'S RADIO CONSOLE 
20. PILOT'S SHOULDER HARNESS LOCK LEVER 
21, COPILOT'S SEAT HEIGHT ADJUSTMENT LEVER 
22. COPILOT'S·SEAT FORWARD AND AFT ADJUSTMENT LEVER 
23, COPILOT'S RADIO CONSOLE 
24. COPILOT'S SEAT 
25. ALTERNATE LANDING GEAR HANDLE 
26. COPILOT'S COLLECTIVE PITCH LEVER 
27. COPILOT'S TAIL ROTOfl PEDALS 
28. COPI LOT'S WINDOW EMERGENCY RELEASE HANDLE 
29. COPILOT'S TAIL. ROTOR PEDAL ADJUSTMENT KNOB 
30. COPILOT'S TOE BRAKES 
31. COPILOT'S CYCLIC STICK 
32. COCKPIT CONSOLE 
33. INSTRUMENT PANEL 
34. COPI LOT'S SCROLL CHECKLIST 
36. COPI LOT SPOT LIGHT 
36. FREE AIR TEMPERATURE GAGE 

Figure 1·4. Pilot's Compartment CH·3E (Typical) 
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34 

1. AC NON·ESSENTIAL CIRCUIT BREAKEA PANEL 
2. ENGINE CONTROL QUADRANT ' 
3. OVf=RHEAO SWITCH PANi=l 
4. OVERHEAD DC CIAOUIT BREAKEFJ PAN,EL 
5. PI LOT'S COMPAATM,ENT DOME LIGHT 
6. AC ESSENTIAL CIRCUIT BREAKER PANEL 
7. ROTOR BRAKE LEVER 
8. PI LOT'S SPOTLIGHT 
9. MAGNETIC COMPASS 

10. PI I-OT'!) CYCLIC STICK 
11. PARKING BRAKE HANPl...E 
12. NOSEWHEEL LOCK HANDLE 
13. PILOT'S COLLECTIVE PITCH LEVER 
14. PILOT'S TAIl. ROTOR PFDAI. AOJU§TMFNT K~Pij 
IS. PILOT'S WINDOW EMERGENCY REL.AS. HANDLE 
16. PILOT'S TOE BRAKES 
17. PILOT'S TAIL ROTOR PEDALS 
18. PILOT'S SEAT 
19. PILOT'S RADIO CONSOLE 

12 

3 

14 

15 

~ __ ~J-.:::-_-16 

oIb.";:::"~-++-----17 

~9. PII.DT'S SHOUI-OER HII<RNESS i.0CK I.FV.EA 
21. AUXILlAAY FUEL T8NK MANlJAL RELEASE HANDLE 
22. COPilOT'S Sf'''T HEIGHT ADJ.USTMf'NT I.EVER 
23. COPILOT'S FORWARD AND AFT ADJUSTMENT LEV_ER 
24. COPILOT'S RADIO CONSOLE 
20. COPII.OT''lSEAT 
2~. Ai.TI'RNAT. LA~DIN~ GE/>,R HA~p~~ 
27. CqPllOn Gq~i.~CTIVE PITCH LEV~R 
28. COPILOT'S TAIL flOTOR P~DALS 
2a. GPPI~OT'S WI~OQW EM.RGFN.gy REI-E ... ". HANDLE 
30. COPILOT'S TAIL ROTOR PEDAL ADJUSTMENT KNOB 
31. COPILOT'S TOe BRAKES 
'2. COP!1-0n GYGPC STlC.K 
SS. COCKPIT CONSOlo 
'4. INSTRVM.NT PI\NE.L 
,5. COPI~OT'S SCROL). CH.CKliST 
'S. COPILOT SPOT I-I~HT 
,7. PR~.SSURf' REFIJf'I-ING CONTROL PAN.l 
,8. FREE AIR TEMPERATUR. GAGE 

19 

Figure t·/J. Pilo(s Comp~rtm.nt· HH·3f (Typical) 
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12 

POWER 
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SECTION 

Figure /·6. Engine Cut·Away View (Typical) 
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\ 

EXHAUST CASING 

\~----

1. STARTER DOG 
2. INLET GUIDE VANES 
3. VARIABLE STATOR VANEB 
4. FUEL NOZZLES 
6. COMBUSTION LINER 
6. 1ST AND 2ND STAGE GAS GENERATOR TURBINE 
7. POWER TURBINE 
B. 4TH AND 6TH POWER TURBINE BEARINGS 
9. POWER TURBINE RADIAL DRIVE SHAFT 

10. Nf FLEX DRIVE SHAFT 
11. NfTACH GENERATOR 
12. MANUAL THROTTLE 
13. N.Q.TOPP.ING ADJUSTMENT I.. NORMAL T~ROTTLE 
16. fUEL CONTROL DENSITY ADJUSTMENT 
10. FUEL CONTROL FUELINLET FILTER 
17. FRONT FRAME RADIAL DRIVE SHAFT 
lB. CINTRIOUa"L FUEL FILTER ,g. AXIAL DRIVIIHAFT 
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12 
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8 
1. STARTER JAW 
2. STARTOR SHAFT 
.3. AXIAL DRIVE SHAFT 
4. COMPRESSOR 
6, ht AND 2nd STAGE GAS TURBINES 
6. POWER TURBINE 
7." HIGH SPEED SHAFT 
8. FLEX DRIVE SHAFT 
9. Nt TACH GENERATOR 
10 .. FU~L CONTROL 
11, Nf GOVERNOR 

'12. FUEL PUMP 
13. CENTRIFUGAL O¥NAMIC FUEL 

FILTER 
14. RADIAL SHAFT (ACCESSORY DRIVE) 
16. LUBE PUMP DFlIVE 
16. LUBE PUMP 
17. Ng TACH GENERATOR 

Figure 1· 7. :'S""pllfled ~n.lllne,$ch'sm8~lq:·. 
, , l"," i ,,' , ' 

is ignited, combustion is self,sUstain~d\;Cha#ges. 
in air pressure, air temperature, humi<lity, heli· 
copter velocity, and rotor operation all affect en-.:· . 
gine performance. The engine fuel controlsystem 
automatically maintains. selected power tlJrbine '. : 
speed by changing fuel flow to increase ·or. decre~e 
gas generator speed as required, thus regulating 
output power to match the load under changing 
conditions. 

COMPRESSOR. 

The ten stage compressor consists of tbe compres­
sor rotor and stator. The compressor rc:ttOr is sup­
ported by the front frame section and compressor 
rear frame section. The stator is bolted between 
the front frame section and compressor rear frame, 
The primary purpose of the compressor is to com­
press air for combustion. Ambient air enters 
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throligh:thei:l!rOnt frame and ~ directed to the com­
preiiSoi'inlet, passes through ten stages of compres­
sion, .@<1 is directed to the c0mbustion chambers. ,--, i 

Thei1:1let guide vanes (figure 1-6) and the first 
'threesiages of the stator vanes (figure 1-6) are vari­
. a)le artd change their angular position as a func-

. ;tIori:<;if.compressorlnlet t~mperature and gas gene' 
.. iratorsjJeea to prevent stall of the compressor. 

", " {I 

COMBUSTION CHAMS\ER. 

In the combustion chamber, fuel is added t(!)the 
compressed air and igpited, causing a rapid ex­
pansion of gases toward the gas generator turbine 

. section. As the air enters. the combustion section, a 
portion goes into the combustion chamber where it 
is mixed with the fuel and ignited. The remaining 
air forms a blanket between the outer combustiOn 
casing and the combustion liner (figure 1-6) for 
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cooling purposes. Once combustion is started by 
the two igniter plugs, it is self-sustaining. After the 
air has been expanded and increased in velocity by 
combustion, it is passed through the first-stage tur­
bine wheel of the gas generator turbine (figure 
1-6). 

GAS GENERATOR TURBINE. 

The two-stage gas generator turbine (figure 1-6) is 
the rotating component which is coupled directly 
to the compressor. It extracts the required power 
from the exhaust gases to drive the compressor. 
The turbine nozzles that comprise the stator blad· 
es direct the exhaust gases to the turbine wheels. 

POWER TURBINE. 

The power turbine (figure 1-6) is bolted to the rear 
flange of the second stage turbine' casing. The en­
gine utilizes the free turbine principle in which en­
gine output power is provided by the power tur. 
bine rotor, which is mechanically independent of 
the gas generator rotor. This rotor derives its 
power from the gases which are directed to it by 
the gas generator turbine nozzles. Within the nor­
mal operating range, power turbine speed may be 
maintained or regulated independent of output 
power. This principle also provides more rapid ac­
celeration because of the aVailability· of high 
engine torque at low output s~eeds. 

, '~-'''' 

GAS GENERATOR SPEED (~g).' 

Gas generator speed (Ng) is priinarUy deperid~nt 
upon fuel flow and is monitored.by tbeellgj,ne .fUel.': ' 
control unit. The principal purpose o~.riiimltoril1.l!"· 
gas generator speed is to control acceletatiori'ind ' .' 
deceleration characteristics, prevent oversp~ed, 'arid 
establish a minimum idle setting. Gas generator " 
speed controls mass airflow pumped ti'lrougJl the 
engine and, consequently, the power aiailable to 
the power turbine. 

FREE POWER TURBINE SPEED (Nf). 

The free power turbine speed (Nf) is dependent 
upon engine Gontrol input shilftposjtion and rotor 
load. The principal purpose of monitoring power 
turbine speed is to regulate fuel flow to maintain 
an essentially constant power turbine speed for a 
given engine control input shaft position To pre­
vent destructive power turbine overspeed in the 

event of a loss of power turbine load, a governor 
within the fuel control senses power turbine speed 
and shuts off fuel flow to the engine at a power 
turbine speed of approximately 120% (Nf). Fuel 
flow will resume when the power turbine speed 
drops below the fuel shutoff speed. The engine 
mayor may not relight. 

ENGINE FUEL SYSTEM. 

The engine fuel systems (figure 1-9), one for each 
engine, consist of an engine-driven pump, a dy­
namic filter, a fuel c,ontrol unit, a static filter, an 
oil cooler, a flow divider, and a fuel manifold and 
associated piping. The fuel control unit is supplied 
fuel from the engine-driven fuel pump. Metered 
fuel from the engine fuel control unit is piped 
through an oil-fuel heat exchanger and then en­
ters the flow divider connected directly to the fuel 
manifold on the engine. For normal flight, rotor 
speed is selected by positioning the throttles and 
the engine fuel controls will meter fuel to maintain 
the selected rotor speed. 4 
Engina-Driven ~uel Pump. 

A dua.l element'engine-driven fuel pump, mounted 
on each engine, consisting of a positive displace- .. 
ment type gear pump and a centrifugal boost pump, ,. 
is built into a single housing; Power for each pump 
'is furnished from the engine accessory drive sec-
tion by means of a splined shaft. This shaft drives j 
the fuel pump and simultaneously acts asa link to • 
transmit gas generator speed information to the 

, , engine fuel control unit. 

Engine Fuel Control Unit. 

The engine fuel control units, one located on each 
: .. engine, are hydromechanical units that regulate en­
gine fuel flow to maintain a constant selected free 
power turbine speed; and thus, maintain a constant 
helicopter rotor speed. Fuel from the engine fuel 
pump enters the fuel control unit through the inlet 
and.passes through the fuel filter. The fuel control 
has a fuel metering section and a computing sec­
tion. The metering section selects the rate of flow 
to the combustion chambers, based on information ,~ 
received from the computing sections. The meter-
ing section has a metering valve and a pressure reg­
ulating valve. The pressure regulating valve main-
tains a constant pressure across the main metering 
valve by bypassing excess fuel back to the engine 
fuel pump inlet. The metering valve is positioned 
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ENGINE CONTROL 

ENGINE 
OVERSPEED 
SHUTOFF 
VALVE 

fflIF
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. .. OIL·FUEL 
HEAT 
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Figure 1·9. Engine Fuel System 

in response to various internal operating signals, 
and meters fuel to the engine as a function of these 
integrated signals. The engine fuel control unit 
performs the following functions: prevents com· 
pressor stall, turbine overtemperature, rich or lean 
blowouts, governs gas generator idle and maximum 
speeds, and schedules inlet guide and stator vane 
positions to provide optimum compressor perfor­
mance. 

THROTTLES. 

Two engine throttle levers marked, NUMBER 1 
ENGINE and NUMBER 2 ENGINE, are located on 
the overhead engine control quadrant (figure 1-10). 

~ Marked positions on the overhead quadrant are 
, SHUT-OFF, GRD IDLE, MIN GOV, and 100% 

SPEED. The throttles are connected directly to the 
fuel stopcock and indirectly to the fuel metering 
valve in the fuel control unit. When the throttles 
are in the SHUT-OFF position, fuel flow to the 
fuel nozzles is stopped by means of a stopcock 

that prevents fuel from entering the combustion 
chambers. The stopcock is open whenever the 
throttle is 6 degrees or more from the SHUT-OFF 
position and is closed when the throttle is 3 de­
grees or less fro~ SHUT-OFF position~e 
GRD IDLE position schedules fuel flow to produce 
a gas generator speed of approximately 56% Ng. 
Gas generator idle speed will vary with inlet air 
temperature. A detent at GRD IDLE prevents in­
advertent retarding of the throttles below the idle 
speed of the engines. The throttles may be retard­
ed from the detent by exerting a downward and 
rearward pressure on the throttle. The MIN GOV 
position of the throttle, 89% Nf or above, is the 
point where the governing range of the power tur­
bine is entered. When the throttle is at the full for­
ward position, the engine is producing maximum 
power turbine speed. Engine speed trim switches 
are installed on the collective pitch stick grip to 
provide accurate speed changes and engine syn­
chronization, when desired. This is accomplished by 
moving the switches forward or aft. After rotor 
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engagement, and with the throttles in the govern­
ing range (at or forward of the MIN GOV position), 
any force attempting to slow the rotor or trans­
mission system, such as increases in collective 
pitch, will be sensed by the fuel control unit which 
will attempt to maintain constant rpm by increas­
ing power. The throttles must be placed in the 
GRD IDLE or SHUT-OFF position before applying' 
the rotor brake, for normal shutdown. 

ENGINE SPEED TRIM SWITCHES (BEEPER 
TRIM SWITCHES). 

The engine speed trim switches (beeper trim 
switches), located on each collective pitch lever 
grip (figure 1-11), are used to make adjustments 
to power turbine speed and for engine synchro­
nization. The switches are marked ENG TRIM, 1 
and 2, + (plus) and - (minus). The switches pro­
vide electrical power to actuators in the overhead 
control quadrant which are connected to the throt­
tles. The throttles are PQsitioned by the actuators 
for adjustment to the desired power turbine speed. 
Moving the ENG TRIM switches forward will cause 
increases in PQwer turbine speed and moving the 
switches aft will cause decreases in power turbine 
speed. When the desired power turbine speed is at­
tained, the switches are released and will return to 
the spring-IQaded center position. Beeper trim sys­
tem range is approKimately iiI % to 108$ Nf. The 
ENG TRIM switches receiv<l, electrical power from " 
the dc essential bus ,through circuit breakers, under 
the general heading 'ENGINE and marked SPEED 
TRIM, l-ENG-2, located on the center overhead dc 
circuit breaker panel. 

NOTE 

Pilot's beeper trim switches override the 
copilot's switches. 

EMERGENCY FUEL CONTROL LEVERS. 

Two emergency fuel control levers, one for each 
engine, marked EMER FUEL CONTROL, are lo­
cated on each side of the engine control quadrant 
(figure 1-10). The emergency fuel control levers 
operate independently and are used in case of fuel 
control unit failure. Each emergency fuel control 
lever has positive open and close stops and is con­
nected directly bya flexible cable and linkage to 
the main metering valve in each engine fuel control 
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unit. The primary function of the emergency fuel 
control lever is to manually override the automatic 
features of the fuel control. This may become nec­
essary under some starting situations and during 
any fuel control malfunction that causes erratic en­
gine operation. The emergency fuel control lever 
must be used with extreme caution as it has a posi­
tive influence on fuel flow and misuse can cause 
engine overspeed or overtemperature. The lever is 
mechanically connected to a cam within the fuel 
control which contacts the fuel metering valve. 
The initial position of the fuel metering valve is 
dependent upon the automatic features of the con­
trol as established by the setting of the throttle. 
The cam, when actuated by advancing the emer­
gency fuel control lever, contacts the fuel metering 
valve. Once contact is established, further advance­
ment of the emergency fuel control will manually 
control fuel flow, which in tum, regulates engine 
power output. At high power settings, considerable 
dead band travel will normally be encountered be­
fore the emergency fuel control contacts the me­
tering valve lever. This will be felt as a slight restric­
tion in control movement. 'When this is felt, the 
control will be very sensitive, and care should be 
taken not to exceed T5 and Ng red lines. The emer­
gency fuel control is unable to reduce the position 
of the metering valve below that called for by the 
throttles. Control below this point will depend up­
on the type of malfunction encountered. In all 
instances of emergency fuel control operation, it 
must be remembered that the throttles must not be 
retarded beyond the GRD IDLE position. The fuel 
stopcock is located downstream of the metering 
valve and is actuated by the throttles. Placing the 
throttles in the SHUT-OFF position will stop en­
gine fuel flow, regardless of emergency fuel control 
lever position. 

Rapid movement of emergency fuel con­
trollevers may induce compressor stall. 

STARTING SYStEM. 

Each engine stlwtd~g system (figure 1-12) is equip­
ped with an electric starter, located on the front 
frame section olthe engine. In addition,each sys­
tem is equipped with a start bleed valve. The start 
bleed valve is automatically opened during the 
starting cycle, to direct air overboard tQ reduce, 
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Figure 1·10. Engine Controls 
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Figure 1·12. Starting System Diagram 

back pressure in the compressor and lessen the pos­
sibility of engine stall, and closes after the starter 
has been deenergjzed (approximately 45 to 53%). 
The valve bleeds off approxirnately Ii.12.& of the 
compressor discharge air flow, reduces the starter 
drag, and allows the gas generator speed to increase 
faster. Engine starts are accornplished by placing 
the throttle in the SHUT-OFF pOSition, placing the 
IGNITION switch in the NORM position, and de­
pressing the starter button on the engine throttle. 
With the relay closed, power is supplied to the 
starter motor and t.he start bleed valved When the 
starter button is released, a holding circuit in the 
starter relay, powered through the abort switch, 
holds the relay contacts closed until the starter 
amperage falls below 100 ±.15 arnperes. With the 
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starter Inoperl1tion, the throttle may be advanced 
to fue G RD IDLE position to supply the necessary 
fuel to the ~ngine. After engine lite-off, starter 
arnperage falls below 100 ±. 15 amperes and the 
starter relay drops out. This cuts off power to the 
starter rnotor and ignition unit. A start may be 
aborted prior to engine lite-off by pulling down on 
the throttle. This opens the normally closed abort 
switch on the quadrant and deenergizes the starter 
relay coil. Power for the control circuit of the 
starter and ignition system is supplied by the essen­
tial dc bus at 28 volts dc through the engine starter 
1-ENG·2 circuit breakers on the circuit breaker 
panel. The starter has a duty cycle limited to 30 
seconds continuous cranking, a minimum cooling 
period of 3 minutes between start attempts, and a 

( , 

( 

( 

( 



m:mtiinum of three start M\temmpts in any 30 minute 
• periGrol. Before the liJiWIlr can be emergized, the 
~ mUllt be operating or "",ternal power apptied, 
ClJrthe hmUterv switch ON. TI!le engine may be 
motored' by using the starter: with the ignition 

_ sw,i,l1«hes off. 

Sl:81'trer Buttons. 

• 

• 

A starterr button is located <1m each throttle. The 
siIa1nter is energiiBed by holding the engj.ne throttle 
in SHU'lI'OFF position and momentarily depress· 
ing 1Iille starter button whim energizes the starter 
EelaW alll1l! completes 1!lIte circuit to the stanor. After 
th engim.e starts Ilil'J.d the ,,1!aIter electrical power 
load: decreases. the swter dropout relay automati· 
ealll\lf diSengages: the electrical power to the starter 
amli igJDitirul. ciIcm'- During the engine start, starter 
cb!!!>JI!!!l!L! n<?!!!!!!!l1y occurs between 45 to 53% Ng. 
8tartH dIropout ean be noted by the magnetic com­
pass swinging to its original heading and the load­
IIIIletiems being energized. 

Starter Abort Switch_ 

The starter abort switch, located in the engine con­a trol quadmnt (figure 1·10) and actuated by pulling 
., throttle down, provides the means to abort an en-

, gine start prior to engine lite-off. The abort switch 
interrupts electrical power for ignition and deener· 
gizes the starter relay. 

• 

• 

• 

IGNITION SYSTEM. 

Each engine ingition system, mounted on the en­
gine, consists of a capacitor·discharge ignition unit, 
two ignitor plugs, and a control circuit. The system 
provides ignition for starting only; during engine 
operation, the flame in the combustion chamber is 
self·sustaining.When the switch is in the NORM 
position, the ignition unit operates in conjunction 
with the starter. When gas generator speed in­
creases and the starter power load decreases, the 
automatic dropout disengages both the starter and 
ignition system and comb\lstion is self-sustained. 
The ignition system operates on current from the 
dc essential bus through the starter control system. 

Ignition Switches. 

An ignition switch, one for each engine, located 'on 
the overhead switch panel (figure 1-13), marked . 
IGNITION, 1·Ji:NG-2, has marked positions TEST, 
OFF, and NORM. When the switch is in the NORM 
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position with the starter engaged, the ignition unit 
is energized. Holding the switch in the spring·load· 
ed TEST position energizes the ignition unit only. 
When the switch is placed in TEST position, a 
clicking noise can be heard. When the switch is in 
the OFF position, the ignition unit is deenergized. 
The throttle must be in theSHUT·OFF position 
before the starter and ignition systems can be ener· 
gized, 

TORQUEMETERS. 

Two torquemeters (figure 1-14), one for the pilot 
and one for the copilot, are located on the instru· 
ment panel. Each dual·pointer indicator marked 
PERCENT TORQUE, contains two pointers, mark­
ed 1 and 2, which indicate input torque in percent 
of maximum engine power output of each engine. 
The electrically-actuated torquemeter dials, cali· 
brated in percent torque, are graduated in incre· 
ments of 5 percent from 0 to 150. The torqueme· 
ters operate on 26 volts ac and are protected by 
circuit breakers, marked 1 ENG 2 TORQUE SEN. 
SOR, located on the ac essential circuit breaker 
panel. The torquemeters indicate the amount of 
torque being applied to the main gear box by the 
engines. This knowledge serves two purposes; 
(1) to prevent overstressing the gear box, and (2) 
to monitor the power output of the engines. The 
torque sensing cells are located in the main gear 
box and are hydromechanical in nature, sensing 
any shift in the helical gear at the input from each 
engine. Oil pressure within the cells are sensed by 
pressure transmitters and transmitted electrically 
to the torquemeters. 

ENGINE GAS GENERATOR (Ngl 
TACHOMETERS. 

Two engine gas generator tachometers (figure 1.14), 
one for each engine; are located on the instrument 
panel and indicate the speed of the gas generator 
in perce,nt of total rpm (Ng). Each tachometer has 
twodialnnd PO\nte~s. The outer dial and pointer 
indicates gaS generator speed from zero to 100 per. 
cent, increments oUwo percent. The small vernier 
dlalanc\ pointer, located in the upper left-hand 
position of the tachometer, indicates gas generator 
speed hom 0 to 10, in increments of 1 percent. 
The gas generator tachometer'generator is driven 
by the engine oil pump shaft. The electrical power 
produced 'by the gas generator tachometer-genera­
tor is proportional to gas generator rpm (100% 
Ng=26,300 gas generator rpm). 
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1. COPilOT'S TRIPLE TACHOMETER 
2. COPilOT'S TOAOUEMETER 
3. COPilOT'S RADAR ALTIMETER 
4. COPilOT'S AIRSPEED INDICATOR 
5, COPILOT'S ATTITUDE INDICATOR 

5 

6. COPilOT'S VERTICAL VELOCITY INDICATOR 
7. COPILOT'S ALTIMETER 
8. MASTE R CAUTION LIGHT 
9. FORWARD TANK FUEL QUANTITY GAGE 

10. FUEL QUANTITY GAGE TEST SWITCH PANEL 
11. AFT TANK FUEL QUANTITY GAGE 
12. fUEL MANAGEMENT PANEL 
13. NO. 1 ENGINE POWER TURBINE INLET 

TEMPERATURE (TsIIND1CATOR 
14. NO. 1 ENGINE GAS GENERATOR INg) TACHOMETER 
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54 53 52 51 50 49 48 47 46 

15. NO.1 ENGINE FUEL FLOW INDICATOR 
16. NO. 1 ENGINE OIL PRESSURE INDICATOR 
17. NO. 2 ENGINE GAS GENERATOR INg) TACHOMETER 
18. NO. 2 ENGINE POWER TURBINE INLET 

TEMPERATURE (TS) INDICATOR 
19. NO.2 ENGINE FUEL HOW INDICATOR 
20. CAUTION LIGHT PANEL 
21. FIRE WARNING LIGHTS AND TEST SWITCH PANEL 
22. PILOT'S TORQUEMETER 
23. PILOT'S TRIPLE TACHOMETER 
24. MASTER CAUTION LIGHT 
25. PILOT'S AIRSPEED INDICATOR 
26. P1LOT'S RADAR ALTIMETER 
27. PilOT'S ATTITUDE INDICATOR 
28. PilOT'S BEARING, DISTANCE, HEADING INDICATOR 
29. PILOT'S ALTIMETER 

Figure 1·14. Instrument Panel (Typical) (Sheet 1 of 2) 
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30. PilOT'S VERTICAL VELOCITY INDICATOR 
31. PllOT'S CLOCK 

432. PILOT'S VOR fTACAN SELECTOR SWITCH 
33. PilOT'S TURN RATE SWITCH 
34. PILOT'S BOHt POINTER IDENTifiCATION DECAL 
35. PilOT'S AFCS INDICATOR 
36. PilOT'S COURSE INDICATOR 
37. CHECK OFF LIST 
38. ADVISORY LIGHT PANel 

"39. VELOCITY STEERING INDICATOR 
40. NO. 2 ENGINE OIL PRESSURE INOICATOR 
41 . NO. 2 ENGINE OIL TEMPERATURE INDICATOR 
42. TRANSMISSION OIL PRESSURE INDICATOR 
43. NO. 1 ENGINE OIL TEMPERATURE INDICATOR 
44. TRANSMISSION Oil TEMPERATURE INDICATOR 

-45. OF RANGE SWITCH 
46. NO. 2 LOAD METER 

47 . PRIMARY HYDRAULIC PRESSURE INDICATOR 
48. AUXILIARY HYDRAULIC PRESSURE INDICATOR 
49. UTILITY HYDRAULIC PRESSURE INDICATOR 
50. LOAD METER IDENTIFICATION PANEL 
51. NO. 1 LOAD METER 
52. VOLTMETER SELECTOR PANEL 
53. DC VOLTMETER 
54. COPilOT'S CLOCK 

'55. COPilOT'S VORfTACAN SELECTOR SWITCH 
56. COPilOT'S TURN RATE SWITCH 
57. COPilOT'S BDHI POINTER 

IDENTIFICATION PANEL 
5B. COPilOT'S BEARING, DISTANCE 

HEADING INDICATOR 
59. COPILOT'S AFCS INDICATOR 
SO. COPilOT'S COURSE INDICATOR 

Figure 1· 14. Instrument Panel (Tvpical) (Sheet 2 of 2) 
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Nf AND Nr TRIPLE TACHOMETERS. 

Two triple tachometers (figure 1·14), one for the 
pilot and one for the copilot, are located on the 
instrument panel. Each tachometer contains three 
pointers; the pointers marked 1 and 2 indicate the 
power turbine speed (Nfl of the No.1 and 2 en­
gines, respectively, and the pointer marked R indio 
cates the main rotor rpm. The engine tachometers 
are powered by their own tachometer-generators 
which are driven by the power turbine through a 
flex cable, which is routed to the fuel control on 
which they are mounted. The main rotor tach­
ometer is powered by its own tachometer-genera­
tor, located on the accessory section of the gear 
box, and driven by the accessory gears. The tach­
ometers are read in percent of total rpm (100% 
NF18,966 power turbine rpm and 100% Nr= 
203 rotor rpm). 

POWER TURBINE INLET TEMPERATURE 
(T5) INDICATORS. 

Two power turbine inlet temperature indicators 
(figure 1-14), marked PWR TURB INLET TEMP, 
are located on the instrument panel. The indica­
tors are graduated in degrees Centigrade and oper­
ate from thermocouples, located forward of the 
power turbine in the second-stage turbine casing on 
each engine. The indicators are normally powered 
by 115 volts ac from the ac essential bus, through 
circuit breakers, marked TURBINE INLET TEMP 
1·ENG-2, located on the ac essential circuit breaker 
panel. However, when the ac essential bus is not 
energized, the indicators are powered by 115 volts 
ac from the inverter. The pilot has no direct con­
trol for regulating the power turbine inlet tempera­
tures; however, limited control for lowering these 
temperatures can be achieved by reducing collec­
tive pitch or power demand. The maximum power 
turbine inlet temperature is indirectly controlled 
by the gas generator maximum speed adjustment 
of the fuel control. 

ENGINE OIL PRESSURE INDICATORS. 

Two engine oil pressure indicators (figure 1-14), 
one for each engine, are located on the instrument 
panel. The indicators are powered by 26 volts ac 
from the inverter bus and are protected by circuit 
breakers, marked OIL PRESS 1-ENG·2, located on 
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the essential circuit breaker panel. Pressure is indi­
cated in psi. 

ENGINE OIL TEMPERATURE INDICATOR. 

Two engine oil temperature indicators (figure 1-14), 
one for each engine, are located on the instrument 
panel. The engine oil temperature bulb, located on 
each oil inlet line on the bottom of each engine oil 
tank transmits indications to the respective tem­
perature indicator. The indicators are powered 
from the dc essential bus and are protected by cir­
cuit breakers, marked OIL TEMP 1-ENG-2, located 
on the overhead dc circuit breaker panel. Tempera­
ture is indicated in degrees Centigrade. 

FUEL FLOW INDICATORS. 

Two fuel flow indicators (figure 1-14), calibrated 
in pounds per hour, are located on the instrument .. 
panel. The fuel flow indicators provide indication 
of the fuel consumption of the engines and operate 
on electrical power from the ac essential bus, 
through circuit breakers, marked FLOW 1-ENG-2 
and under the general heading FUEL, located on 
the ac essential circuit breaker panel. 

ROTOR SYSTEMS. 

The rotor systems consist of a single main rotor 
and an anti-torque tail rotor. Both systems are 
driven by the two engines through the transmission 
system and are controlled by the flight controls. 

MAIN ROTOR SYSTEM. 

The main rotor system consists of the main rotor 
head assembly and the rotor blades. The head as­
sembly, mounted directly above the main gear box, 
consists of a hub assembly and a swash plate as- . 
sembly. The hub assembly, consisting of five 
sleeve-spindle assemblies and five hydraulic damp­
ers clamped between two parallel plates, is splined 
to the main rotor drive shaft. The root ends of the 
five rotor blades are attached to the sleeve-spindle 
assemblies which permit each blade to flap verti­
cally, hunt horizontally. and rotate about their 
spanwise axis, to change the angle of incidence. 
Anti-flapping restrainers limit the upward move­
ment of the blades caused by wind pressure and 
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dro.o.P sto.PS limit the do.wnward Po.sitio.n o.f the 
blades. Bo.th are in o.peratio.n when the blades are 
sto.Pped 0.1' turning at Io.W speed. When speed is in­
creased to. appro.ximately 25 percent (50 rpm) 
ro.to.r speed, centrifugal fo.rce auto.matically re­
leases the anti-flapping restrainers. The dro.o.P sto.PS 
release at appro.ximately 75% (152 rpm) ro.to.r 
speed. The hydraulic dampers minimize hunting 
mo.vement o.f the blades abo.ut the vertical hinges 
as they ro.tate, prevent sho.ck to. the blades when 
the ro.to.r is started o.r sto.Pped, and aid in the pre­
ventio.n o.f gro.und reso.nance. The blades are co.n­
structed o.f aluminutnallo.w. with the exceptio.n o.f 
fo.rged steel cuffs which: attach the ro.o.t ends o.f the 
blades to. the sleeve-spindle assemblies o.n the main 
ro.to.r hub. Each blade basically co.nsists o.f a ho.llo.W 
extruded aluminum spar pressurized with nitro.gen, 
25 aluminum blade Po.ckets, an aluminum tip cap, 
an aluminum roo.t cap, a steel cuff, a pressure 
(IBIS) indicato.r, an air valve, and an abrasio.n strip. 
Vent ho.les o.n the underside o.f eachpo.cket pre­
vent accumulatio.n o.f mo.isture inside the blade. 
Each blade is balanced statically and dynamically 
within to.lerances that permit individual replace­
ment o.f the blades. In additio.n, a pretrack .number 
is stenciled o.n each blade to. eliminate the necessity 
fo.r blade tracking. Balancing and the assignment o.f 
a pretrack number is perfo.rmed at time,o.f manu­
facture o.r o.verhaul. The swash plate assembly co.n­
sists o.f an upper (ro.tating) swashplate driven by 
the ro.to.r hub and a Io.wer statio.nary swash plate 
secured by a scisSo.rs assem bly to. the main gear bo.X 
to. prevent ro.tatio.n. Bo.th swashplates are mo.unted 
o.n a ballring and so.cket assembly which keeps 
them parallel at all times, but, allo.WS them to. be 
tilted, raised, o.r Io.wered simultaneo.usly by co.m­
Po.nents of the main ro.to.r flight co.ntro.I system 
that are co.nnected to. arms o.n the Io.wer statio.nary 
swash plate. Cyclic o.r co.llective pitch changes, in, 
tro.duced at the statio.nary swashplate,are trans­
mitted to. the blades by linkage o.n thero.tating 
swashplate. The main ro.to.r hub assemblies are 
equipped with a bifilar abso.rber assembly to reo 
duce fatigue stress al)d impro.v.\i\ the o.verall vibra­
tio.n co.mfo.rt level thro.ugho.ut the helico.pter.The. 
bifilar abso.rber assembly, secured t.o. the main ro.to.r 
hub, co.nsists o.f a five Po.inted, starshaped, alumi· 
num fo.rging with a seventeen-Po.und weight at­
tached to. each star Po.int. Each weight is enclo.sed 
by a fairing to. reduce drag. 
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Sho.uld an o.bject (do.o.r, windo.w, inspec­
tio.n panel, etc.) be inadvertently Io.st 
during flight, land as so.o.n as possible if 
a v.ibratio.n is experienced, o.r as so.o.n as 
practical if a vibratio.n is no.t and inspect 
the main and tail ro.to.r system. Po.ssible 
damage may no.t be felt in the co.ntro.ls 
o.r be visually detected with ro.tors turn­
ing. 

In-Flight Blade Inspectio.n System (IBIS). 

The In-Flight Blade Inspectio.n System (IBIS) 
visibly indicates in the Co.ckpit that the pressure in 
o.ne o.r mo.re main ro.tor blade(s) has dro.Pped be­
Io.W the allo.wable limit (figure 1-15). 

The IBIS indicator lo.cated o.n the back wall o.f the. 
spar o.f each main blade co.ntains a small radio.­
active so.urce (100 micro. curies stro.ntium 90) 
which is co.mpletely shielded (no. radiatio.n emit­
ted) when ro.to.r blade is at no.rmal pressure. When 
the pressure in the ro.to.r blade dro.Ps belo.w ap­
proximately 6 pounds, the indicato.r will activate, 
causing the radio.active so.urce to. mo.ve to. an un­
shielded Po.sitio.n, thereby emitting beta radiatio.n. 
Thedetecto.r assembly, lo.cated aft o.f the main 
ro.to.r shaft, under the transmissio.n co.wling, de­
tects the beta radiatio.n and sends a signal to. the 
signal pro.ceSso.r. The signal processo.r causes the 
BLADE PRESS light o.n the cautio.n panel to. il­
luminate, indicating a lo.SS o.f pressure in o.ne o.r 
mo.re o.f the blades. Loss o.f pressure in the blade 
spar is also. indicated by the IBIS indicato.r lo.cated 
in the back wall o.f the spar o.f each main blade. 
The indicato.r has a transparentco.ver thro.ugh 
which a co.lo.r indicatio.n can be o.bserved. If the 
pressure in the blade spar dro.Ps belo.w the mini­
mum permissible service pressure, the indicato.r will 
be activated and will sho.W two. red stripes. The 
IBIS system is failsafe, I.e., Io.SS o.f 115-vo.lt 40 hz 
Po.wer, failu;reo.f the detector, and/o.r failure o.f the 
Signal Pro.cesso.r will cause the BLADE PRESS 
light to. illuminate. The system receives electrical 
Po.wer fro.m the 28-volt dc essential bus and 115-
Vo.lt ae essential bus and is pro.tected by 5-amp cir-
cuit breakers lo.cated o.n the pilo.t's and Co.pilo.t's ~ 
circuit breaker panel~. 
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Figure 1·15. IBIS Indicator 

TAI,L ROTOR. 

The tail rotor (figure 1·2) consists of the tail rotor 
assembly and tail rotor blades. The tail rotor as· 
sembly, mounted at the upper end of the pylon, 
consists of a tail rotor hub and the piteh'changing 
mechanism. The splined hub is supported and 
drivep I;>y the horizontaLoutput.shaft of,tWe tail 
gear b()l'i .. a~cau~ethetail rotor is· directly geared,· 
via trans)llissionshafts, to the main. gear ·box,tail 
rotor.U,PM i~directlYJilroportionaJ to main potar . 
RPM .. '1nlll five. tail rotor ·Qlades are. atta:o)led.to the· 
tail J<ltothllIHo,theY are free to flap, and. rotate . 
about their span.wise axis ,for pitch vaPiation. The 

, . 

bladepiwh.cila:rlging.\lH!chanisln. transmits tail 
rotor'oontrol,pedaJpnovements to··the tail rotor 
blades, through the;horizontal output shaft of the 
tail gear. box; 

TFtANSlIIIlSSIQN SYSTEM. 

The transmission system (figure 1·16) consists of . 
three gear boxes. that transmit power to the main 
and tail rotors. The main gear box reduces engine . 
rpm and interconnects the two engines to the rotor. 
head. A ireewheelin.g unit, located at each engine 
input to tile main gear box, permits the rotor head 
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ROTOR BRAKE TAIL ROTOR DRIVE SHA,FT---' GEAR BOX 

Figure 1·16. Transmission System 

to autorotate without engine drag in event of en· 
gine (or engines) failure, or when engine rpm de· 
creases below that of the rotor rpm. Engine torque 
is transmitted through the main gear box to the 
main rotor drive shaft to drive the main rotor, and 
aft through a tail rotor drive shaft to the intermedi· 
ate gear box at the base of the pylon. From the in· 
termediate box, a pylon drive shaft extends up· 
ward to the tail gear box to drive the tail rotor. 
Each of the three gear boxes has a chip detector. 

MAIN GEAR BOX. 

The main gear box, mounted above the cargo com· 
partment aft of the engines, is a four-stage reduc­
tion gear system which reduces engine rpm at a 
ratio of approximately 93.4 to 1 for driving the 
rotor head. The main gear box contains a spur, 
helical bevel gear, and a single planetary gear stage. 
Shafting extends from the main gear box lower 
housing to the intermediate gear box and then to 
the tail rotor gear box to drive the tail rotor. The 
main gear box accessory section drives the primary, 
auxiliary, and utility hydraulic pumps, primary and 
secondary transmission lubrication pumps, torque· 
meter oil pump, two generators, and the Nr tach­
ometer generator. The freewheeling capability of 
the tail takeoff freewheeling unit allows the APU 
to drive the accessory section during ground opera· 
tions without turning the main rotor system. After 
rotor speed reaches 100% Nr, the tail takeoff free­
wheeling unit engages and the accessory section is 
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driven by the main gear box. The APU clutch con· 
tains a freewheel unit that enables shutdown of the 
APU when the main rotor is turning. Should the 
tail takeoff freewheeling unit fail, the No.1 engine 
N f throughshaft will drive the accessory section 
whenever the No.1 engine is running and the 
rotors are turning. Operation below approxi­
mately 92·96% Nf will cause illumination of the 
generator caution lights during ground operations. 

INTERM':OIATE GEAR BOX. 

The intermediate gear box, located at the base of 
the tail rotor pylon, contains a bevel gear direct­
drive system to change direction of the shafting 
that transmits engine torque to the tail gear box. 
The intermediate gear box is splash-lubricated. 
Screened air outlets (figure 1·2) in the pylon fair­
ing permit the gear box to be cooled by the rotor 
downwash. 

TAIL GEAR BOX. 

The tail gear box, located at the upper end of the 
tail rotor pylon, cori'tains a bevel gear reduction· 
drive system to transmit engine torque to the tail 
rotor. The tail gear box also contains part of the 
pitch change linkage which extends through the 
hollow output shaft to the tail rotor hUb. The tail 
gear box is splash.lubricated. 



TRANSMISSION CHIP DETECTOR LIGHTS. 

Three transmission chip detector lights, marked 
CHIP LOCATION, MAIN, INTMED, and TAIL,· 
are located on a chip location panel on the cockpit 
console (figures 1·17 and 1·18). The lights provide 
a visual indication of metallic chips detected in the 
main, intermediate,or tail gear boxes. An addi· 
tional chip detector sensor monitors the system in 
the main gear box emergency sump. The added 
chip detector uses the same chip detector light, 
electrical power source, and protective circuit 
breaker as the MAIN (primary) chip detector. A 
caution panel light, marked CHIP DETECTED, il· 
luminates simultaneously with anyone of the three 
lights on the cockpit console. The system operates 
on current from the dc essential bus and is pro· . 
tected by circuit breakers, marked CHIP DET, 
MAIN, INTMED, and TAIL,located on the over· 
head dc circuit breaker panel. 

ROTOR BRAKE. 

A hydraulically·actuated rotor brake, mounted on 
a brake shaft forward of the main gear box, stops 
the rotation of the rotor system and prevents roo 
tation when the helicopter is patked. The rotor 
brake consists of a hydraulic cylinder and lever, 
pressure gage, hydraulic brake cylinders, and a 
brake disc. The rotor brake hydraulic cylinder and 
lever, located on the pilot's compartment ceiling, 
operate independently from the hydraulic systems. 
A spring.loaded accumulator, connected to· the 
rotor brake hydraulic lines at. the forward end of 
the transmission compartment, assures continuous 
hydraulic pressure when the rotor brake lever is 
applied. The rotor brake hydraulic cylinder is 
gravity fed wi th hydraulic fluid from the rotor 
brake reservoir. In ease of a broken at leaking hy· 
draulic line from the rotor brake reservoir, the. 
rotor brake hydraulic cylinder contains suffiCient 
fluid for braking the rotor system. The hydraulic 
brake cylinder .is located on the supports attached 
to the mai.n gear box. The brake disc is positioned 
on the main input shaft of the main gearbox. 

Rotor Elrake Cylinder and Lever. 

A rotor brake lever (figure 1-19) is connected di· 
rectlyto the rotor brake hydraulic cylinder, 10· 
cated.on the pilot's compartment ceiling to the 
right and forward of the overhead switch panel. 
The rotor btitkels applied by pulling do\\'n and .. 
pushing. forward as indicated on the decal aft of 
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the lever on the upper structure. The decal is mark· 
ed TO ENGAGE ROTOR BRAKE PUSH LEVER 
FORWARD and has an arrow pointing forward. 
A spring-loaded lock, located at the forward out­
board side of the cylinder, automatically locks the 
brake lever in the applied (forward) position if the 
pilot places the small handle in the horizontal (for­
ward position). To release the rotor brake, pull out 
on the lockpin and swing the lever aft and up 
against the bottom of the cylinder until it snaps 
into place. The lock pin may be rendered inopera­
tive by rotating until it remains in the OUT posi­
tion. 

Rotor Brake Pressure Gage. 

A hydraulic actuated rotor brake pressure gage is 
located to the rear of the rotor brake lever (fig­
ure 1-19) on the pilot's compartment ceiling. The 
reading,indicated by the pointer, indicates psi x 
100. A decal, marked ROTOR BRAKE PRES­
SURE, located adjacent to the rotor brake pres­
sure gage, is marked to identify the operating pres­
sure ranges of the system. The marking ACTUAT­
ING RANGE 350-500 psi identifies the system 
operating pressure range for normal rotor brake 
application. The marking ENGINE START 320 
P.S .. l. .MIN. identifies the minimum system pres­
sure reql,lired before starting engines to ensure the 
rotors will not turn with both engines operating at 
ground idle. The marking PARKED POSITION 
RANGE 250-600 P.S.I identifies the system pres­
sure range .maintained for effective rotor brake ap­
plication when the helicopter is parked with the 
rotor brake on. 

Rotor Brake Caution Light. 

The rotor brake caution light, marked ROTOR 
BRAKE ON, is located on the caution panel 
(figure 1-20) on the pilot's side of the instrument 
panel. The light is provided as an aid in the preven­
tion of rotor engagement while the rotor brake is 
engaged. Whenever the rotor brake hydraulic pres­
sure is IO±. 1 PSI or above, the electrical power is 
supplied to the dc essential bus, the caution light 
will go on. When the rotor brake pressure drops 
below 10:!:.1 PSI, the light will go out. Normally, 
the rotor brake off the pressure should be zero; 
however, after the rotor brake is released and pres­
sure, at 10 :!:. Ipsi or above, is trapped in the sys­
tem, the caution light will remain on. If the pres­
sure reaches 20 psi, the brake will begin to drag. 
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Figure 1-21 deleted. 

01 L SUPPLY SYSTEMS. 

The oil supply systems consist of the engine and 
transmission oil systems. An auxiliary oil system 
is provided for those helicopters that have the In­
ternal auxiliary fuel tanks installed to augment the 
normal oil tank supply. HH-3E helicopters ate 
equipped with an auxiliary oil system that differs 
slightly from that provided with the internal auxili­
ary fuel tanks. CH-3E helicopters III are equip­
ped with provisions for installation of the auxiliary 
oil system used on the HH-3E. 

ENGINE OIL SYSTEM. 

Each engine has an independent oil tank and dry 
sump full scavenge oil system. Oil is gravity fed 
from the tank to the engine drive oil pump, 
mounted on the forward right-hand side of the en­
gine. The pump distributes the oil, under pressure, 
through a filter to accessory gears and engine bear­
ings. The oil serves both lubricating and cooling 
purposes and the system is completely automatic. 
The scavenge side of the pump returns the oil 
through an oil cooler to the oil tank. The oil cool­
er is an oil-to-fuel heat exchanger with an associ­
ated oil bypass system. The oil flow through the 
cooler depends on oil temperature. At low oil 
temperature, most otthe oil bypasses the cooler. 
Higher oil temperatures close the bypass valve and 
cause the oil to flow through the cooler. Each en­
gine oil system has a useful capacity of 2.5 US gal­
lons of oil jn a a 5 TlS gaJJpp tank (1.0 gallon ex­
pansion space). The circular tanks are located 
around the forward section of each engine. 

NOTE 
./(,:U-&K.. 

'~'iw-mate oil consumption is 1.3 and 
.1 per hour at normal and military 

power, respectively. Maximum allowable 
oil consumption is 1.4 pints per hour. 

Engine Oil Low Level Caution System. 

The engine oil low level caution system co~sists 
basically of two separate indicating systems, one 
for each engine. Each system is separately powered 
through a 5 ampere circuit breaker on the essential 
dc bus and has a separate caution panel light cap­
sule marked #1 ENG OIL LOW and #2 ENG OIL 
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LOW. A float switch is installed in each engine oil 
tank. If the oil level in a tank falls 0.6 gaUons be­
low full, the float switch contacts close. Closing 
the switch contacts completes the circuit from the 
essential dc bus, through the 5 amp circuit breaker 
and the warning light to ground, causing the light 
to illuminate. Power for the engine oil low level 
caution system is supplied by the essential dc bus 
system through circllit breakers, marked ENG OIL 
LOW LltVEL, located on the overhead control 
panel. 

AUXILIARY OIL SYSTEMS. 

Auxiliary oil systems (figure 1-22) are provided for 
those helicopters that have the internal auxiliary 
fuel tanks installed and those helicopters equipped 
with external auxiliary fuel tanks and an air re­
fueling system. The requirement for an auxiliary 
oil system is generated primarily by the increased 
range realized with the auxiliary fuel tanks and the 
air refueling system. As both systems use the same 
components and operating procedures, the basic 
difference being the location of the auxiliary oil 
tank, they will be discussed under one heading. 
The auxiliary oil system consists of a tank, hand 
pump, drain valve, two directional valves, and two 
TANK FULL lights. The need to replenish the oil 
supply in the engine oil tanks is indicated by il­
lumination of the appropriate ENG OIL LOW cau­
tion light. 'rhe appropriate engine oil tank may 
then be filled to the proper level by opening the 
applicable direction valve and operating the hand 
pump until the associated TANK FULL light 
illuminates. Continued pumping after the TANK 
FULL light has illuminated will cause the oil to 
be pumped overboard. 

Auxiliary Oil Tank. 

The auxiliary oil tank for helicopters equipped 
with the single internal auxiliary fuel tank installed 
is mounted on the fuel tank. If the dual internal 
auxiliary fuel tank system is installed, the tank is 
mounted on the rear tank. Those helicopters equip­
ped with external auxiliary fuel tanks and an air reo 
fueling system have the auxiliary oil tank mounted 
on the right-hand side of the cargo compartment. 
The tank has a capacity of 2.6 US gallons and is 
equipped with a filler cap, drain valve, lights that 
indicate when the engine oil tanks are full, and the 
plumbing to carry the oil to the hand pump. 
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Figure 1-22. Auxiliary Oil System 

Hand Pump. 

The hand pump, secured to the auxiliary oil tank, 
is manually operated by moving the handle in a 
left and right direction. 

Directional Valves. 

The two directional valves, secured to the auxiliary 
oil tank, are used to direct the auxiliary oil to a se­
lected engine oil tank. The valve marked LH 
VALVE directs flow to the No.1 engine oil tank 
and the valve marked RH VALVE directs flow to 
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the No.2 engine oil tank. The valves are opened by 
depressing plungers that will return the valves to 
the closed position whenever they are released. 
There are no provisions for locking the valves in 
the open position. 

Engine Oil Tank Full Indicator Lights. 

The engine oil tank full indicator lights, marked 
LH TANK FULL and RH TANK FULL, are loca­
ted on the top of the auxiliary oil tank. The lights, 
one for each engine oil tank, illuminate to indicate 
that the engine oil tank has been replenished to the 
full level by the auxiliary oil system. The engine oil 
tank full indicator lights are powered from the dc 
essential bus through the INDICATOR LTS PWR 
circuit breakers located on the overhead circuit 
breaker panel. 

TRANSMISSION OIL SYSTEM. 

Each of the three transmission system gear boxes 
has an individual oil system. The main gear box is 
pressure-lubricated and the intermedifrte and tail 
gear boxes are splash·,lubricated. ' 

MAIN GEAR BOX 01 L SYSTEM. 
,', 

A primary oil pump and secondal'y oil, pump circu­
,late oil for main gear bClxlubricatiQn·and cooling. 
The torque system oil pump is mounted tandem to 
the primary oil pump and is used to provide lubri­
cation under' emergency co~ditions. Oi't is pumped 
from the gear box sump: to ai{oil cioolerlocated be­
hind the main gear box. Cooling air enters the for­
ward end of the mai!!li gearbol' fairing and is forced 
through the oil coolSt by a blower, driven by belts 
f~om .,the tail rotor drive shaft. After passing 
through the oil cooler, the ail returns to the main 
gear box where it is sprayed onto the gears and 
bearings through jets built into the gear box cast­
ings. An oil filler is accessible from the left side of 
the main gear box fairing. A window in the gear 
box below the oil filler provides a sight check for 
the oil level in the main gear box. Normal servicing 
is 11.6 US gallons. Figure 1-23 shows the main gear 
box lubricating schematic diagram. 

The oil level cannot be seen if the tank 
is overserviced. Excessive oil temperatures 
can result from an overserviced main gear 
box. 
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MAIN GEAR BOX EMERGENCY SUMP 01 L 
SUPPLY. 

An emergency sump (figul'e 1·24) in the bottom of 
the transmission provides a reserve oil supply of 
approximately 1.5 gallons to lubricate the input 

~ sleeve bearings in the high speed section of the 
, main gear box. If a break occurs in the main gear 

box pressurized lubricating system, the main lub· 
rication pumps will pump most oil overboard, leav· 
ing approximately 1.5 gallons in the emergency 
sump. As the main lubrication pressure decreases 
to approximately 10 PSI, a crossover valve opens, 
directing oil from the torquemeter pump directly 
to each of the four sleeve bearings in addition to 
providing oil to the torque indicating system. 

Main Gear Box Oil Pressure Indicator and 
Caution Light. 

The main gear box oil pressure indicator, marked 
TRANS OIL PRESS (figure 1·14), is located on the 
instrument panel. The indicator is graduated in 
pounds per square inch and is actuated by a pres· 
sure transmitter connected to the gear box oil in· 
let port. The main gear box oil pressure indicator 
operates on 26 volts ac from the inverter bus and 

~ is protected by a circuit breaker marked TRANS 
, OIL PRESS, located on the ac essential circuit 

breaker panel. The main gear box oil low pressure 
caution light, marked TRANS OIL PRESS, is 10· 
cated on the caution panel (figure 1·20). The am· 
ber caution light operates on direct current from 
the essential bus and is protected by a circuit 
breaker, marked CAUTION PANEL, located on 
the overhead dc circuit breaker panel. The light 
will come on when the main gear box oil pressure 
drops below 4 psi as it ·enters the last oil pressure 
jet in the gear box. 

Main Gear Box Oil Temperature Indicator and 
Caution Light. 

The main gear box oil temperature indicator (fig· 
ure 1·14), marked TEMP XMSN OIL, located on 
the instrument panel, is graduated in degrees Centi· 

~ grade. The indicator, electrically connected to an 
, oil temperature bulb adjacent to the main gear box 

oil outlet port, receives power from the de essential 
bus through a circuit breaker, marked TRANS OIL 
TEMP, located on the overhead dc circuit breaker 
panel. The main gear box oil temperature caution 
light, marked TRANS OIL HOT, is located on the 
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caution panel (figure 1·20). The amber caution 
light operates on direct current from the essential 
bus and is protected by a circuit breaker, marked 
TRANS OIL HOT, located on the overhead dc cir· 
cuit breaker panel (figure 1·39). The transmission 
oil temperature caution light will illuminate when 
the transmission oil temperature reaches 1200 C at 
the main gear box inlet port. The different loca· 
tions of the temperature sensors for the indicator 
and caution light allow the pilot to monitor the 
gear box operation by means of the indicator and 
the oil cooler operation by means of the caution 
light. Thus if a malfunction occurs in the oil cooler 
(blockage, fan belt failure, etc), the caution light 
will illuminate before the gear box oil temperature 
rises to a hazardous level. 

Intermediate and Tail Gear Box Oil Systems. 

Both the intermediate and the tail gear boxes are 
splash-lubricated from individual sump systems. In· 
ternal spiral channels ensure oil lubrication to all 
bearings. An oil filler plug, and oil level sight gage 
are located in each gear box casting. When the oil 
in the intermediate gear box is at FULL on the oil 
level sight gage, it contains 0.2 gallons. When the 
oilin the tail gear box is at FULL on the oil level 
gage, it contains 0.4 gallons. 

FU E L SUPPL Y SYSTEM. 

The helicopters are equipped with two indepen­
dent pressure-type, fuel systems (figure 1-25) that 
are joined by a crossfeed system to ensure maxi­
mum fuel utilization. An auxiliary fuel system, 
either an internal or external fuel tank system, is 
provided to augment the main tank fuel supply. 
The internal auxiliary fuel tank system may be in­
stalled on CH·3E helicopters prior to 01 . CH-3E 
01. and all HH-3E helicopters are equipped 
with external auxiliary fuel tanks. HH-3E helicop­
ters are equipped with a ground pressure and air 
refueling system and CH-3E helicopters 01. are 
equipped with provisions for the ground pressure 
and air refueling systems. Those helicopters 
equipped with an auxiliary fuel system arc also 
provided with a fuel dumping system. The com· 
ponent installation and procedures for supplying 
fuel from the main fuel tanks to the engines are 
the same for all model helicopters. The fuel boost 
pumps within each tank provide fuel to the appro­
priate engine and also to the fuel ejector unit with­
in the tank. Fuel passing through the ejector unit 
creates a venturi effect which draws additional fuel 
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Figure '·24. Main Transmission with Auxiliary Sump 

from the tank in to the ejector unit. Fuel is then 
pumped from the ejector unit into a collector can 
which surrounds the boost pumps within the fuel 
tank. The fuel ejector unit and boost pump ar­
rangement provides integral fuel transfer within 
each tank, at all operating altitudes, and a mini­
mum of unusable fuel. The crossfeed system is 
electrically controlled by a fuel crossfeed valve 
switch and allows fuel from both systems to be 
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directed to one engine during single-engine opera­
tion. The fuel management panel, located on the 
instrument panel, controls the fuel systems. Fuel 
for the auxiliary power unit is supplied from the 
aft fuel tank, and fuel for the heater is supplied 
from the forward fuel tank. 

FUEL TANKS. 
The forward and aft main fuel tanks are located be­
low the cargo compartment floor. The internal and 
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external auxiliary fuel tanks are discussed under pressure surges by relieving excessive pressure. The 
the heading AUXILIARY FUEL SYSTEMS in this vents are routed through the cargo compartment 
section. Each main fuel tank contains a collector to minimize vent icing, then to both sides of the 
can which surrounds two fuel boost pumps, a fuel helicopter where the cells are vented to the atmos-
ejector unit, vents, and sump drain valves. The phere. The sump drain· vruves are manually oper-
main fuel tanks on helicopters prior to CH·3E D ated to drain water from the system. The defuel-
not modified by T.O. 1H-3(C)C-557 contain two ing valves provide for complete drainage of the sys-
bladder-type fuel cells. CH-3E D~ ,all HH-3E, tem. Both fuel tanks are gravity filled through two 
or helicopters modified by T.O. 1H-3(C)C-5.57, are filler caps located on the left side of the helicopter; 
equipped with two self-sealing type fuel cells in pressure refueled through the pressure refueling 
each main fuel tank. CH-3E and HH-3E helicop-adapter, located on the lower fuselage below the 
ters modified by T.O. 1H-3-609 have polyurethane entrance of the cargo compartment; the air refuel-
foam installed in the main fuel tanks. The material ing probe, located on the right side of the forward 
is 97 percent void and completely fills the internal fuselage, or from the auxili~ fuel systems. 
volume of the tanks. With the foam material in- ,.,.tJD60 ro ~ ... S -liS. 
stalled,it isiInpossible to have an explosion occur FUEL SHUTOFF VALVE SWITCHES. 
internally Within the fuel tanks, regardless of the 
ignition sotjrce. It must be remembered thaHoam 
has no self-sealing capability, and its only function 
is to prevent internal explosion and tOllct as a 
baffle material. With foam installed the dry weight 
of the aircraft without external tanks is increased 
approximately 171 pounds. However, the ~ 
weight is ipcreased only 96 pounds on aircraft with 
external tanks and 22 pounds on .aircraft without 
external tanks as 2.5 percent of the fuel capacity 
is displaced by the foam. See figure 1-30 for fuel 
quantity data with explosion suppression foam in­
stalled. The main fuel tanks of helicopters equip­
ped with auxiliary fuel systems each contain a float 
valve. The float valves are actuated by the rising 
fuel in each tank to shut off the fuel from the aux­
iliary tanks when the main tanks are full. The 
float valves regulate the rate of flow from the aux­
iliary tanks, prevent overfilling the main tanks, and 
maintain a constant main fuel tank level until the 
auxiliary tanks are empty. The main fuel tanks of 
helicopters equipped with, or provisioned for, the 
ground pressure. and refueling system are equipped 
with the fuel lines and components necessllli¥ to 
support the systems. The tank componentsj,n­
stalled in .each tank for the ground pressure ,and air 
refueling systems are a pressure refueling shutoff 
valve, a higltlevehhutoff sensor, and stltge valves. 
The pressuPl refu:eling shutoff valves permitfueJ 
flow when preSSure refueling !Illd are shut off by 
the high level sl\utoff sensors when the tariksare 
full. The high level shutoff sensors are actuated by 
the rising fuelin each tank to shut offillel flow 
when the main tanks are full. The high level shut­
off sensors operate during ground pressure and air 
inflight refueling, or when fuel is being transferred 
from the external auxiliary fuel tanks to the main 
fuel tanks. The surge valves prevent damage from 
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The two fuel shutoff valve switches, marked 
VALVE, are located on the fuel management panel 
(figUre 1-26). The switch, marked NO.1 ENG with 
marked positions OPEN and CLOSE, controls the 
flow of fuel to the No.1 engine. The switch, mark­
ed NO.2 ENG with marked positions OPEN and 
CWSE, controls theflqw of fuel to the No.2 en­
gine. The switches control the fuel shutoff valves 
'iocated on top of the cargo compartment before 
the engine compartment. Placing either switch in 
the CLOSE position shuts off the flow of fuel to 
the appropriate engine. The fuel shutoff valves are 
also actuated to the clOsed position when the ap­
propriate fire emergency shutoff selector handle is 
pulled. The fire erileigencyshutoffselector hand­
les; marked FIRE EMER SHUTOFF SELECTOR, 
located onthe overhead control panel, arm the fire 
extinguisher oircuit in addition to actuating the 
fuel shutoff valves. In the event of electrical fail­
ure, the fu!ll shutoffvalV;es will remain in the last 
switch posilbion energizeil.The fuel shutoff valves 
are.provldWl'd with a fail safe capability. The fail 
safe capability prevents the valves from changing 
PQsition sh9uld a possible malfunction occur 
wltereby both the open and close circuits of the 
villve areeJ)ergized simultaneously. The fuel shut­
oftvalv'es;and switches operate on current from the 
dcessential bus and are protected by circuit break­
ers' p!arked EMER SHUTOFF 1- ENG-2 under the 
general headings FUEL SYSTEM and VALVES. 
located on the overhead dc circuit breaker panel. 

FUEL CROSSFEED VALVE SWITCfI. .' 

The fuel crossfeed valve switch; markid CROSS­
FEED, is located on the fuel management panel 
(figure 1-26). The switch has marked positions 
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Figure 1-26. Fuel Management Panel 

~ OPEN arid CLOSE and controls the fuel crossfeed 
valve located on top of the cargo comp'atl:ment be­
tween the two fuel systems supply lines in the 
crossfeed line. With the switch in the Cl,oEfE posi-

~ tion, the forward fuel tank supplies fuer to the No'_ 
1 englne and the aft fuel tank supplies the No.2 
engine. When the switch is placed in the OPEN 
position, the crossfeed valve opens and allows fuel 
under pressure to be supplied from both fuel tanks 
to either or both engines. The crossfeed system 
does not transfer between tanks. The fuel crossfeed 
valve operates on direct current from the dc essen­
tial bus and is protected by a circuit breaker mark­
ed X FEED, under the general headings FUEL 
SYSTEM and VALVES, located on the overhead 

~ dc circuit breaker panel. 

FUEL SHUTOFF AND CROSSFEED VALVE 
STATUS L1GHTS_ 

~ Valve status warning lights for each shutoff valve 
, and the crossfeed valve are located on the fuel 

management panel (figure 1-26). The lights, mark­
ed 1, 2, and CIF, under the heading VALVE 
STATUS, illuminate to provide an indication of 

~ the status of tile shutoff and crossfeed valves. The 
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appropriate light will be illuminated when a valve 
is being tlctiJated ftom one position to another, if 
a protective relay is inoperative when electrical 
power is applied to the helicopter, Of if both the 
c1()sing and opening circuits should become simuI­
taneoosly energized. The valve status lights use the 
same pliWet source and protective circuit as the 
low fuel pressure watning lights. 

LOW FUf!L PRE!9SUI'I:I: WARNfNO LIGHTS; 

Two low filel pressure warning lights, marked #1 
LOW PRESS, #2 LOW PRESS, ate IO'cated on the 
fuel management panel (figure 1-26). The watning 
lights will illuminate whenever fuel pressure drops 
below minus 5 psi at the pressure switch, located 
between the fuel shutoff valve and the engine_ The 
intensity of the lights may be varied by rotating a 
rheostat under the heading CONSOLES, matked 
LOWER, located on the overhead switch panel. 
The warning lights receive electrical power ftam 
the dc essential bus through circuit breakers, tinder 
the general heading INDICATOR LTS and marked 
FUEL PRESS 1 and 2, located on the o1iethe"ad dc 
circuit breaker panel. 

FUEL I!lOOSTPUMPS. 

Two fuel boost pumps are loca:te'd in tWe fon,;ll1'd 
el'l'd of each maiil fuel tank. Ea'cFr tailk /jas a: No.1 
h'b'OSt pumpaiid II No. 2 b'o6'sfpump', powered by 
sepa:tat~ ~d(!(#fca:t ci'tC!,ui1iB. 1heNo. 1 boost pttmp 
in eltcO' tan,R Isp!twered IijT ctlftertt from tire ac es­
sentiat bUs; «rhlfetb:~ No. Z boost pump in each 
tank is powerec\by curtellt from the ac nonessen­
tial bus. Control of an boost pumps is provided by 
s«ritches which operate' oticurrent fro'm the dc es­
sential bus. The No.1 h'l)ost pumps are protected 
by circuit breakers, marked FWD TANK and AFT 
TANK and under the genetal heading No.1 FUEL 
PUMP, located on tile a,c essential bus circuit 
breaker panel. TheN 0, 2 boost pumps are protect­
ed by circuit b~aker:s, marked FWD TANK and 
AFT TANK anti undertM general heading No.2 
FUEL PUMP, located on the ac nonessential bus 
circuit breaker paneL The engine may be operated 
using one, both or, no boost pumps. 

Fuel Boost Pump SVliltcfl4ll. 

Fqurboost pump switches, grouped accordil'rgto' 
fuel tat;lk designations, areiocatec:l' on th~ fuel 
man;lgem.mt panel (figitrl! i-$'6). The tWa b60st 
pum~ switChes for theJl:itirll:pslntli.e for«rlh'd taI'l'k 



T.O.1H·3(C)E·1 

are marked FWD TANK 1 and 2, and those for the 
aft tank AFT TANK 1 and 2. The number designa­
tion, whether 1 or 2, indicates the boost pump 
controlled by the particular switch. Each switch 
has marked positions PUMP (ON) and OFF. All 
boost pump switches are connected to the dc es­
sential bus through circuit breakers, marked FWD 
TANK 1 and 2, AFT TANK 1 and 2, under the gen­
eral headings FUEL SYSTEM and PUMP CONT, 
located on the overhead dc circuit breaker panel. 
When the switches are placed in the PUMP (ON) 
position, dc power from the dc essential bus closes 
relays in the circuit between the appropriate ac 
essential 'bus and the respective boost pump. The 
OFF positiondeenergizes the relays, cutting off 
ac power to the respective boost pump. 

Fuel Boost Pump Failure Warning Lights. 

Each of the four boost pumps is provided with a 
pressure switch that is connected to the pressure 
feed line from each boost pump. The fuel pres-
sure switches actuate the boost pump failure warn­
ing lights, marked FAILURE, located on the fuel 
management panel (figure 1-26), when the boost 
pump pressure falls below a safe operating pres­
sure. Each boost pump is provided with an indivi­
dual boost pump failure warning light located 
above the respective boost pump switch. The boost 
pump failure warning lights should illuminate and 
then go off when the boost pumps are first turned 
on, or when the boost pump switches are being 
tested. They are illuminated until fuel pressure is 
built up in the system. The pressure switches close 
if the boost pressure decreases to, or is below, ap­
proximately16 1/2 psi and energizes the respective 
boost pump failure warning light circuit which 
lights the boost pump failure warning light. Th¢ 
boost pump pressure switches and failure warning 
lights operate from toe dc essential bus and are 
protected by circuit breakers, marked FWD TANK, 
1 and 2,AFT TANK,l and 2 and under the gener' 
al headings INDICATOR LIGHTS and FUEL 
PUMPS, located on the overhead dc circuit break­
er panel. 

FUEL QUANTITY GAGES AND TEST 
SWITCHES. 

The fuel quantity gages (figure 1-14), located on 
the instrument panel, indicate the fuel quantity in 
each tank in pounds. Fuel quantities are shown in 
figures 1-27, 1-28, 1-29 and 1-30. The fuel quan­
tity indicating system may be tested by pressing 
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the fuel gage test switches, marked FUEL GAGE 
TEST, FWD TANK AFT TANK, located between ~ 
the fuel quantity gages on the fuel quantity gage 
test switch panel (figure 1-14). Pressing either 
button-type switch for approximately 10 seconds 
will induce a current reversal which causes the 4 
pointer to drop below zero. Upon release of the 
test switch, the normal current should cause the 
pointer to return to the previous reading. The test 
shows that,the fuel quantity indicating system is 
operating correctly. The fuel quantity indicating 
system normally operates on 115 volt ac current 
from ac essential bus is protected by circuit break­
ers, marked FWD and AFT and under the general 
headings FUEL and QTY, located on the ac es-
sential bus circuit breaker panel, but is operated by 
ac current from the inverter until the ac essential 
bus is energized. 

FUEL LOW LEVEL CAUTION LIGHTS_ 

The fuel low level caution lights, marked FWD ~ 
FUEL LOW and AFT FUEL LOW, located on the ~ 
caution panel (figure 1-20), will illuminate when 
approximately 140 to 190 pounds of fuel remain 
in the respective fuel tank depending upon the air-
craft attitude. The caution lights operate on cur- ~ 
rent from the dc e,ssential bus, through circuit , 
breakers marked LOW LEVElL, FWD and AFT, 
and under the general headings INDICATOR 
LIGHTS and FUEL, located on the overhead dc 
circuit. breaker. ,panel. ' ~ 

FUELFIL TER BYPASS CAUTION LIGHTS_ 

The fu!!l fill~~ bypass caution lights, marked FWP , 
FUELB\'P~SS and AFT FUEL BYPASS, are, lo­
cated on the, caution, panel (figure 1-20). The fuel 
filter bYPlI$s ,C!l,).Ition light will illuminate whenevi!r 
the, respective system filter screen has become ' 
clogge,d and the fuel bypasses the fuel filter of the 
respective fuel tank. The caution lights are tested 
by the master TEST button on the caution pl\l1,ei 
and operate on dc current through circuit breakers, ~ 
markEld, FWD and AFT and under the headings 
INDICATOR LIGHTS and FUEL BYPASS,lo-
cated on the overhead dc circuit breaker panel. 

AUXILIARY FUEL SYSTEMS. 

The auxiliary fuel systems consist of an interfllil ,': 
auxiliary fuel tank system and an external aU,xiil.'," 
ary fuel~hksystem. The inte,rnal auxiliary.,fu~ld'; .. 
tank system may be installed on CH-3E heilcopters .. 



FUEL 
TANKS 

FWD MAIN 

AFT MAIN 

TOTAL 
MAIN 

ONE 
AUXILIARY 
TANK 

US 
GALLONS 

342.0 

345.0 

687.0 

437 

TWO 874 
Auxn..IARY 
TANKS 

TOTAL USABLE FUEL 

TOTAL USABLE FUEL 

*TOTAL USABLE FUEL 

USABLE 

FUEL QUANTITY DATA 
(JP-4) 

NONSELF-SEALING TANKS 

UNUSABLE 

US 
POUNDS GALLONS POUNDS 

2223.0 2.0 I'i:V-~3.0: 1~'ItJ-
',=, ')S,) 

2242.5 1.0 1,(' ,(6.5) 13 . 

4465. 3 3.0 19.5 

2840.5 4.00 26.0 

5681. 0 8.00 52.0 

WITHOUT INTERNAL 687.0 GAL. 
AUXILIARY TANKS 

WI'l'H 'ONE INTERNAL 1124.0 GAL. 
AUXILIARY TANK 

WITH TWO INTERNAL 1561.0 GAL. 
AUXlLIARY TANKS 

NOTES 

1. USABLE FUEL OO'lERWNED AT 1 DEGRiII:E NOSEOOWIII A:Trlm!).!!;. 
2. FUEL OENSITY OF 6.5 LB/GAL AT STANDARD DAY TEMPERATU.RE. 
3. THE SINGLE A UXILIARY FUEL TANK INSTALLED WEIGHS 332 POUNDS. 

T.0.1H·3(C)E·1 

FULLY SERVICED 

US 
GALLONS POUNDS 

344 2236.0 

346 2249.0 

690 4485.0 

441 2866.5· 

882 5733.0 

4465.5 LB. 

7306.0 LB. 

10, 146. 5 LB. 

THE ,00A[' AUXILIARY FUEL TA~ [NSTALLED W!I!lIG~612 POU'NiDS. 
*TOTAL USAttlJ!l FlJEL, W(TH 'f\WQ AUltIUAIUl FUEL TAlIIK$!lN uS$, M!U8T 

B>E AflUTED FoR 'l.'AirnOFIFGlWBB WiIlllG$lT. . . 
4. THE 1N$\I'AlLLA1.'roN VAR!lA'rrolllS(w EACH FUEL TANK MAY CAUSE TM'E TOTA.L CAPACITY OF A TANK 

TO VJutv AS MUCH AS ~8 GAUONS. 

Figure 1,27. FueIQu.ntitYQa~ 

t)ELEn::- FIlS 1_:1.,?",,pr~ (?o"tf(/"</vC'c 

WITH -rc, ,0 1,#1·3 - '11 ? / s - / (" ~ 
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FUEL US 
TANKS GALLONS 

FWD MAIN 333.0 

AFT MAIN 334.0 

TOTAL 667.0 
MAIN 

ONE 437 
AUXILIARY 
TANK 

TWO 874 
AUXILIARY 
TANKS 

TOTAL USABLE FUEL 

TOTAL USABLE FUEL 

-TOTAL USABLE FUEL 

FUEL QUANTITY DATA 
(JP-4) 

SELF-SEALING TANKS 

USABLE UNUSABLE 

US 
POUNDS GALLONS POUNDS 

2164.5 2.0 ~io' 
2171.0 1.0 (Ef.5, 

4335.5 3.0 19.5 

2840.5 4.00 26.0 

5681. 0 8.00 52.0 

WITHOUT INTERNAL 667.0 GAL. 
AUXILIARY TANKS 

WITH ONE INTERNAL 1104.0 GAL. 
AUXILIARY TANK 

WITH TWO INTERNAL 1541.0 GAL. 
AUXILIARY TANKS 

NOTES 

1. USABLE FUEL DETERMINED AT 1·1/2 DEGREE NOSE UP ATTITUDE. 

FULLY SERVICED 

US 
GALLONS POUNDS 

335 2177.5 

335 2177.5 

670 4355.0 

441 2866.5 

882 5733.0 

4335.5 LB. 

7176.0 LB. 

10,016.5 LB. 

2. FUEL DENSITY OF 6.5 LB/GAL AT STANDARD DAY TEMPERATURE. 
3. THE SINGLE AUXILIARY FUEL TANK INSTALLED WEIGHS 332 POUNDS. THE DUAL AUXILIARY FUEL 

TANKS INSTALLED WEIGH 612 POUNDS. *TOTAL USABLE FUEL, WITH TWO AUXILIARY FUEL TANKS 
IN USE, MUST BE ADJUSTED FOR TAKEOFF GROSS WEIGHT. 

4. THE INSTALLATION VARIATIONS OF EACH FUEL TANK MAY CAUSE THE TOTAL CAPACITY OF A 
TANK TO VARY AS MUCH AS±.3 GALLONS. 

Figure 1·28. Fuel Ouantity Data 

1-38 



~ 

T.O.1H·3(CIE·1 

ESTIMATED 
FUEL QUANTITY DATA 

(JP-4) 

CONFIGURED FOR EXTERNAL AUXILIARY FUEL TANK INSTALLATION 

USABLE UNUSABLE FULL Y SERVICED 

FUEL US US US 
TANKS GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS 

FWDMAIN 311.02 2021.16 3.48 22.6 314.5 2044.2 
(337.52) (2193.9) (341) (2216.5) 

AFT MAIN 313.3 2034.4 2.60 16.9 315.9 2051. 3 
(307.4) (1998.1) (310) (2015) 

TOTAL MAIN 624.32 4056 6.08 39.5 630.4 4095.5 
(644.92) (4192) (651) (4231. 5) 

AUXILIARY 386.7 2523.5 2 13 388.3 2523.9 
TANKS (398) (2587) (400) (2600) 

TOTAL USABLE FUEL WITHOUT EXTERNAL 624.32 GAL. 4056 LB. 
AUxn.IARY TANKS (644.92) (4192) 

TOTAL USABLE FUEL WlTH EXTERNAL 1011.02 GAL. 6579.5 LB. 
AUxn.IARY TANKS (1043.32) (6781. 6) 

NOTES 

1. FUEL CAPACITIES DETERMINED AT 1·1/2 DEGREE NOSEUP ATTITUDE. QUANTITIES SHOWN IN 
PARENTHESES ( ) ARE FOR GRAVITY REFUELING AND OTHER QUANTITIES ARE FOR PRESSURE 
REFUELING. 

2. USABLE FUEL DETERMINED AT 1.DEGREE NOSEDOWN ATTITUDE FOR BOTH PRESSURE AND 
GRA VITY REFUELING. 

3. FUEL DENSITY OF 6.5 LB/GAL AT STANDARD DAY TEMPERATURE 
4. JP·8 FUEL DENSITY OF 6.7 LB/GAL AT STANDARD DAY TEMPERATURE. 
5. THE EMPTY EXTERNAL AUXILIARY FUEL TANKS WEIGH 94 POUNDS. 
6. AS THE AMOUNT OF FUEL THAT CAN BE RECEIVED IN THE AUXILIARY FUEL TANKS VARIES GREATLY 

DUE TO THE HIGH LEVEL SHUTOFF SENSING SYSTEM, IT WILL aE NECE~SARYFOR THE PILOT TO RE. 
QUEST THE TOTAL AMOUNT OF FUEL TRANSFERRED BY THE TANKER TO DETERMINE.THE TOil'AL 
AMOUNT OF FUEL AVAILABLE. TO DATE, DATA HAS SHOWN THAT THE AMOUNT OF I"UEL RECEIVED 
VARIES FROM 150 TO 180 GALLONS PER TANK. . ' . 

7. THE INSTALLATION VARIATIONS OF EACH FUEL TANK MAY CAUSE THE TOTALCAPACITYOl<' A TANK 
TO.VARY AS MUCH AS;!:,3 GALLONS. . . . .. 

Figure 1-29. Fuel Quantity Data (Configured for Auxiliary Fuel Tank Installation) 
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FUEL QUANTITY DATA 
(JP 4) 

EXPLOSION SUPPRESSION FOAM INSTALLED 

USABLE UNUSABLE 

FUEL US US 
TANKS GALLONS POUNDS GALLONS 

FWD 295.9 1923.4 2.9 
MAIN (297.9) (1936.4) (10.9) 

AFT 277.5 1803.8 4.4 
MAIN (293.0) (1904.5) (14.4) 

TOTAL 573.4 3727.2 7.3 
(590.9) (3840.9) (25,3) 

AUX!· 365.4 2375.1 2 
LIARY (347.1) (2256.2) 
TANKS 

(No foam installed in External Auxiliary Tanks) . 
TOTAL USABLE FUEL WITHOUT EXTERNAL 

AUXILIARY TANKS 

TOTAL USABLE FUEL WITH EXTERNAL 
AUXILIARY TANKS 

NOTES 

POUNDS 

18.9 
(70.8) 

28.6 
(93.6) 

47.5 
(164.4) 

13 

627.2 
(648.7) 

1013.9 
(1046.7) 

FULLY SERVICED 

US 
GALLONS 

298.4 
(319.2) 

288.5 
(321.1) 

586.9 
(640.3) 

368.8 
(380.0) 

POUNDS 

1939.6 
(2075.5) 

1875.3 
(2087.2) 

3814.9 
(4162.7) 

2397.2 
(2470.0) 

4076.8 
(4216.0) 

6590.3 
(6803.0) 

1. FUEL CAPACITIES DETERMINED AT 1-1/2 DEGREE NOSEUP ATTITUDE. QUANTITIES SHOWN IN 
PARENTHESES ( ) ARE FOR GRAVITY REFUELING AND OTHER QUANTITIES ARE. FOR PRESSURE 
REFUELING. 

2. USABLE FUEL DETERMINED AT 1 DEGREE NOSEDOWN ATTITUDE. 
3. FUEL DENSITY OF 6.5 LB/GAL AT STANDARD DAY TEMPERATURE. 
4. ONE EMPTY EXTERNAL AUXILIARY FUEL TANK WEIGHS 94 POUNDS 
5. AS THE AMOUNT OF FUEL THAT CAN BE RECEIVED IN THE AUXILIARY TANKS V ARIES GREATLY 

DUE TO THE HIGH LEVEL SHUTOFF SENSING SYSTEM, IT WILL BE NECESSARY FOR THE PILOT TO 
REQUEST THE TOTAL AMOUNT OF FUEL TRANSFERRED BY THE TANKER TO DETERMINE THE 
TOTAL AMOUNT OF FUEL A V AILABLE. TO DATE, DATA HAS SHOWN THAT THE AMOUNT OF FUEL 
RECEIVED VARIES FROM 150 TO 180 GALLONS PER TANK. 

Figure 1·29. Fuel Quantity Data (Helicopters Modified bV T. Q. 1 H·3·609) 
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Figure 1·31. Sinf1le Internal Tank Auxiliary Fuel System Diagram 

priort(J)' .' .CHoSE •• and all HH-3E heli· each fuel transf~r line, lulows fuel from the li,uxili, 
copters are equiPJled with the external auxiliary ary fuel tank to be,lP"avitYtransf~tted to ~itheror 

.,~ ~ fuel tan,1!; ,SMstljIn,~Elefigu,res ~ 1,·28, 1·29 and both of the main fuel' tariks.rh~: dual tank auidli· 
1·30 for fuel quantity data. ()eu;~ 1-J..7 .-+f,~ ary fuel system (tigtlre1.33) is a c()lllbination of 

""'" "",wee- tv I 7""ff Te ro two single tan'k~s,tem~ with modified p\unibln.g 
Intern,1 ~lIltili\lryF'lIeITenk System. 1/1·':- ?97'" andGi()ubl:ethe'fu~ciJ.j8.~ity. In the du3ll tank in· 

, '. , stalla,tio'~,,'il,l).e't~rward a';l~Uiary fu~l ta~~ is moved 
The J~W~IH, awc'i~, weltal'!k system" eitber a forward to allow an auocihary tank tQ Ine mstalled 
siRgle or dual tanJt system,'maybe installed to in- overeaclirtuilii. tank. " 
crease the range and endurance of the he!dcopter. 
The single tank auxiliary' fuel system (figure 
1·31) consists ola tank that is mounted on 'the 
cargofioor,fioat valves, an auxiliary ~el filler 
neck;p~ovisfOns fotfuel venting;' hndjllMtricai pro· 

~ visionHorfuel dump\ng. A fuel valire,lbc8.tl)d in 

Internal AUJdliary Fuel Tanks. 

The fil;>erglass internal auxiliary fuel tanks are the 
same for either the single orduai installation. The 
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Figure '·32. Proper External Auxiliary Fuel tank To 80mb ShacklelnsteJlation 

dual auxiliary fuel system uses two single tank sys­
tems, but only one outlet per tank. When using 
tbe single tank system, two fuel transfer lines, each 
equipped with a float valve, are used to supply fuel 
to the helicopter'sforward and aft fuel.tapk\! .. 
When using the dual tank system, each auxiliary 
tank is equipped with one fuel tra,nsferline with a 
float valve. The forward auxiliary fuel tankpro~. 
vides fuel to the helicopter's forward fuel tank an4 . 
aft auxiliary fuel tank provides fuel to the helicop: . 
ter's aft fuel tank. Each tank is also equipp~d with 
a fuel jettison line and dump valve. Refer to FUEL 
DUMPING SYSTEMS in the section for procedures 
to jettison internal auxiliary fuel. A single auxiliary 
empty fuel tank installed weighs 332 pounds while 
tbe dual auxiliary empty fuel tanks installed weigh 
612 pounds. An auxiliary tank support displaces a 
floor area of 7 feet 2 inches by 4. feet 6 inches. The 
tank, or tanks, are vented tb the atmosphere and 
are filled through an external filler cap located on 
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tbe right side of the helicopter. The dual tank sys­
tem is filled tbrough the rear tank only. The aux­
iliary fuel tanks are secured to the cargo compart­
ment floor tiedown rings, the single tank using 12 
tiedown.s and. tbe dUlU tal')~S uS.ing 24 tie<!l0wns. 

I nterMI Auxiliary FueiSystem 'Mal1ualShufoff . 
Valves.'" . 

The two auxlliary1!Uel systemm'artUiIl shutoff 
valves located between the floor and the auxili­
ary fuel'tank,rnaybe'opened anytime ailXUiary 
fuel is desiliedor reqUired.' , .. 

Float Valves. 

The fuel transfer lines are eq4ipped with a float 
valve which prevents overfilling oftbe main fuel 
tanks. The float valves are actuated by the rising 
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Figure 1'33, Dus/lnternal Auxiliary Fuel System Diagram 

fuel level in the main tanks and shut off when the ' 
main tanks are full. 

External Auxiliary Fuel System. 
(See figure 1-35). 

The external auxiliary fuel system is installed to 
increase the range or endurance of the helicopter. 
The system does not provide fuel directly to the 
engine, but functions to repleniSh fuel into the 
main fuel tanks. The system consists of an externaT 

I auxiliary fuel tank, attached outboard of ea.ch ' 
sponson, an external auxiliary fuel tankpresliunza' 
tion system, a bomb rack with attaching andre- ", 
lease mechanisms, and a control panel. The exter­
nal auxiliary'fuel tanks may be electrically or 

mechanically jettisoned. The tanks may be gravity 
fueled or serviced through the gr6und J!Jressure 
andj or air refueling systems; 'F'u'ells transferrffiHo 
the main fuel tankS ata rategreater'than dulli. en­
gine consumption by.'preilSl!ltlzlng'thElal!lxilla:ryfuel 
tanks wi'th engine ~ompregsot ~reed air. Th'e tanks 
may he'siinttltahemtslY'pressutizediby ettheror 
both engines.' The'sygtem operates on 28 volts de 
from the de etlllintial bus. The circuit for each tank 
presStirlz'a~il!>nliy$tem is protected by circuit break' 
elli, marked' LH and RH and under the headings 
BLEED A.IR alidll:XT AOX FUEL TANK, located 
on the co~ilot'scirci.lit breaker panel. On CH-3E 
III~ and all HH~3E helicopters, the tank pres· 
surization system and tank fuel valves are pro­
tected by circUit breakers, LH and RH, and under 
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the heading FUEL MANAGE, also located on the 
copilot's circuit breaker panel. The jettison circuits 
are protected by circuit breakers, marked LH and 
RH, under the headings JETTISON and EXT AUX , 
FUEL TANK, also located on the"copilot'scircuit 
breaker panel. 

NotE, ' 

The MASTER POWER switch, located 
on the pressure refueling panel, must be 
placed in the OFF position when trans· 
ferring fuel from the auxiliary to main 
tanks. 

External Auxiliary Fuel Tanks. 

Each external auxiliary fuel tank (figure 1·2) 
weighs 94 pounds empty, has a capacity of 200 gal· 
Ions, and is interchangeable for use on either spon· 
son pylon. The tanks, one mounted outboard of 
each sponson pylon, are attached to bomb racks 
and stabilized by sway braces. When properly in· 
stalled, the release lever is positioned at an angle 
toward the electrical solenoid. The manual release 
striker plate will be positioned between the release, 
lever and the electrical solenoid. The electrical 
solenoid will be in the cocked position with ap· 
proximately one inch of solenoid plunger showing. 
(See figure 1·32.) The mounting attitude of the 
tanks provides expansion space while refueling in 
a normal ground attitude as well as maximum us· 
able fuel during cruise. The tanks may be indivi· 
dually or simultaneously jettisoned electrically, 
and simultaneously jettisoned by the mechanical 
release handle. Self·sealing quick disconnects are 
provided at each tank line to seal off the appro· 
priate line when the tanks are jettisoned., The tanks 
are pressurized by ,engine compressor bleed air to 
force the fuel jnto, the main ,fuel tanks and are reo 
fueled through filler caps located on the top, of the 
tanks. When pressure exceeds approximately 13 psi, 
the tanks are vented through pressure relief valves 
in the compressor air inlet line. When the auxiliary 
fuel tanks are empty, compressor bleed air will 
continue to flow through the auxiliary fuel tanks 
into the main fuel tanks, where it is vented out the, 
main fuel tank vents until the bleed ail' shutoff 
valves are closed. The bleed air shutoff valves may 
be closed when the auxiliary tanks are empty, as, 
indicated by decreasing main fuel tank levels on 
the fuel quantity indicating system. Each auxiliary 

'.44 

fuel tank is equipped with a thermistor and tank 
vent valve. The thermistors operate in conjunction 
with the ground pressure and air refueling,systems 
to indicate when the tanks are full and to then 
close the auxiliary tank fuel valves. 

NOTE 

• The external auxiliary fuel tank pres· 
suriz,ation Bhouldbe,tunUld off when 
tanks ate empty to prevent any pos­
sible loss of engine performance. 

• External auxiliary fuel tanks are not self· 
sealing or bulletproof and constitute a 
potential hazatd when exposed to small 
arms fire, and should be jettisoned, parti· 
ctilarlywhen containing unusable fuel. 

Fuel Tank Pressurization System. 

The auxiliary fuel tanks are, pressurized by engine 
compressor bleed air. The pressurization systems 
contain check valves, a pressure regulator, Bhutoff 
valves, and pressure relief valves. The crossfeed 
configuration permits both tanks to be simultan· 
eously pri.ssurized by either or both engines: The ~ 
pressure regulator maintains a pressure of 10 psi 
to the shutoff valves when either or both engines 
are operating. Opening the shutoff valves will per· 
mit the compres80rbleed air to pressurize respec· 
tive tanks. The pressure relief valve will vent ex· 
cessive pressures above 13 psi (input compressor 
air on accumulated tank pressures) overboard. 
Each shutoff valve is equipped with a vent to reo 
lieve all tank pressure when the valve is closed. The 
shutoff valves are controlled by switches, located 
on the auxiliary fuel control panel. 

Auxiliary Fuel Cont~ol Panel. 

, The auxiliary fuel control panel,located on the 
cockpit console (figure 1.18), contains all switches 
for operation of the pressurization system and elec· 
trically jettisoning the external auxiliary fuel tanks. 
The switches that are appropria1;e to the left tank 
are under the general heading L 'l'K, and the 
switches that are appropriate t<i> the right are under ~ 
the general heading RTK. The resPectivepressuri, ~ 
zation switches,with marked positions PRESS and, 
OFF, control the pressurization shutoffvalv<)s and ' 
auxiliary tank fuel valves. Placing a pressurization 



switch in the PRESS position will open the appro· 
priate shutoff valve permitting the respective tank 

~ to be pressurized and simultaneously open the aux· 
iliary tank fuel valve permitting fuel to transfer to 
the main tanks. When a switch is placed in the OFF 
position the bleed air shutoff valve and auxiliary 

~ tank fuel valve is closed. The three guarded switch· 
, es, all marked JETTISON, are used to electrically 

jettison the auxiliary fuel tanks. When the switch 
under the general heading L TK is actuated, the 
left auxiliary fuel tank will be electrically released. 
When the switch under the general heading R TK is 
actuated, the right auxiliary fuel tank will be elec· 
trically released. Actuating the switch under the 
general heading BOTH TKS will simultaneously 
electrically release both tanks. 

Auxiliary Fuel Tank Manual Release Handle. 

The manual release handle, located on the cockpit 
• ~onsole (figure 1·17), is actuated to simultaneously 

mechanically release both external auxiliary fuel 
tanks. 

NOTE 

It may require up to 65 pounds of force 
to release the external auxiliary fuel 
tanks. A total pull of 2'4 inches is re, 
quired. 

FUEL DUMPING SYSTEMS. 

The fuel dumping systems consist of an internal 
auxiliary fuel tank dumping system, a manually 
controlled fuel dumping system, and a rapid fuel 
dumping system. 

Internal Auxiliary Fuel Tank Dumping System. 

Those CH·3E helicopters prior to III equipped 
with internal auxiliary fuel tanks, have the capa· 
bility of dumping auxiliary fuel at a rate of ap· 
proximately 560 pounds per minute in level flight. 
Each auxiliary fuel tank is equipped with a fuel 
jettisoning (dump) line and an electrically operated 
dump valve that has a manual override. The dump 
valve is activated by movement of a toggle switch 
located on the auxiliary fuel control panel. Fuel is 
dumped through a dump port, located at station 

~ 326 In the right sponson, and exits from the lower 
, rear. 

Auxiliary Fuel Jettison (Dump) Switch. 

The toggle type auxiliary fuel jettison switch, 
marked JETTISON and OFF, is located on the 
auxiliary fuel tank control panel on the cockpit 
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console (figure 1·17). When the switch is placed in • 
the JETTISON position, fuel is dumped overboard 
through the dump valve. The jettison switch is 
powered from the dc essential bus through a cir· 
cuit breaker marked JETTISON and under the gen­
eral heading AUX FUEL CONTROL, located on 
the dc circuit breaker panel above the copilot. 

Manually Controlled Fuel Dumping System. 

Helicopters modified by T.O. 1H-3-505 are equip· 
ped with a manually controlled fuel dumping sys· 
tem which permits fuel to be dumped from the for­
ward main fuel tank at a rate of 150 pounds per 
minute in level flight from 70 knots to V max 
knots, during descents through full autorotation at 
100 knots, and during water taxi. The system con­
sists of manual fuel close line and dump valves, lo­
cated in the cargo compartment, plus some addi­
tional hosing. The dump hosing extends up from 
the tank through the cargo compartment and out 
through the outboard tail end of the right sponson. 
The manual fuel dump system must be used in con­
junction with the boost pumps and crossfeed sys­
tem. All boost pumps must.be ON, the crossfeed 
OPEN, and engines operating, before fuel dumping 
can be attempted. 

The manual fuel dumping system will 
dump tile entire fuel load from the for­
ward tank if not monitored. The system 
uses the e:!(isting fuel boost pumps in 
the forward tank and does not provide 
the protection of 500 pounds reserve 
in each tank that the rapid fuel dumping 
system provides. 

NOTE 

When the manual fuel dump system valve 
is in operation, fuel boost pump failure 
lights and fuel filter bypass lights may il­
luminate. This is a normal condition caused 
by a drop in prime fuel pressure and the re­
sultant pressure differential across the fuel 
filters. The fuel boost pump failure lights 
should go out when the fuel pressure sta­
bilizes upon releasing the manual fuel 
dump valve. 
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