
ADVERSE WEATHER CONGlnONS . 

• When flying in and around mauntainous terrain 
under adverse weather' conditiQlls, it shoUld be re­
membered th.at th.epossibility of inadvertent entry 

~
into cloudsis·ever present. Aircul'rents are un­

redictable an<!lmay caullE!oleudformations to 
shift rapid4. Since depth.peroeption is poor with 
relation to distance from cloud fal'matian and to 
cloud movement, low hanging clouds and scud 
should be given a wide berth at all times. In addi-

~ tion to being well'briefed, the ,pilat shauld care­
fully study the route ta be flown. A oareful oheck 
of the helicopter compass should be maintained in 
order to fly a true heading, if the accasian 
demands. 

SUMMARY. 

The following guide lines are considered to be most 
important for mountain and rough terrain flying. 

a. 

b. 

c. 

d. 

e. 

f. 

Make a continuous cheCk of wind direction 
and estimated velocity. 

Plan your approach 80 that an abort oan be 
made downhill and/or into the wind with­
out climbing. 

If wind is relatively calm, try to select a hill 
or knoll for landing so as to take full advan­
tage of any possible wind effect. 

When evaluating a landing site, execute as 
many fly-bys as necessary with at least one 
high and one low pass before conducting 
operations into a strange landing area. 

Evaluate the obstacles in the landing site 
and consider possible null areas and routes 
of departure (figure 2-11). 

Landing site selection should not be based 
solely on convenience, but consideration 
should be given to all relevant factors. 

Determine power available and power re­
quired prior to attempting a landing. 

Watch for rpm surges during turbulent con­
ditions. Strong updrafts will cause rpm to 
increase, whereas downdrafts will cause 
rpm to decrease. 

T.Q.1W-3(OlE·1 

i. AVGicIl flight in or near thumderstorms. 

j. Give all cloud ·farmatieDs a wide berth. 

k. Fly as smo@thly as passlliJle and avoid steep 
tums. 

1. O~088 mountain .peaks and ridges high 
enough to stay out·01 downdrafts an the 
leeside af th.e crest. 

m. Avoid downdrafts prevalent on leeward 
slapes. 

n. Plan your flight to take advantage of the 
updrafts on the windward slopes. 

o. Whenever possible, appraaches to ridges 
should be along 1ihe ridge rather than per­
pendicular . 

p. Avoid high rates of descent when approach­
ing landing sites. 

q. Know your route and brief well for flying 
in these areas. 

SLOPE LANDINGS. 

When hovering over a slope, the amount of ground 
effect is less than when hovering over level ground. 
The percentage of ground effect lost will vary with 
the degree of slope. Prior to landing on slopes, the 
parking brake shOUld be applied 'and the nosewheel 
locked to prevent the aircraft from rolling or 
turning. Ground contact should be made using a 
vertical. descent. Sideward motion of the nose gear 
should be avoided to prevent breaking the nose 
gear lock. Landings on slopes up to approximately 
4 degrees differ very little from normal, level land­
ings, and any direction of landing may be accom­
plished. On slopes greater than 4 degrees, a cross­
slope landing with the right side upslope is 
recommended whenever possible. The normal left­
side low-hover attitude makes this type landing 
easier to accomplish than in other directions. If a 
right-side upslope landing is not possible, the fol­
lowing order of preference in landing is recom­
mended: Nornp§lope, left IIjde JJg~ope, and nose 
downslope. Nosedowp, slope landings should be 
av01ded'due to danger of ground contact by the 
tailboom. Takeoffs and landings should be accom­
plished with smooth positive control movements 
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to permit ~topping or aborting the maneuver at 
any time. The helicopter will have a tendency to 
slide downslope slightly during landings; however, 
rapid or excessive control movement should not be 
used to eliminate this characteristic. Proper cyclic 
trim position for takeoff will be retained if the 
trim is not adjusted after landing. 

,. WARNING I 
Avoid using a combination of excessive 
cyclic and low collective setting. During 
slope operations with the AFCS engaged, 
cyclic control inputs will be induced by 
the AFCS due to fuselage attitude 
changes. These inputs will be in a direc­
tio" to hold the helicopter on the slope 
but will reduce rotor-to-fuselage and 
rotor-to-ground clearance. If a large' 
cyclic control movement or rapid reduc­
tion of collective is applied, excessive 
rotor blade flapping may occur. If the 
cyclic control is near the fore or aft posi­
tion and the collective is lowered rapidly, 
the rotor blades may flex or dip suffi­
ciently for the blades to contact the 
aircraft. 

Cross Slope. 

After the upslope gear is on the ground, use 
smooth' control inputs to maintain a near-level at­
titude. Reduce collective to place the nosll gear on 
the ground and further reduce coUective to lower 
the downslope gear to the ground. As the colle.c­
tive is reduced, additional lateral cyclic control 
may be used to help control the rate of roll;.how­
ever, avoid overcontrolling that could result in 
rotor blade contact with obstructions on the up­
slope side of the aircraft. After the helicopter is 
firmly on the ground, decrease the collective to full 
down. 

To take off from a cross-slope, slowly increase col­
lective to bring the helicopter to a level attitude be­
fore breaking clear of the ground. The helicopter 
will normally roll towards the downslope side just 
as the last gear breaks ground, and a large upslope 
lateral cyclic input should not be used to avoid re­
ducing rotor-to-ground clearance on the upslope 
side. 
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Takeoff is accomplished by increasing collective to 
establish a level attitude as the nose gear breaks • 
clear of the ground. The cyclic control is used only" 
to stabilize the attitude and not to lift the main 
gear off the ground. 

Nose Downslope. 

The aft ramp may be opened enough to permit a 
crewmember to observe and report tailboom and 
rotor clearance. However, if the ramp IS opened to 
the level position, its ground clearance will also be t 
critical at near-maximum slopes or on uneven ter­
rain. While descending vertically and as the main 
gear touches down,hold tile. cyclic stick essentially 
fixed"using only sqlall stabiHzing inputs, to pre-
vent rotating the tail into the ground. The collec-
tive is then decreased.to lower the nose gear to the 
ground. ~here is very little tendency for the heli­
copter to slide or to roll if brakes are applied prior 
to landing. 

TakEioff isaccompl\shed by increasing collective to • 
establish a level attitude. As the main gear breaks .. 
ground, there is a tendency for the helicopter to 
move forward. Extreme caution must be used if 
this movement must be stopped, since any aft 
cyclic input may rotate the tail into the ground. If. 
possible, it is best to let the helicopter move for- • 
ward with little or no aft cyclic input until well 
clear of the ground. If this is not possible, a crisp 



and positive vertical rate of climb should be used 
from just before main gear lift·off until well dear 
of the ground. 

SHIPBOARD OPERATING 
TECHNfQU,ES. 

HELlCGP1J'ER DECK HANDLING. 

, ,Due to the topheavy configuration ·of the heli· 
coptm:, precautions must be observed in all move· 
'ments to preclude possibility of damage to the 
relatively ;light structural members and rotor blades. 
Chains and tied owns should be installed at all times. 

ROTOR ENGAGEM'ENT. 

When the helicopter is ready in all respects and 
upon signal from primary flight control (PRI' 
FLY), the rotors may be engaged. Mandatory reo 
quirements for engagement of ,the rotor consist of 
the following items: 

1. Main landing gear tied owns secured with 2 
to 3 inches slack and chocks in place. 

2. Flight deck clear of unnecessary personnel. 

3. Parking brakes on. 

4. Winds below maximum wind velocities for 
rotor engagement. 

With the rotors engaged on the flight 
deck, disengage the automatic flight con· 
trol system. This is extremely important, 
especially when the ship is turning, as 
the turn will be resisted by the yaw 
channel and cause the helicopter to turn 
in relatioll to the deck of· the ship. 

SHIPBOARD LANDING. 
(Refer to figure 2·15.) 

When approaching a ship for landing or hover res· 
cue operations, caution must be exercised to avoid 
the ship's superstructure, antennas, and cargo 
masts. Various ships, ship loads, winds, sea condi· 
tions, and ship's heading will cause a different 
pitch and roll cycle that must be evaluated prior to 
approaching the ship. For shipboarq landing to 
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port a left·hand pattern should be flown at 300 
. feet and 70 knots. For landing to starboard a right· 

hand pattern should be flown. Prior to landing a 
before landing check should be performed and 
parking brakes should be set ,ON. The helicopter 
should be brought to a hover or near hover (not to 
exceed 5 knots in relation to the ship) short of and 
higher than the flight deck at the top of its pitch. 
Once the helicopter is on the deck, collective 
should be maintained in a full down position, and 
the. AFCS disengaged. The tiedowns, chocks, and 
gear pins should be installed prior to accomplishing 
the after landing checklist. 

SHIPBOARD TAKEOFF. 
(Refer to figure 2·16.) 

With the tiedowns removed, the chocks in place, 
and the parking brakes set, the helicopter should 
take off vertically and clear the ship. AFCS should 
be engaged just prior to takeoff. Landing gear 
should be raised as soon as the helicopter is clear 
of the ship. 

GO·AROUND. 

Attain a minimum forward speed of 70 knots and 
establish a.climb. Above 100 feet altitude, com· 
plete the AFTER TAKEOFF checklist. 

AFTER LANDING. 
The AFTER LANDING check provides for reo 
ducing various electrical and other loads. After 
landing, if no portion of the AFTER LANDING 
checklist is accomplished and no change is made in 
the aircraft configuration from that prior to land. 
ing, or the ROTOR SHUTDOWN AND ENGAGE· 
MENT (ENGINES RUNNING) checklist is used, 
use of the BEFORE TAKEOFF checklist is not 
required for the subsequent takeoff. For all prac· 
tical purposes, the helicopter is still being con· 
trolled aerodynamically until the rotor is shutdown. 
The only action required on these short duration 
stops or landings is to maintain appropriate rotor 
speed and continuously monitor engine instru· 
ments. 

1. Throttles -102% Nr. (CP/FE) 

2. Lights - SET (CP/FE) 

The strobe lights should be turned off and 
the position lights will be turned to flash 
position. 
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GO·AROUND 

TURN SLIGHTLY TO CLEAR 
HANGAR AND ANTENNAS 
GEAR UP • POWER MAXIMUM 
INCREASE AIRSPEED TO 70·80 KNOTS 
CLIMB AND RE·ENTER TRAFFIC 
PATTERN 

BRING ACFT TO A HOVER SHORT___ " 

OF THE FLIGHT DECK AND ". ""_""~-7r-- _ '~. 
SLIGHTLY ABOVE IT BEFORE ~~ 
LANDING --: = __ ~._'.- ~ ~ _~ .. • '>" -, 

-,-- ' 

CONTACT PRI FL Y 
REPORT ••• 

MAINTAIN AND APPROACH NOT TO 
EXCEED 500 FPM, GRADUALLY 
REDUCE AIRSPEED 

GEAR DOWN AND LOCKED 
POWER·UP 
BRAKES·SET 

ENTRY PORT LANDING ,. .... 
(LEFT PATTERN) ,'11 • 
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300 FT 70 KNOTS 

COMPLETE PRE·LANDING CHECK LANDING CONSIDERATIOHS 

PORT LANDING, . , .. LEFT PATTERN 
STARBOARD LANDING,,, RIGHT PATTERN 
THE PILOT SHOULD CROSS THE DECK 
EDGE AT LEAST 10.15 FEET ABOVE IT 
TO COMPENSATE FOR THE PITCH AND/OR 
ROLL OF THE DeCK AND ASSOCIATED 
rURBULENCE IN THIS AREA 

Figure 2·15. Typical Shipboard Landing and Go·Around 

MAX POWER VERTICAL TAKEOFF 
FROM CHOCKS. SLIGHT REARWARD 
AND SIDEWARD FLIGHT TO CLEAR 
HANGAR AND ANTENNAS. GEAR UP 
CROSSING EDGE OF FLIGHT DECK. 
ACCELERATE RAPIDLY TO BEST 
CLIMB AIRSPEED 70-80 KNOTS 
USING MAX POWER. CLIMB TO 
SAFE AL TITUDE. 

RELATIVE WIND 
10°· 30° OFF NOSE 
OF HeliCOPTER 

Figure 2·16. Typical Shipboard Takeoff 

PRIOR TO LAUNCH 

RECHECK ......... . 
PINS AND TIEDOWNS 
REMOVED 
AFCSON 

POWER MAXIMUM 

( 

• 



3. Heater switch - OFF. (CP/FE) 

NOTE 

The vent fan will continue to operate 
after the heater is shut off. Allow 2 min­
utes after the heater is shut off to allow 
the temperature in the plenum chamber 
to drop to 490 C prior to removal of re­
quired electrical power sources. After 
shutdown, the temperature may rise due 
to residual heat, causing the fan to come 
on, especially if the free air temperature 
is very high. 

4. Pitot heater switch - OFF. (CP/FE) 

5. IFF - AS REQUIRED (P /CP) 

NOTE 

Tum the IFF to STBY or OFF to elimi­
nate signals which may block the con­
trollers scope and interfere with the 
control of airborne aircraft. 

6. Electronic altimeters - OFF (P, CP) 

7. Doppler - STBY (CP/FE) 

8. "After Landing checklist completed." 
(CP/FE) 

ENGINE SHUTDOWN. 

During engine shutdown, a designated 
crewmember or ground personnel should 
be positioned in front of the helicopter 
to monitor engine shutdown, droop stop 
positioning, and to preclude personnel 
from inadvertently trespassing into 
danger area. (See figure 2-2.) 

1. 

2. 

T.0.1H·3(C)E·1 

Parking brake _. "ON." (P) 
RW~) 

Navigation sets, unnecessary radios, and 
doppler - "OFF." (CP) 

NOTE 

Doppler navigation equipment should be 
turned off prior to rotor shutdown as 
damage to the doppler power supply 
may result. 

3. APU - "START." (CP/FE) 

This will ensure utility hydraulic pressure 
until the landing gear lock pins have been 
installed. 

WARNING 

elf the APU is not running, pins and chocks 
will be inserted prior to rotor shutdown. 

e When engine shutdown is to be accom­
plished with the APU inoperative, pull 
the No.1 engine throttle back to ground 
idle with the No.2 'engine driving the 
rotor at 100% Nr or above. If the gener­
ator caution lights illuminate, proceed 

. with the Shutdown with Tail Takeoff 
FreeWheel Unit Inoperative checklist in 
Section III. If the generator caution 
lights do not illuminate proceed with the 
Engine Shutdown checklist. 

4. Engine and windshield anti-ice - "OFF." 
(CP/FE) 

5. Ignition switches - "OFF." (CP/FE) 

6.. Throttles - "GRD IDLE." (CP) 
(,'·r,'~;l, :",' "'''>'''':;'''Il 

To provide .engln·eeoQl!ng{iriortli> 'englnel , 
shutdown, one. of the following condi­
tions must tran1j,)freb'efdre niC!>v,lngthe 
throttles to the SHU'1'OFF position. How­
ever, in an emergency, the engine may be 
shut down Immediately. 

I 
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a. One minute of taxiing. 

b. One minute of operation at, or above the 
minimum governing range and with 
minimum collective pitch. 

c. One minute at ground idle. 

7. Droop stops - ''IN.'' (FE/FIREGUARD) 

One or more droop stops may not posi­
tion properly during rotor shutdown. To 
preclude rotor blades from striking the 
tail pylon, neutralize flight controls and 
apply rotor brake as soon as practical. 

8. Throttl~s- "SHUTOFF." (CP) 

9. Fuel management system - "OFF." (CP) 

a. Fuel shutoff valve and crossfeed valve 
switches - CLOSE. 

b. Fuel boost pump switches - 0 FF. 

10. Rotor brake - "ON." (P) 

Apply smoothly when rotor speed drops 
below 45%. Whenever the rotor brake hy­
draulic pressure is 10 psi, and electrical 
power is supplied to the essential bus, the 
caution light will go on. When the rotor 
brake. hydraulic pressure drops below 10 
psi, the light will go out. 

NOTE 

To reduce wear and to provide a smooth· 
rotor shutdown, it is recommended to use 
30% shutdown speed, wind permitting. 

11. AFCS - "OFF." (P) 

12. Pins and chocks - "IN." 
(FE/FIREGUARD) 
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13. 

WARNING I 
The auxiliary fuel tank pins will be in­
stalled prior to installing the wheel 
chocks and the wheel chocks will be in­
stalled prior to installing the landing gear 
lock pins and AN/ALE-20 safety pins. 

T5 - "CHECKED" (for possible post shut· 
down fire). (P/CP) 

NOTE 

A slow buildup of T5 to temperature 
above 2000 C after engine coastdown 
cooling is not abnormal, especially in 
warm weather. However, if T5 reaches 
2600 C, monitor closely for possible post 
shutdown fire. If T5 reaches 3000 C, 
engage the starter with ignition off and 
motor the engine until T5 is below 
2000 C. 

If high T5 persists, monitor fire warning 
lights and have engine exhaust stack 
visually checked for fire. If fire is de­
tected,. proceed with ENGINE COM­
PARTMENT FIRE procedures in 
Section III. 

14. APU - "OFF." (CP/FE) 

Permit the APU to coast down to 10% 
or below prior to turning the battery 
switch off or fire warning system will 
be inoperative. 

,NOTE 

··Thefii:~,~~~iq~.~isteW~N· .. a,?ti)y~t~, 
. IJlqlJlertal"~'~~lt~~u,j;<!~1"!.n pf, I:ngp1e~, 
-or,APV", 'l', ('c"-"!"'- !'r,"; <!~)';',"", • 

i.· 

., -, ,:..1 



15. All radios- "OFF." (CP/FE) 

16. All electrical swit;ches - "OFF." (CP/FE) 

17. Emergency exit lights switch - "RESET." 
(CP/FE) 

18. "Engine Shutdown checklist completed." 
(CP/FE) 

BEFORE LEAVING THE 
HELICOPTER. 

The pilot will ensure that classified IFF codes (if 
used) have been removed and all required entries 
have been completed in the Form 781. 

NOTE 

The flight crew shall make entries in the 
Form 781 indicating when any flight 
limits have been exceeded. 

ROTOR SHUTDOWN AND EN­
GAGEMENT (ENGINES RUNNING). 

This checklist may be used for rotor shutdown and 
engagement (engines running) during operational 
stops and for water operations. 

AFTER LANDING. 

1. Throttles -102%. (CP) 

2. Lights - Set (CP/FE) 

3. APU-START. (CP/FE) 

Failure to start the APU prior to rotor 
shutElown, with engines running, can re­
sult in lack of lubrication for the high 
speed engine drive shaft when rotors are 
reengaged. 

. 
4. Doppler/IFF - STBY. (CP) 

ROTOR SHUTDOWN. 

1. Parking brake - "AS R~[RED."_ 
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2. Throttles - "GRD IDLE." (CP) 

3. Droop stops - ''IN.'' (FE) 

4.· Rotor brake - "ON." (P) (45% Nr or less) 

5. "Rotor Shutdown checklist completed." 
(CP/FE) 

ROTOR ENGAGEMENT AND BEFORE 
TAKEOFF. 

1. Passenger and crew briefing -
"COMPLETED." (P) 

2. Ramp - "AS REQUIRED, CABLES 
ATTACHED." (FE) 

3. . Area - "CLEAR." (ALL) 

4. Rotors - "ENGAGED." (P) 

5. APU master switch - "OFF." (P) 

6. Unloaded engine throttle - "SET, 102%." 
(P) 

7. Doppler/IFF - "AS REQUIRED." (CP) 

8. AFCS ~ "CHECKED ON." (P) 

9; Engine and transmission instruments -
"CHECKED." (CP) 

10. Caution and advisory lights -
"CHECKED."(P) 

11. Parking brake - "OFF." (P) 

12. Personnel door emergency release handle -
"CHECKED." (FE) 

13. Passenger and crew - "READY FOR 
TAKEOFF." (FE) 

14. R~io call- "AS REQUIRED." (PI.CP) 

15. Throttles - "AS REQUIRED." (state 
setting) (CP) 

16. "Rotor Engagement and Before Takeoff 
checklist completed." (CP/FE) 
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WATER OPERATIONS. 

The procedures in this section cover normal water 
operations as they differ from land operations. 
The helicopter is designed for amphibious .opera­
tions which require an understanding of its capa­
bilities in terms of sea state conditions. Refer to 
figure 2-17, Water Clearance, to note the helicopter 
clearances when resting on the water. For normal 
operations with rotors turning, the helicopter may 
be operated.in water up to and inGiuding sea state 
3 as noted in figure 2-21. Normal rotor shutdown 
and engagements may be conducted on water up 
to and including sea state 2 conditions. 

Normally, aircrews operating in the vicinity of 
larger bodies of water or near coastlines will have 
information concerning sea sta~ conditions either 
from the weather forecaster or from local Coast 
Guard units. It is imperative that pilots operating 
over open water become proficient in relating fore­
cast and observed sea state conditions as seen from 
the air with actual conditions on the water. Figure 
2-21 is provided to assist the pilot for this purpose. 
It should be noted that, depending on the duration 
that a given wind condition has existed, and the 
rate at which it has increased or decreased, the 
wave crest height and distance between crests will 
vary. The values shown in the table are for rela­
tively steady state conditions of long duration. 
Further, the presence of ground swells makes ac­
curate observations exceedingly difficult and re­
quires good judgment to determine the effects of 
superimposinga'wave system on the ground swells. 
When operating on the water, the pilot should be 
aware of several factors which will assist in deter­
mining the type and amount of control necessary. 
The hull and sponson design, coupled with con­
siderable excess buoyancy, provides the helicopter 
with excellent roll stability characteristics. At 

lower sea states, this stability permits rotor shut­
down with comparative ease. After rotor shut- ; 
down, the helicopter will weather-vane into the 
wind which reduces the possibility of larger roll 
angles being induced by the waves. When operating 
on the water with rotors turning, it may be neces­
sary to use the flight controls to increase water 
stability. This may require use of cyclic to main­
tain a fairly level tip path plane as the helicopter 
pitches or rolls with the waves, or the use of col­
lective to lighten. the aircraft on the water and to 
increase rotor tip olearance and· tail clearance. 
Usually a combination of these. techniques 'are 
used, with the objective of maintaining a nominally 
level helicopter attitude to fully assure that neither 
the mainnbr tail rotor contacts the water. 

I WARNING I 
During water operations, airframe, rotor 
blade, and engine icing may occur when 
the temperature is at or below 100C 
OAT. Below 7150C th~ rate of accu~ula­
tion will normall~dil';rease. Icillg may 
degrade petformartceto' the point where 
flight becomes impossible, and visibility 
will be.impaired with windscreen icing .. 
The foreign object deflector will be in­
stalled if icing conditions are anticipated. 

BEFORE STARTING ENGINES ON WATER. 

Procedures are the same as in land operations; 
however, care must be exercised to ensure the heli­
copter does not drift into obstacles or shallow 
water. If the rotor brake is not 0\1, ,the helicopter 
will rotate to the right upon engine start. 

Figure 2-17, Water Clearance 
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ENGINE STARTING PROCEDURES ON 
• WATER. 

~ 

Procedures are the same as in land operations. 

If APU is not used, generators must be 
turned off until the rotor accelerates to 
96% Nr as underfrequency protection is 
not available. 

ROTOR ENGAGEMENT ON WATER. 

Procedures are the same as in land operations, ex­
cept that the rotor brake is released prior to ad­
vancing either throttle from GRD IDLE, and the 
throttles are advanced slowly to minimize rota· 
tion of the helicopter. As the rotor begins to 
accelerate, the helicopter will begin to tum to the 
right. To counter this rotation, full left tail rotor 

iii pedal should be applied prior to releasing the rotor 
,. brake. At approximately 30% rotor speed, the tail 

rotor pedal control is sufficient to stop the tum. 

I WARNING I 
Before rotor engagement, check that per­
sonnel, boats, and other obstructions are 
clear of the rotor blades. 

NOTE 

The aft ramp should be closed prior to 
rotor engagement to preclude water 
entering the cargo compartment during 
run up. 

BEFORE TAXIING ON WATER. 

t Procedures are the same as in land operations. 

TAXIING ON THE WATER. 

All water operations should be accomplished at 

t 100% Nr or higher to provide optimum water con­
trollability and maximum rotor blade tip clearance 
above the water. Operation below 96% Nr on the 
water may result in electrical system damage 
caused by the lack of generator underfrequency 
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protection. Water taxiing is relatively easy to per­
form when the water is calm, but becomes more 
difficult in swells or rough water. Water taxiing at 
normal speeds is accomplished by application of 
forward cyclic stick and sufficient collective to 
maintain the desired water speed. Lateral cyclic 
stick movements are used to control the rolling 
tendencies of the helicopter. The degree of cyclic 
control necessary to control the rolling tendencies 
becomes greater as the helicopter becomes lighter 
on the waves. The forward motion of the heli­
copter is stopped by aft cyclic stick and slightly 
raised collective pitch lever. Smooth taxi turns can 
be made by applying tail rotor pedals and cyclic 
stick into the direction of the tum. If turns are at­
tempted by use of pedals only, the high vertical 
center of mass of the helicopter, combined with 
centrifugal force, will cause the helicopter to roll 
to the outside of the turn. 

Taxiing maneuvers in rough water conditions te­
quire that the helicopter be kept in the water. 
Maximum tail rotor and main rotor blade clear­
ances should be maintained by careful use of the 
collective and cyclic controls. 

I WARNING I 
Fast tutus accomplished with tail rotor 
pedals only, and without cyclic stick held 
into the turn, may result in excessive roll 
angles and possible upset in rough water. 

Water taxiing should be limited to approximately 
15 knots. As water speed is increased above 10 
knots, water will begin to build up over the bottom 
edge of the Plexiglas windows at the cockpit floor 
and may splash up to the bottom of the windshield. 
The nose of the helicopter may tend to pitch 
downward due to resistance of the water on the 
hull, a condition which the pilot should not allow 
to become excessive. To commence atalti, twin 
engine power of 45 to 55% torque,or single en­
gine topping power, should be achieved prior to 
placing the cyclic forward. Windshield wipers 
should be turned on lIS requited. The helicopter 
tip-path plane must .bAl monitored to prevent the 
rotor blades from striking the waves in rough water. 
Use of high power allows the helicopter to get as 
light as possible on the water and rapidly achieve 
maximum speed. Once desired speed has been 
reached, additional forward cyclic will only cause 

2-47 



T.O. 1H·3(C}E·1 

the nose to pitch down further. If this condition is 
is reached, the taxi run should be aborted by 
smoothly lowering the collective. Water momen­
tarily may spray up as high as the windshield as the 
collective is smoothly lowered, but the helicopter 
recovers to its normal attitude 6n the water quite 
readily. The position of the cyclic should be kept 
at neutral as the high speed taxi maneuver is 
aborted. 

Lateral and Rearward Water Taxiing. 

Sideward taxiing is limited because of the large flat 
plate area offered by the hull and sponsons. The 
large water resistance encountered by the hull and 
sponsons, and the relatively high helicopter center 
of roll, tend to make the fuselage roll in the di­
rection of motion. Lateral taxiing has no real 
utility value in normal operations and should be 
avoided. Rearward taxiing may be accomplished 
but should be kept to a minimum. 

Rearward taxiing is accomplished by raising the 
collective pitch and holding the cyclic aft, but not 
'to the extent that, it causes the blades to strike the 
droop stops. Rearward taxiing reduces the clear­
ance of the tail rotor blades to the water, partic­
ularly in rough seas, and is not a recommended 
maneuver. 

BEFORE TAKEOFF ON WATER. 

Same as land operations. 

TAKEOFF FROM THE WATER. 

A normal vertical takeoff from water is eSSentially 
the same as from land. There may be a tendency to 
drift in a hover, and a glassy sea state may cause 
altitude to be misjudged. It is recommended that 
extreme nose low takeoff attitudes be avoided and 
the eledronlc altimeter be used for altitude juqg­
ment. Lifting t.o a hover from the water Is the same 
as from a hard surface. As the helicopter is raised 
to the hovering altitude, rotor downwash will cause 
water spray to cover the windshield, but use of the 
windshield wipers will improvevislbilit:v. ~f pro­
longed hovering is to be perfol'!'lled over Mlt, water, 
30 to 40 feet of altitude should be Il'II1lhtained to ' 
reduce the amount of salt water Irigesti'01'i'itltO the· ' 
engines. 
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RUNNING TAKEOFF FROM WATER. 

Normally a running takeoff from water would be 
made directly into the wind. If the waves are 
greater than one or two feet, align the helicopter 
30 degrees to either side of the waves and monitor 
tip-path plane for water clearance when applying 
forward cyclic stick. With throttles full forward, 
increase collective pitch slowly to attain a water 
taxi speed of no m ... !e than 1':; knots. Control the 
helicopter's attitude with the cyclic stick to pre­
vent any tendency of the nose to dig in. Increase 
collective pitch to obtain maximum power avail-

, able. The copil<lt shoulCl be alert to operate the 
windshield wipers when required. Once the ,heli­
copter breaks water, altitude retention will be 
critical until climbing speed is reached. Attitude 
must be held constant by slowly and smoothly ad­
ding forward cyclic stick until airspeed builds up 
to approximately 40 to 50 knots, and then a climb 
can be initiate'd. When operating at a high gross 
weight, the helicopter may skim over the water for 
a few seconds before climbing speed is attained. 
The pilot should not pull back on the cyclic stick 
prematurely to establish a climb as the helicopter 
may settle back into the water. If the helicopter 
should settle into the water, the npse shOUld be 
held up very slightly and the landing cushioned 
with power. If the helicopter has attained sufficient 
forward speed, it can occasionally be ballooned off 
the water by smoothly easing the cyclic stick back 
with a pumping action. However, forward cyclic 
stick should be carefully applied to allow the heli­
copter to gainalrspeed. 

AFTER TAKEOFF FROM WATER. 

Procedures are the same as in land operations. 

CRUISE. 

Procedures are the same as in land operations. 

BEFORE LANDING ON WATER. 

Procedures are the sall'le as in land operations ex­
cept: The landing gear rempins up, the forward 
rotating anti-collision light off, landing light ott , 
and stowed, and the sll$fchlight oft and stowed. 
The enerna! fuel tanks may be Jet,tlsolled,betot\!. 
Ilmdingohthe water toprecludeovers_inll,lIlf; 
frame. .,\. 

.,<.' ,:~ 
'r' 



Water landings with external fuel tartks 
instlliled. may be madebri operational 
missions (rescue, fecovliry, etc.) at the' 
pilot's discretion. A vertical landing with 
lnlnimum forward speed and rate of de­
scent shoultl be made to avoid eiceedirig 
structuralUmitatillnS Of thir sponsons/ 
tanks. 

Nbfl! 

• COnditiolls permitting, the persanllel 
door should be op!!n feir ill approaches 
to the water and for ill water taXiing, take­
offS, and landinlls. Interaction between 
the cargo dMr asiiemblY Ilrld the alt­
frame coUld cause difficult yin opening 
and virtually prevent jettisoninll'the 
cargo door if the helicopter should 
become inverted 011 thewater. 

• If a water landing is made with external 
tanks installed, an entry will be mQde in 
the :Form 781 and the' aircraft irispected. 

LANDING ON WATER. 

A water landing is uSually sOfter than its land 
counterpart; because of the large contact area pre­
sented by the helicopter hull and sponsons. 

• In calm water, do not exceed 10 degree 
noseup attitude at the point of water 
entry to avoid tail pylon water contact; 
in sea state 1.0 or hij/her, do not exceed 
7 degree noseup attitude. Maximum 
water contact speed is 20 knots. Touch 
and go water landirigs are not permitted. . 

• The forward strobe light extends approx­
imately five inches below the aircraft. 
After water landings have been com­
'pleted, the forward strobe light must be 
drairied using screw plug at bottom of 
light prior to use. 
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NOTE 

On those helicopters equipped with alt 
refueling,water Iandirigs should normal­
ly not be accomplished. rf accomplished, 
the refueling probe, especially the MA-2 
nozzle, should be inspected to ensure 
that damage has not occurred, or the 
nozzle has not opened to permit water 
to enter the fuel system. To avoid con­
taminating fuel in the event otwater 
leakage, do not extend or retract the 
probe after a water landing has been aC­
complished. Tank sumps and lines shall 
be drairied following all water landings. 

Approach to a Hover Over Wilter. 

An approach to a hover over water differs from its 
land counterpart in that depth perception Is more 
difficult because of the lack of objects on the hori­
zon for rliference. The approach should be planned 
to place the helicopter at the desired hovering 
altitude with zero groundspeed. Nose high heli­
copter attltudlls should, be avoided when operating 
near the water; If the helicopter is to be landed in 
the water from a hover, a hovering altitude of .ap­
proximately 15 feet should be established to allow 
the pilot to become accustomed to the buildup of 
water spray caused by rotor downwash. Use of the 
windshield wipers will be' required if prolonged 
hovering is to be done at this altitude ora 'landing 
is to be effected. The pilot should approach the 
water cautiously to allow the rotor downwash to 
ripple the water surface to aid in depth perception. 
A continuous reference to the electronic altimeter 
should be made. 

Forward SlJeed Landings0nWater'-.Fr0m a';Hover. 

Landings should be acoomplishecli by· nl!>ldirig:the 
helicopter in a-level toa;,slightly;traillow·attltude 
and illOwil'lg;tt·t0 settbnm'O'l!>thlY·'l!>nithe·water. As 
the helicopter entersthe:waterl·more·forward 
cyclic i~ ndrmlrlly required as the' tail tends to tuck 
slightly'.' Mainllalni1collec'tiive pitch. until the bali­
c'<!lpterdeeele~te's,and 'levels; At this time, lower 
collect!vitSlIIodthly;and ,position cyclic as required. 
DrCilPpil'llth'e.Mll:ecti~e rapidly will cause a noseup 
pitcl¥lng·m,d1lfC!in1which results in reduced tail rotor 
6Iear8.h.ce~' .:: 
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WARNING 

If the cargo sling is installed or if the 
landing gear cannot be retracted, as in 
the case of fixed or pinned down gear, 
water landings shall be accomplished 
from a hover with a minimum of relative 
water speed. This is necessary since the 
increased drag of the sling/landing gear 
will cause the helicopter to pitch or roll 
and may result in rotor blade contact 
with the water. 

• If the helicopter contacts the water in a 
nosedown attitude, caused by technique 
or striking of a wave, the nose will pitch 
down in proportion to the contact 
speed. If this occurs, proper corrective 
action is to lower slowly the collective 
pitch and hold the cyclic neutral or 
slightly aft. Raising collective pitch after 
the nose has dug in can cause the heli· 
copter to pitch over and allow the blades 
to strike the water. 

• On helicopters modified for mid-air reo 
trieval (MARS) operations, water 
landings will be accomplished with a 
minimum of forward and vertical speed, 

Forward Speed Landings on Water With High Sink 
Rate. 

Forward speed landings with high sink rate can be 
accomplished by maintaining a rate of descent of 
300 to 500 fpm at speeds between 30 to 40 knots 
prior to slowing the helicopter for touchdown. The 
water contact will not be as light as that when 
higher power is used but will provide a good posi· 
tive landing. Excessive water contact speed, rate of 
descent, or inappropriate aircraft attitude can 
result in damage to the hull and sponsons during 
water landings. To minimize deceleration loads on 
the sponsons, aircraft attitude should be slightly 
nose up at water contact. Landing technique does 
not differ from landings made with high power 
settings, but the pilot should expect the helicopter 
to sink slightly lower into the water on touchdown 
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and more water to splash on the cockpit wind­
shield. Once the landfug has been made, the collec· 
tive should be lowered slowly and the cyclic should 
be held in the neutral position. Because of the for· 
ward tilt of the main rotor shaft, the helicopter 
will tend to taxi forward if the collective is full 
down and the cyclic held neutral. To prevent for· 
ward movement, it is necessary to hold the cyclic 
slightly aftof neutral with sufficient collective 
pitch to hold a steady position in the water. 

When making water 1II1).dings in unfamil­
iar areas, accomplish a touchdown with 
power and no relative water speed, since 
mud, rocks, or other objects CQuid cause 
the helicopter to tip and may cause the 
rotor blades to contact the water before 
a recovery can be effected. 

ANCHORING THE HELICOPTER. 

To effectively anchor the helicopter, the anchor 
that is supplied witi?-, the helicopter must ee de­
ployed as shown in figure 2-18. The anchor line 
must be at least three to four times the depth of 
the water in normal conditions, and as much as six 
or seven times the depth in rong" or windy ,condi­
tions. This provides for an essentlaiIy horizontal 
pull from which it develops its holding power. 
Under extreme conditions, a ten totwenty pound 
weight may be attached to the, anchor line with a 
shackle and allowed to slide about halfway down. 
The weight should also be attached to a tag line so 
that it may be retrieved. The weight on the line 
causes it to have more slack; however the force of a 
wave passing under the hull will be largely absorbed 
in taking up the slack in the line, The wave will 
usually have passed before the slack is taken up 
completely and a more vertical pull applied to the 
anchor. A line of 150 fe,et is supplied to attach the 
anchor to the anchor line shackled permanently to 
the tow ring. In most instances, the 150 foot line is 
fastened to the eye of the anchor line with the at­
tached snap ring. The entire lenllth is then paid out 
~ter the anchor is lowered to the bottom. It is es­
sential that the configuration shown in figure 2-18 
be maintained, since a low centerline attachment 
insures that the helicopter will align with the wind 
and waves to present minimum drag and resultant 
minimum strain on the anchor line. 
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LIGHT NYLON LINE FOR 
RETRIEVING ANCHOR RING 
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Figu~2-18. Anchoring the Helicopter 

In no case should the anchor line be 
shortened or the prescribed configuration. 
altered by attaching the an~horline to 
any of the internal tied own rings in t)le 
cabin. The increased drag caused by the 
asymmetrical attachment, and the result· 
ant position broadside to the wind and 
waves, can cause the anchor to drag or 
possibly C91.lld capsize the helicopter. 

If necessary to shorten the anchor line (primarily 
if deployment of the entire line in relatively shal· 
low water would allow the helicopter to rMch'the: 
shore or very shallow water) it may be dorie as 
shown in figure 2-19. Measure out the deSired 
amount of the 1.50-foot line from the anchor encl. 
Double it into a short loop at that point. PaSs the 
short loop through the eye of the permanent 

III anchor line and secure it with the knot shown (a' 
, bowline on bight). Then deploy the permanent 

anchor line as with the' full 150 feet attached. In 
those instances where it is necessary to anchor in 
deeper water, additional line shoUld be attached 
with the shackles or snap rings provided. The sea 

anchor should be deployed when the helicopter 
must remain on rough water more than 29 feet . 
deep or on calm water more than 50 feet .deep. A 
properly deployed sea anchor is effective in main­
taining the helicopter heading into the on-coming 
swells. . 

The sea anchor, (figure,2-2Q),if.used,wiUbe at· 
ta.ched to the ,15Q-foot ·anellar rope by. the shackle 
to allow. the snap ·ring on thfi' other end of· the 
rOPe to be connected to the helicopter mounted 
anchor,rope as;it was designed. Attach the'sea 
anchor dllployment line (red. snap ring) to the crew 
entrance door forward hand grip by passing the red 
snap ring through the hand grip and attach it to its 
own deployment line. 

After deployment assure that anchor line and reo 
trievalline are free to allow the anchor to pull 
from the front center of the helicOpter. If a regular 
sea anchor is not available, a parachute; an open 
litter bridled at the middle lilte a ·kite, or even a 
large plank, may be used to hold the helicopter 
into the wind and waves. This will minihlizefl!lrift 
and rolling as much as possil:\le. 
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FllJUi'II :1-19. Mftht:Jd oflGhortehing thlJAncMr Line 

Weighing Anchor. 

Usinll the lillht nylon lin!! provided, pull up the per­
manen t anljhot lin!! to the cargo door then pull in 
the lMJ·l\;)ut 111111, drawing the hl!licopter into a 
posititlllllA clO1ll! to VE!rtioai bVl!t the anchor 118 pos­
sible. Thl! vet'ttcallitt thus appll!ld !hould be suffl· 
cientto dislodge the antlhtlr and allow it to be 
pulled into the helicopter. 
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NotE 

On helicopters equipped with an aft re­
fUl!ling probl!, the retractillg lille hM 
been rerouted arouod the probe. this 
permits the anchor line to be lowered on 
thll illslde of the I>tobe and retril!ved 011 
the outside of the probe. The. anchor is 
then attached to. the anchor lIlIe and 
lowered overboard. When retrieving, the 

anchor is guided to the outboard side of 
the probe by the retracting line. The 
anchor is then removed from the anchor 
line and stowed. The retracting line is 
then used to secure the anchor line and 
bungee cord until it can be rigged when 
the helicopter lands. 

BfiACHING. 

It is recommended that the helicopter be 
flown from the water to the landing area 
and not beached by taxiing from water 
onto land to avoid dllmage to eqUipment 
on the hull of the helicopter .. 

DOCKING. 

Docking helicopters requires extreme vigilance on 
the pm of the pilot and docking crew. Because the 
helicopter can move in any direction, the fixed 
wing or boat techniques are not as important as far 
as water currents and winds are concerned. Ade­
quate main rotor clearance between personnel and 
objects is of prime concern. Sufficient personnel 
should be available at all times to direct and assist 
In dockinll the helicopter. A docked helicopter 
should not be left unattended. The bilge pump 
shall be manned if the helicopter is to be docked 
for extended periods of time. 

ROTOR SHUTDOWN ON WATER. 

Use the AFTER LANDING and 'ENGINE SHUT­
DOWN checkli8ts when the engines are to be shut 
down. 

When the, rotors are to be shut downw:hile the en­
gines remain operating, use the R9'l'OR SHUT- , 
DOWN ANI! ENGAGEMENT (ENGlNES RUN­
NING) checklist. Without the stability and control 
afforded by tberotating blades, the helicopter can­
not right it,alt from ilroll greater than approxi. 
mately 18. degrees. Extending the landing gear will 
help somewhat by lowering the vertical CG. Wind ~ 
and water conditions above sea state 2.0 or greater 
may cause excessive rolling and possible capsizing. 
After the rotors have stopped, tbe helicopter will 
normally align itself into the wind and waves. 
When engines are shut down, apply rotor brake at 
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SEA INDICATIONS WIND WAVES 

SEA WAVE HEIGHT IN FEET 
VELOCITY 

STATE RANGE 
DESCRIPTION DESCRIPTION (KNOTS) AVERAGE MAXIMUM 

Sea may look like a mirror or small 
ripples with appearance of scales, . Calm Less 

0 but without foam crest. to 0·3 0 than 
light airs 6 inches 

Wavelet.. that are short but 
pronounced. Crest.. may begin to 
break. Perbapsvery few scattered Ught 

1 whitecaps. to 4·9 6 Inches 1 
gentle breeze 

Large wavelet.. or small waves 
becoming larger. Fairly frequent Gentle 
whitecaps. to 

2 moderate 10·13 2 3 . 

breeze 

Small waves becoming larger. 
Frequent whitecaps. 

Moderate 
3 breeze 14·16 3 5 

Moderate waves, pronounced long 
I .. foam. Many whitecaps. Chance of 

some spray. . Fresh 
4 breeze 17·19 4.5 7 

Moderate to large waves form. White 
foam crest.. are more extensive 
everywhere. Probability of some Fresh 

20;2. 6 spray. to strong 8 12 
breeze 

Large waves. Sea heaps up. White 
foam from breaking waves begins to 
be blown in streaks along the Strong· 

6 direction of the wind. May begin to breeze 26·28 . 11 18 
see spindrifts. 

Sea heaps up. Streaks along the 
direction of wind. Moderately high 
waves of greater length. Edges of Moderate 

7 crest break into spindrift. The to 29-38 25 40 
foam is blown in well marked streaks fresh gale 
along wind direction. 

High waves. Dense streaks of foam 
along the direction of wind. Sea 
begins to roll. Visibility limited. Strong 

8 Note: for conditions above these gale 3944 36 58 
limit.., use Whole Gale, Storm, or 
Hurricane definition. 

Figure 2·21. State of Sea 

2·64 



20% Nr. When engines are not shut down, apply 
rotor brake at minimum obtainable Nr. If the rotor 
brake is used, the helicopter may rotate to the left 
as much as 360 degrees. 'I'ow:ing should be accom­
plished into the wind and at no greater water speed 
than 4 knots. 

• Failure to start the APU prior to rotor. 
shutdown, with the engines running, can 
result in lack of lubrication for the high 
speed engine drive shaft when the rotors 
are reengaged. 

• If APU is not on, turn generators off be­
fore rotor speed is reduced below 96% 
Nr as underfrequency protection is not 
available. 

• Rotor shutdown should n~tbe accom­
plished without all droop stops properly 
positioned since main rotor blades may 
contact the surface of the water. 

TOWING OF HELICOPTER ON WATER. 
I 
'I'he recommended attachment point for a tow line 
is the anchor fitting at the nose of the helicopter. 
Use approximately !lllUeet of tow line to prevent 
surging up on the tow boat. Normally, a two to 
three inch manila rope will be used. If on salt water 
and time and sea conditions permit, using two 
ropes to each sponson; tiedown fitting Iliay prevent 
water from entering the nose compartment and 
damaging electronic equipment. If a regular tow 
rope is not available, the anchor line may me re­
trieved and used as a tow line. Whenever possible, 
towing should be accomplished into the wind. 
Maximum water speed for towing is ~ts. 

• Avoid heading parallel to troughs of 
waves as -this may cause excessive rolL 

• Use care to avoid damage to the heH:' .' 
copter when the tow boat is alongside .. 
The tow boat should remain upwind 
when in close proximity to the heli­
copter because the helicopter will drift 
downwind more rapidly than the boat. 
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• To prevent excessive rolling and :posslble 
. upset, ·do not tow the helicopter in a· 

rearward direction. . 

• Duril1g towing, operations; the sea anchor 
should be rigged out the aft ramp to as-, 
sist in stabilizing the helicopter., The 
bilges must be checked periodically for 
water leakage. Some water in the bilges 
may provide additional stabilization in 
higher sea states .. 

• Change directions gradually' while 
towing. 

AFTER LANDING ON WATER. 

Procedures. are the same as in land operations. 

ENGINE SHUTDOWN ON WATER. 

Procedures are the same as in land operations. 

BEFORE LEAVING THE HELICOPTER ON 
WATER. 

Procedures ~e the same as in land operation, ex­
cept the bilge pump should be installed and a crew 
member should remain with the helicppter to man 
the bilge pump. 

SALT WATEROPERATION~ . ' . '. , 

ENGINE COMPREsSOR ,EFFICIENCY! 
PERFORMANCE .. 

Oper~tiOnal experienqehas shQwn that salt spray 
illgestlql1 II} till! T58~1l1gillewill result in reduced 
cQmpr!lS1l,Qreff:icien~y lp,e~formance and subsequent 
dacrelWl ill.compresspr stall margin. This makes the 
.engiI)e·s1;lsceptil>j~,to. stalls during accelerations but 
more especially during dElceleration. As the spray 
is ingest~d,.and contacts the compressor blades/ . 
vanes, salt is deposited. A gradual buildup results 
which changes the airfoil sections which in turn de­
crea8(!.s the. COmpressor efficiency/performance. 
This will be noticed by a decrease in torque (Q) 
andan.increase in '1'5 for a given Ng. When a rise 
of 35°C (at constant torque) occurs, therated 
engine horsepower has deteriorated by about 10% 
and approximately 50% of the normal compressor 
Ng stall margin has been lost. The circumstances, 
under which compressor stalls may occur during 
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saltwilWroper/ltlon, vlU"Y with a number of factors, 
Le. fligbt regime, gross weight, wind direction/ 
velocity, pilot technique, duration of maneuver, 
salinity of the water and relative density of the salt 
spvay. Intermittent. operation ,in moderate salt 
spray conditions (ll\lch asa aeries of . landings and 
takeoffs) can expose .engines to enough salt spray 
to cause a noticeable. change in torque and T5 at 
a given Ng. This. change is more apparent, and also 
more critical, cluring'prolongedoperations (such as 
hovering or taxiing) in heavier spray conditions. 
Maneuvers such as hovering close to the water in 
light winds (under abave 8 knots), taxiing with 
high power or low flights at low speeds will gener· 
ate maximum rotor downwash spray conditions. 
Careful operation, following the procedures and 
limitation contained herein, and 'strk:tadherence 
to the prescribed maintenance procedures when 
operating in these eonditions will provide adequate 
compressor efficiency /performance to prevent 
stalls due to salt water Ingestion. . 

NOTE 

Following salt water operations, make 
appropriate entries in Form 781 reflecting 
operation on or over salt water. 

HOVERING. 

Hovering over salt water at altitudes which cause 
concentrated ,spray into the.engin~ inlets results in 
gradual reduction of compressor' efficiency and . 
subsequent decrease/loss of stall margin. Operation 
in these conditions should be avoided or mint· 
mized. Use the altitude/time combinations In 
Figure 2·22 as a guide for planning salt water hover 
operations. The actual conditions encountered 
(weight, wind,etc.) aad the techniques employed 
to minimize salt spray' ingestion will combine to 
determine the actual hover altitude/time available. 
Salt spray ingestion' is characterized by a noticeable 
and steady increase in T5 for a given torque set· 
ting. Prior tosaltwaterhovering'accompIish the 
following on each, engine: 

1. Perform an Ng/T5 relationship check. 

'2. Compare indicated T5 to ,the established 
base line and note the difference. 

3. Upon initially entering the hover, note the 
Ng, torque, and T5 values for each engine .• 

\. WAR .... ING I 
• The maximum allowable T5 rise when • 

hovering at a constant Ng and torque is W 
350C minus the difference noted in step 
2 above; Le., if indicatedT5 in step 2 
was less than, or did not exceed the base· 
line, a 350C rise from theT5 value noted • 
in ,step 3 is permissible .. If indicated Tg 
was 100C above the baseline, only 25 C 
T5 from step 3 value is permissible. It is 
possible to experience compressor stall 
with less than the maximum allowable T5 
rise.' 

• If salt spray ingestion during hoveroper­
ations results in a limiting T5 rise, leave 
the salt spray environment. Use extreme 
care to minimize engine acceleration and • 
deceleration'to avoid a compressor stall. 
If possible, use only one power applica-
tion and one power reduction for return 
flight. Use the minimum {lower re'lurred 
for takeoff, transItion; and climb; do not • 
reduce power enroute, and initi/lte pow- • 
er reduction at destination withsuffi· 

, cientl!ltitu<:ie fOr an autorotatiVelanding. 

• if , 

Usir)g FIgure 2.22 as ~ guide for hover alti­
tude/expose time, check T5 rise by stabil·, 
izir1g,as qearas possible to the same Ngand 
torque that was used instep 3 and leave the 
salt spray environment when limiting T5 

• 4. 

is re"ched. 

NOTE 

The FOD shield provides engine protec· • 
tion because the air 'entering the engine 
must. make two turns of approximately 
900. These turns cause the heavier water 
particles ta centrifuge from the air 
stream; therefore, use of the FOD shield 
is recommen\led for salt water opera-
tions. 

• 



Hover Altitude 

40 Feet 

Hover Time 

120 Minutes 
90 Minutes 
60 Minutes 
45 Minutes 
30 Minutes 
15 Minutes 

35 Feet 
30 Feet 
25 Feet 
20 Feet 
15 Feet 
10 Feet. 

2-5 Feet 

NOTE 

5 Minutes 
. 2 Minutes 

The hover altitude/time combinations 
are to.be used as a guide in conjunc­
tion with the T5 criteria for conducting 
normal hovering operations. In terms 
of salt accretion. this figure shows. ' 
maximum exposure time. Infermittent" 
partial exposure at multiple hover alti­
tudes accumulate 'as proportions·of full 
exposure. i,e. hovering 5 minutes at 
15 feet plus 10 minutes at 20 feet plus 
15 minutes at 2.5 feet would total a maxi­
mum or full expo,sure. 

Figure 2-22. Altitude/Time Hovering Over Salt Water 

For all hovering operations salt water ingestion 
may be minimized by adjusting the hover attitude 
for all wind conditions. Salt spray concentration 
can be expected under the following wind condi­
tions. 

No wind. Hovering in no wind conditions normally 
will result in relatively low salt spray concentra­
tions at all hovering altitudes. 

I ZERO WIND I 
\ \ I I 

j~t--L1' 
V' \i3',t-"'\ 
~ "Q:::. 

- >-- ~---

T.O.1H-3(C)E-1 

Light wind. Hovering in these conditions may re­
sult in the heaviest salt spray concentrations. Spray 
may be further minimized by hovering crosswind 
at an altitude of approximately 10 to 15 feet_ 

I 8 KNOTS WIND I 
~\ \ I I _\ 

('~ -~~ . " (/ :J 0 M ' ? • 
8 KTS (~) \ \\. v .1 ~rl ~--,~~~11_\ _. \ --:.. ----------

Moderate to heavy winds. Higher winds normally 
will result in the lowest salt spray concentrations 
at all hovering altitudes. In these conditions hover­
ing should be accomplished into the wind. 

I 20 KNOTS WIND I 

" \ I 

Perform a Ng/T5 relationship check as soon as pos-I 
sible after all salt water operations. 

POST FLIGHT CHECK. 

Following salt water operations, make appropriate 
entries in Form 781 reflecting operation on or over 
salt water and ensure that applicable water washl 
dry cycle/rustlick procedures are accomplished. 
Ensure all equipment 'exposed to salt spray Iwater 
is washed with ·fresh water. 

ALERT PROCEDURES. 

COCKING PROCEDURES. 

Prior to assuming alert, the helieopter will be run 
up toindltide completion of all checks through BE­
FORE TAKEOFF, systems checkout, and shut. 
down using the AFTER LANDING and ENGINE 
SHUTDOWN checklists, after which the helicopter 
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may be cocked using the COCKING checklist. 
When ·a helicopter requires to be cocked following 
a flight, it is considered to have al1 required sys­
tems checked, and it may be cocked using the 
COCKING checklist provided the AFTER LAND­
ING and ENGINE SHUTDOWN checklists were ac· 
complished. The SCRAMBLE checklist will not be 
used unless the COCKING checklist has been 
accomplished. 

COCKING CHECKLIST. 

1. Parking brake - "RESET." (P) 

2. Rotor Brake - "ON." (P) 

3. Overhead switch panel- "SET." (P) 
(battery switch off) 

4. Ignition switches - "NORMAL." (CP) 

5. Fuel management system - "SET." (CP) 

a. Fuel shutoff valves - OPEN 

b. Boost pumps - ON 

6. Electronic Altimeters - "ON." (P, CP) 

7. Navigation and communications radios -
"SET." (P, CP) ( Doppler Set Off) 

S. Cocking checklist - "COMPLETED." (CP) 

SECURITY OF COCKED HELICOPTER. 

When the helicopter is cocked, no one will enter 
the helicopter except the aircrewmembers assigned 
to that helicopter for alert. All systems checked in 
conjunction with cocking the helicopter need not 
be repeated so long as the aircraft remains cocked. 
Placards, reading "Entry Prohibited - Helicopter 
Cocked", will be placed near the ·hellcopter. If a 
maintenance requirement arises while the heli­
copter is cocked, the alert pilGlt will first uncock 
the helicopter, using the UNCOCKING CHECK· 
LIST. The alert pilot, using the COCKING PRO- . 

. CEDURES, will accept the helicopter after main. 
tenance is accomplished. 

UNCOCKING CHECKLIST. 

1. Al1 electrical switches - OFF. 
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2. Ignition switches - OFF. 

3. Fuel shutoff valves - CLOSED. 

4. Boost pumps - OFF. 

5. Electronic altimeters - OFF. 

6. Navigation and communication radios -
OFF. 

'1. Parking brake - AS REQUIRED. 

S. Uncocking checklist - COMPLETED. 

SCRAMBLE CHECKLIST. 

1. Battery switch - "ON" (OFF IF EXTER­
NAL POWER USED). (P) 

2. Protective covers, pitot covers, enginp 
plugs, tiedowns and static wire -
"REMOVED." (FE) 

3. Safety belt and harness - "F ASTENED." 
(P, CP) 

4. Rotor brake - "LOCK - OFF, BRAKE· 
ON." (P) 

5. Caution and advisory lights -
"CHECKED." (P) 

6 •. APU - "CLEAR!' (FE/FIREGUARD), 
"STARTING.".(P/CP/FE) 

7. Caution and advisory lights .­
"CHECKED." (P) 

S. Transmission and hydraulic indicators­
"CHECKED." (P) 

9. No.1 engine - "CLEAR." (FE/FIRE· 
GUARD),"STARTING." (P/CP) 

10. No.2 engine- "CLEAR" (FE/FIRE­
(mARD, "STARTING" .(P/CP) 

.11. Pins and chocks - "REMOVED." (FE) 

12. Area - "CLEAR" (P, CP, FE) 

13. Rotors - "ENGAGED." (P) 



14. APU master switch - "OFF." (p /FE) 

15. Unloaded engine throttle,­
"SET -102%.," (P) 

16. Engine and windshield anti-ice -
"AS REQUIRED." (CP/FE) 

17. Pitot Heat - "AS REQUIRED." (CP/FE) 

18. Doppler - "STBY." (CP/FE) 

19. Engine and transmission instruments -
"CHECKED." (CP) 

20. Flight instruments ~ "CHECKED." (P, CP) 

21. AFCS - "ON AND INDICATOR!l 
CHECKED" (P, CP) 

If AFCS engagement is delayed until 
after rotors Ille turning, qO,not engage 
the AFCS if full scale deflection of any 
AFCS channel indicator is observed. 
With rotors turning, an AFCS malfunc­
tion can produce sudden rotor path dis­
placements resulting in abrupt changes in 
the attitude or trim of the helicopter, or 
rotor blade to fuselage contact. Control 
displacements may indicate either an 
AFCS hardover or an AFCS induced 
auxiliary servo hard over. Should abrupt 
control displacement occur when AFCS 
is turned on during the BEFORE 
TAKEOFF or SCRAMBLE checklist, 
immediately turn off the AFCS and 
auxiliary servo system: 

22. Doppler/IFF - "ON." (CP/FE) 

23. Cabin',crew and passengers - "SECURE 
AND READY FOR TAKEOFF." (FE) 

24. Lights- "SET." (CP/FE) 

25. Radio call- "COMPLETED." (P,'CP) 

26. Parking brake - "OFF." (P) 
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27. Throttles - " AS REQUIRED." (CP) 

28. "Scramble checklist - COMPLETED." 
(CP) 

HOT REFUELING OPERATIONS. 

NOTE 

These procedures will be used only when 
authorized by the Major Command and a 
System Safety Engineering Analysis has 
been performed. 

The following procedures describe hot refueling 
operations with the rotors engaged. The flight en­
gineer will refuel helicopter and check that the 
pressure refueling system used is compatible with 
the helicopter fuel system, that the proper type 
fuel is used, and that the aircraft is properly 
grounded. The aircraft commander is responsible 
for positioning the aircraft in the fueling area clear 
of all obstructions and ensurinttthat all procedures 
outlined herein are complied with. The aircraft 
commander is responsible for briefing safety pre­
cautions and other pertinent informa:tion; 

PR EPARA TlON. 

'IWAR~ING I 
Do not operate aircraft radio equipment 
(UHF, VHF, HF, or FM), TACAN, dop­
pIer, or radar altimeter within refueling 
area. 

NOTE 

Preparation steps will be accomplished 
short of refueling area. 

1. Doppler/IFF , .. "STBY" (CP) 

2. TACAN - "REC" (CP) 

3. Radar altimeter·- "OFF" (P, CP) 
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4. Lights - "SET" (CP) 

a. Strobes - OFF 

b. Position - AS REQUIRED 

5. Radios - "AS REQUIRED" (P, CP) 

6. Refuel panel - "SET" (CP) 

a. Master power - ON 

b. Probe - EXTENDED (if applicable) 

c. Tank fill switches - AS REQUIRED 

7. Ramp - "LEVEL" (FE) 

8. Preparation checklist - "COMPLETED" 
(FE) 

HOT REFUELING. 

I WARNING \ 

During all hot refueling, receiver must be 
bonded to refueler. 

1. Parking brakes - "ON" (P) 

2. Cockpit window and cabin door - "AS 
REQUIRED" (ALL) 

NOTE 

The personnel door will remain closed 
and ramp open during single point 
refueling. 

3. Ground wires - "INSTALLED" (FE) 

a. Helicopter to ground 

b. Refueler to ground 

c. Helicopter to refueler 
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WARNING 

Position a fire extinguisher 10 feet from 
refueling point of helicopter. A mini­
mum of two extinguishers will be used, 
one at helicopter and one at the refueler. 

4. Fire guard - "POSTED" (FE) 

5. Refueling nozzle - "CONNECTED AND 
CHECKED" (FE) 

I WARNING \ 

Ensure refueling nozzle is locked and 
checked for security prior to pressuriz­
ing refueling hose. 

a. Inspect .refueling nozzle for general 
condition. 

b. Connect nozzle to SPR receptacle or to 
IFR probe (if applicable). 

c. Install adapter on IFR probe (if applic­
able). Check for security on probe. 

d. Open fuel flow lever on nozzle, 

e. Check nozzle to ensure it cannot be 
rotated or disconnected from SPR recep­
tacle or probe adapter. 

6. Fuel flow - "ESTABLISHED" (CP) 

I WAR~ING I 
• During fuel flow the flight engineer wj1l 

visually check for leaks from overboard 
vents. The pilot will maintain eye con­
tact. with the hot refueling supervisor. 

• Failure of flow lights to extinguish when 
preshutoff test is accomplished indicates 
a system malfunction and refueling will 
be terminated. 



NOTE 

Refuel helicopter at a maximum flow 
rate of 150 gpm or 25 psig. As fuel 
enters helicopter, MAIN TANKS FWD 
and AFT and EXT TANKS LEFT and 
RlGHT FLOW indicating lights will 
illuminate. Immediately following start 
of fuel flow, precheck internal tank high 
level control valves and external shutoff 
valves by pressing PRESHUTOFF TEST 
switch. When switch is pressed, fuel flow 
will stop and FLOW indicating lights will 
go out. When switch is released fuel . ' flow wlll resume and FLOW indicating 
lights will illuminate. Tank selector 
switches can then be repositioned as re­
quired. When tanks are full, FWD and 
AFT FLOW lights will go out. EXT 
TANKS LEFT and RIGHT FULL lights 
will illuminate, and LEFT and RIGHT 
FLOW lights will go out. 

7. Preshutoff Test - "COMPLETED." (CP) 

NOTE 

Once preshutoff test is complete,.it is re. 
commended that aux tanks be fueled 
prior to main tanks. If this procedure is 
followed, aux tank fuel venting will 
enter main tanks instead of overflowing 
to outside of aircraft. 

8. Hot Refueling checklist -
"COMPLETED." (CP) 

POST HOT REFUELING. 

1. Fuel flow - "STOPPED." (CP) 

2. Fueling nozzle/adapter­
"DISCONNECTED." (FE) 
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I WARNING 

Ensure hose pressure is depleted prior 
to disconnecting nozzle from Sl'R recep­
tacle or probe adapter to avoid fuel 
spray or spillage. 

3. Refueling nozzle from probe adapter­
"REMOVED." (FE) (if required) 

4. SPR access panel- "CLOSED." (FE) 

5. Refuel panel- "SET." (CP) 

a. Tank selector switches - OFF 

b. Probe - STOWED (if required) 

c. Master power - OFF 

6. Ground wires - "REMOVED." (FE) 

a. Refueler to helicopter 

b. Helicopter to ground 

7. Parking brakes - "RELEASED" (P) 

8. Electronic equipment - SET (P, CP) . 

WARNING I 
Do not operate aircraft radio equipment 
(UHF,.VHF, HIi', o~FM), TACAN, dop­
pIer, or radar altimeter within refueling 
area. 

9. Po~.t Hot ,a,efueling~hecklist.~ 
"COMPLETED .. " (FE) . 



T.0.1H·3(CIE·1 

FUEL DUMPING SYSTEMS 
PROCEDURES. 
The fuel dumping systems consist of an internal 
auxiliary fuel tank dumping (jettison) system, that 
may be installed on CH ·3E helicopters prior to 1m. 
A manual fuel dumping system is provided for heli· 
copters modified by T .0. 1H·3·505. A rapid fuel 
dumping system is provided for CH·3E 1m and 
all HH·3E helicopters. Fuel dumping may be ac· 
complished to decrease the gross weight of the 
helicopter to permit continued single engine flight 
to an area where a safe landing may be accom· 
plished, or if an emergency landing is necessary, to 
minimize the amount of fuel that will be aboard 
the helicopter on contact. 

\ WARNING \ 

• Fuel offloading operations should be 
conducted with the ramp closed, if in· 
stalled, and the aircraft heater/vent fan 
off in order to preclude the possibility of 
fumes entering the aircraft. Smoking is 
also prohibited. 

• Fuel dumping in an in-ground effect 
hover should be avoided because of pos­
sible aircraft or engine fire from recircu­
lation of fuel vapor by rotor wash. 

INTERNAL AUXILIARY FUEL TANK DUMP­
ING (JETTISONING) SYSTEM. 

Fuel may be dumped (jettisoned) at a rate of ap­
proximately 425 pounds per minute. 

1. Auxiliary fuel jettison switch - JETTISON. 

MANUAL FUEL DUMPING SYSTEM. 

Fuel may be dumped flOm the main forward tank, 
when required, at a rate of approximately 150 
pounds per minute. 
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The manual fuel dumping system will 
dump the entire fuel load from the for­
ward tank if not monitored. The system 
uses the existing fuel boost pumps in 
the forward tank and does not provide 
the protection of 500 pounds reservp in 
each tank that the rapid fuel dumping 
system provides. 

NOTE 

When the manual fuel dump system 
valve is in operation, fuel booster pump 
failure lights and fwil filter bypass lights 
may illuminate. This is a normal condi­
tion caused by a drop in prime fuel pres­
sure and the resultant pressure differen­
tial across the fuel filters. The fuel 
booster pump failure lights should go 
out when the fuel pressure stabilizes 
upon release of the manual fuel dump 
valve. 

1. Crew - ALERTED. 

2. Communication - MAKE APPROPRIATE 
RADIO CALLS. (Do not make radio calls 
during dumping to eliminate ignition 
source from radios, especially HF). 

3. Heater/vent fan- OFF'. 

4. No smoking. 



5. 

6. 

7. 

8. 

9. 

10. 

Aft ramp and cargo door - CLOSED. 

All boost~:pumps - ON. 

Crossfee~,valves - OPEN. 

The No.1 engine will flimie ~ut if crosS. 
feed is not QPEN before the manual fuel 
close line vajve is CLOSER' 

t~ 

" 
Manual flUll close line valve - CLOSED. 

, 

Manual ft/el dump line ~alve":: OPEN. 

Fuel quantity gages "- MONITOR. ' 

~ TO STOP FUEL pUMP. 

1. Manual fuel dump line valve - CLOSED. 

2. Manual fliel close line valve - OPEN. 

3. crossfee~valve - AS REQUIRED. 

4. Boost pUfup - AS REQUIRED. 

5. Visually 4}teck thll,t~~l duiIlping~as 
stopped. kesidualfuelinay contli:)uet,O 
flow for a'short time after fuel dumping 
has been terminated. 

, ,. "',;1. ' 

.,-. 

The boost pumps in forward'tank will 
be turned OFF as soon as th$ forward 
fuel q~antity gage indicates empty to 

'il'void'a possible fire from an :overheated 
fuel pump. ' 

, RAPIOFUEL DUMPING SYSTEM. 
j 

Fuel may beduro.pedfrom both ~ain tanks indio 
vidu~llY or ~i,multljlleous1y tJy activating the dump 
sWitcpes,located c\n the pressure rElfueling panel. 
D~mp rate is approximately 880 ~ounds per 
ro.mute., , '. I •. ," . " 

IW~RNING f 
., .,' 

El).s1Jre thatheaters,witch and AN I ALE· 
20·armil).g, switch are off prior to dUmping 
as fuel may be ignited. . 

Turn off dump ~witches bef«i!re fuel 
quantity gages indicate 500 "ound6 to 

. avoid. overheating the fuel dl{mp pump. 

<!',). ". ; 

'Your flight crew Chei::kjUitls'con~ined in T.O. 
IH·3(C)E·lCL·~., .', " 

'I' 

',\" " 

-" ',' 
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. PA,'ENGER INfORMATION. 

1. Smoking is prohibited during ground operation, takeoffs, 
landings, aerial refueling and when directed by the heli­
copter commander. 

2. Safety belts .will be securely fastened for all takeoffS, 
laridings, aerial refueling and flight throngh turbulent air. 

3. Operation of portable electronic equipment is prohibited: 
The use ot butane and/or plastiC reservoir type llghters Is pro-

. hibited; . 

. "'.. All passengers should wear ear Protective devices to avold ear 
damage. 

5. If it becomes necessary to evacuate the helicopter, refer to 
diagt'am on reverse side for exits. 

6. If a crash landing becomes necessary, proceed as follows: 

a.i' Jettison emergency eXits as directed by the helicopter 
.' commander. 

b. Loosen tie. 

c. Fasten safety belt tight • 

. Jl!St prior to contact with the surface, passengers will fold arms 
. restlDg them ontheircknees. : Bend body fo~ as ,tar., as possi­
ble and rest head firmly on arms. If available, hold pillow, 
blanket, or clothing in front of head to cushion possi\>le Impact • 

. !.' ' , , . " 

7. Alarm bell., 

a. Bail Out: 3 short rings followed by one continuous ring. 

b. Crash Landing: 6 shott ,:,ings followed by one continuous 
ring. 

Figure 2·23. Passenger Information 
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