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Figure 2-17. Water Clearance

ROTOR SHUTDOWN AND ENGAGEMENT

(ENGINES RUNNING).

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

AFTER LANDING.

1. Speed selectors -102%, (cP)
2., APU - START (CP)

. CAUTION

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

3. Doppler/IFF - "STBY. ' (CP)

ROTOR SHUTDOWN.

1, Parking brake -
2. AFCS -

"AS REQUIRED, " (P)
"OFF" (P)

3. Speed selectors - "GRD IDLE, " (CP)

4. Droop stops - "IN, " (FM)

5. Rotor brake - "ON, "' (P) (45% Ny OR LESS)

6, "Rotor Shutdown checklist completed. " (CP)
ROTOR ENGAGEMENT AND BEFORE TAKEOFF.

-1, Passenger and crew briefing ~ "COMPLETED."

(P)

2. Ramp - "AS REQUIRED, CABLES ATTACHED."

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

4. Rotors - "ENGAGED." (P)

SEE{;P%BEE'ESI‘ sygh - "OFF." (P)
C(P)

Unloaded engine speed selector - "SET, 102%."

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

8. Personnel door emergency release handle -
"CHECKED." (FM)

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

10. ' Caution and'advisory lights - "CHECKED," (P)
11. AFCS - "CHECKED ON." (P)

12, Nose wheel - "UNLOCKED.," (P)

13, Parkiﬁg brake - "OFF." (P}

14, Passenger and crew - "READY FOR TAKE-
OFF." (FM)

15, Radic call - "AS REQUIRED." (P or CP)

16. Speed selectors - "AS REQUIRED " (State
Setting} (CP)

17. "Rotor engagement and Before Takeoff check-"
list completed.” (CP) : :

WATER OPERATIONS.

The procedures in this section cover normal water
operations as they differ from land operations. The
helicopter is designed for amphibious operations
which require an understanding of its-capabilities 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 dperations
with rotors turning; the helicopter mdy be 'oﬁerat'ed-
in water up to and including sea stateé'd e noted:in -
Filgure 2-20, Normal rotor shutdowh and engage-
ments may be conducted on water yp to and including
sea state 2 conditions.

Normally, aircrews operating:inthe vj,qlnlty of,-
larger bodies of water or near coastlines, will- have _
information concerning sea state conditions either, . .
from the weather forecaster or from local Codgt” "
Guard units. 1t is imperative that pilots operating .
over open water become proficient in relating fopre~ "~ -
cast and observed sea state conditions. as .geer trom:
the air with actual conditions on the water, _Pigive ..
2-20 is provided to assist the pilot for this puypose,~ .
It should be noted that, depending on the du.ra.ﬁion BURAE
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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 gshown in the table are for relatively
steady state conditions of long duration. Further,
the presence of ground swells makes accurate cb-
servations exceedingly difficult and requires good
judgment t0 determine the effects of superimposing
a wave system on the ground swells. When operating
on the water, the pilot ghould be aware of geveral
factors which will assist in determining the type and
amount of control necessary. The hull and sponson
design, coupled with considerable excess huoyancy,
provide the helicopter with excellent roll stability
characteristics. At lower sea states, this stability
permits rotor shutdown 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 necessary to use the flight controls to in-
crease water stability. This may require use of
cyclic to maintain a fairly level tip path plane as
the helicopter pitches or rolls with the waves, or the
use of collective to lighten the aircraft on the water
and to increase rotor tip clearance and tail clear-
ance, Usually a combination of these techniques
are used, with the objective of maintaining a
nominally level helicopter attitude to fully assure
that neither the main nor tail rotor contacts the
Wa-ter- :

WARNING

During water operations, airframe, rotor
blade, and engine icing may occur when the
temperature 15 at or below 5°C (41°F) OAT.
Below -15°C (+5°F) the rate of accumula-
tion will normally decreage, Icing may de-
grade performance to the point where flight
becomes impossible, and visibility will be
impaired with windscreen icing. The for-
eign object deflector will be installed if ic-
ing conditions are anticipated.

BEFORE STARTING ENGINES ON WATER.
Procedures are the same as in land operations;
however, care must be exercised to insure the hell-
copter does not drift into obstacles or shallow water.

If the rotor brake is not on, the helicopter will ro-
tate to the right upon engine start.

ENGINE STARTING PROCEDURES ON WATER.

Procedures are.the same as in land operations.
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CAUTION

If APU ig not used, generators must be
turned off until the rotor accelerates to
96% N, as underfrequency protection is
nat avallable,

ROTOR ENGAGEMENT ON WATER.

Procedures are the same as In land operations, ex-
cept that the rotor brake is released prior to advanc-
ing either speed selectorfrom GRD IDLE, and the
speed selectors are advanced glowly to minimize ro-
tation of the helicopter. As the rotor beging to ac-
celerate, the helicopter will begin to turn to the
right. To counter this rotation, full left tail rotor
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 turn.

WARNING

Before rotor engagement, check that per-
gonnel, boats, and other obstructions are
clear of the rotor blades. '

BEFORE TAXIING ON WATER.

Procedures are the same as in land operations.

TAXIING ON THE WATER

All water operations should be accomplished at 100%
Ny or higher to provide optimum water controllabil-
ity and maximum rotor blade tip clearance above the
water. ‘Operation below 86% Ny on the water may
result in electrical system: damage caused by the
lack of generator underfrequency protection, Water
taxiing is relatively eagy to perform 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 wa-
ter 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 heli-
copter becomes lighter on the waves. The forward
motion of the helicopter is stopped by aft cyclic
stick and slightly raised collective pitch lever.
Smooth taxi turns can be made by applying tail ro-
tor pedals and cyclic stick into the direetion of the
turn. If turns are attempted by use of pedals only,
the high vertical center of mass of the helicopter,



combined with centrifugal force, will cause the heli-
copter to roll to the outside of the turn.

Taxiing maneuvers in rough water conditions re-
guire that the helicopter be kept in the water. Maxj-
mum tail rotor and main rotor blade clearances
should be maintained by careful use of the collective
and cyclic controls.

WARNING

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

L.

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 a taxi, twin engine power of 45 to 55%
tcrque, or single engine topping power, should be
achieved prior to placing the cyclic forward. Wind-
shield wipera should be turned on as required. The
helicopter tip-path plane must be monitored to pre-
vent the rotor blades from striking the waves in
rough water. Use of high power allows the helicop-
ter to get as light as possible on the water and rap-
idly achleve maximum speed. Once desired speed
has been reached, additional forward cyclic will
only cause the nose to pitch down further, If this
condition is reached, the taxl run should be aborted
by smoothly lowering the collective. Water mom-
entarily may spray up as high as the windshield as
the collective is smoothly lowered, but the helicop-
ter recovers to its normal attitude on the water
quite readily. The position of the cyclic should be
kept at neutral as the high speed taxi maneuver is
ahorted.

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 direc-
tion 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 ¢ol-
lective pitch and holding the cyclic aft, but not to the
extent that I causes the blades to strike the droop
stops. Rearward taxiing reduces the clearance of
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the tail rotor blades to the water, particularly in
rough seas, and is not a recommended mansuver,

BEFORE TAKE-OFF ON WATER.
Same as land operations.

TAKE-OFF FROM THE WATER.

A normal vertical take-off 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 take-off attitudes be avoided and
the electronic altimeter be used for altitude judg-

ment, Lifting to 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 improve .
visibility. i prolonged hovering is to be performed over
salt water, 30 to 40 feet of altitude should be maintalned

to reduce the amount of salt water ingestion into the en-
gines, .

RUNNING TAKE-OFF FROM WATER.

Normally a running take-off from water would be

made di i the wind. If the waves are greater than
one of two feet, ali icopter 30 degrees to either side
of the"Waves and monitor tip-path plane nce

when applying forward cyclic stick. With speed selectors
full forward, increase collective pitch slowly to attain a
water taxi speed of no more than 16 knots. Control the
helicopter’s attitude with the cyeclic stick to prevent any
tendency of the nose to dig in. Increase collective pitch to
obtain maximum power available, The copilot should be
alert to operate the windshield wipers when required. Once
the helicopter breaks water, altitude retention will be critical
until climbing speed is reached. Attitude must be held con-
stant by slowly and smoothly adding forward cyclic stick
until aixspeed builds up to approximately 40 to 50 knots,
and then a climb can be initiated. When operating et 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
nose 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 eaging the cyclic stick back with
a pumping action. However, forward cyclic stick shouid

be carefully applied to allow the helicopter to gain airspeed,

AFTER TAKE-OFF 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 same as in land operations ex-
cept: The landing gear remains up, the forward ro- .
tating anti~collision light off, landing light off and - -
stowed, and the searchlight off and stowed. The ex-

-ternal fuel tanks may be jettisoned, before landing on-the o

water to preclude overstressing the alrframse,
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ficult because of the lack of objects on the horizon for
reference. The approach should be planned to place

CAUTION the helicopter at the desired hovering altitude with

zero ground speed. Nose high helicopter attitudes ‘
Water landings with external fuel tanks ' should be avoided when operating near the water. If
installed may be made on operational the helicopter is to be landed in the water from a
missions (rescue, recovery, etc.) at hover, a hovering altitude of approximately 15 feet
the pilot's discretion. A vertical land- should be established to allow the pilot to become ac-
ing with minimum forward speed and customed to the build up of water spray caused by ro-
rate of descent should be made to avoid tor downwash. Use of the windshield wipers will be
exceeding structural limitations of the required if prolenged hovering is to be done at this
sponsons,/tanks. altitude or a landing is to be effected. The pilot

should approach the water cautlously to allow the ro-

tor downwash to ripple the water surface to aid in ‘

NOTE depth perception. A continuous reference to the

. . electronic altimeter should be made.
¢ Conditions permitting, the personnel door

should be open for all approaches to the

water and for all water taxiing, takeoffs Forward Speed Landings on Water From a Hover,

Egzéﬂgiif;sjgffﬁﬂz“tﬁsﬁfg;‘,;‘;" Landings should be accomplished by holding the heli-

could cause difficulty in opening and vir- o copter in a level to a slightly tail low attitude and

tually prevent jettisoning the cargo door allowing it to settle smoothly on the water. As the

if the helicopter should become inverted helicopter enters the water, more forward cyclic ig

on the water. "normally required as the tail tends to tuck slightly.
Maintain collective pitch until the helicopter decel-

» If a water landing is made with external erates and levels. At this time, lower collective.
tanks installed, an entry will be made in smoothly and position cyclic as required. Droppm‘g _
the Form 781 and the alrcraft inspected. ’ the collective rapidly will cause a nose-up pitching

moticn which results in reduced tail rotor clearance. ‘
LANDPING ON WATER.
WARNING
A water landing is usually softer than its land count-
erpart because of the large contact area presented by : ‘
the helicopter hull and sponsons. If the cargo sling is installed or if the
landing gear cannot be retracted, as in
¥ the case of fixed or pinned down gear, -
CAUTION water landings shall be accomplished
In calm water, do not exceed 10 degree from a hover with 2 minimum of rela- {
noseup attitude at the point of water entry tive water speed. This 1s necessary .
to avoid tail pylon water contact; in sea since the increased drag of the sling/ .
state 1.0 or higher, do not exceed 7 de- landing gear will cause the helicopter
gree nose-up attitude. Maximum water to pitch or roll and may result in rotor
contact speed is 20 knots. Touch and go blade contact with the water.
water landings are not permitted. .
NOTE CAUTION
On those helicopters equipped with air re- If the helicopter contacts the water ina
fueling, water landings should normally ~ nogedown attitude, caused by technique or
not be accomplished, If accomplished, striking of a wave, the nose will pitch
the refueling probe, especially the MA-2 . down in proportion to the contact speed.
nozzle, should be inspected to insure that " If this occurs, proper corrective action
damage has not occurred, or the nozzle : . is to lower slowly the collective pitch
has not opened to permit water to enter _ and hold the cyclic neutral or slightly aft.
the fuel system, To avoid contaminating : Raising collective pitch after the nose
fuel in the event of water leakage, do not has dug in can cause the helicopter to
extend or retract the probe after a water pitch over and allow the blades to strike
landing has been accomplished. Tank the water.
sumps and lines shall be drained follow- -
ing all water landings. CAUTION

Approach to a Hover Over Water. 'On helicopters modified for mid-air retrieval

An approach to a hover over water differs from ifs Sccompliahed with & minimmum of forwara

land counterpart in that depth perception is more dif- and vertical speed,
2-38 Change 11



‘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 positive landing.
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 and more water to splash on the cockpit

. windshield. Once the landing has been made, the

collective should be lowered slowly and the cyclic
should be held in the neutral position. Because of
the forward tilt of the main rotor shaft, the helicop~
ter will tend to taxi forward if the collective is full
down and the cyclic held neutral. To prevent forward
movement, it is necessary to hold the cyclic slightly
aft of neutral with sufficient collective pitch to hold a
steady position in the water. )

CAUTION

When making water landings in unfamiliar
areas, accomplish a touchdown with power
and no relative water speed, since mud,
rocks, or other objects could cause the heli~
copter 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 with the helicopter must be deployed as
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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 rough or windy conditions. This
provides for an essentially horizontal pull from
which it develops its holding power. Under extreme
conditions, a ten to twenty pound weight may be at-
tached 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 feet is suppliedto
attach the anchor to the anchor line shackled per-
manently to the tow ring. In most instances, the 150
foot line 18 fastened to the eye of the anchor line with
the attached snap ring, The entire length is then paid
out after the anchor 18 lowered to the bottom. It is
essential that the configuration shown in figure 2.18
be maintained, since a low center-line attachment
insures that the helicopter will align with the wind
and waves to present minimum drag and resultant
minimum strain on the anchor line.

CAUTION

In no cage ghould the anchor line be short-
ened or the prescribed configuration alter-
ed by attaching the anchor line to any. of the
internal tie down rings in the cabin. The in-
creased drag caused by the asymmetrical
attachment, and the resultant position broad-
side to the wind and waves, can cause the
anchor to drag or possibly could ¢éapsize the
helicopter. '

LIGHT:NYL.ON LINE FOR
RETRIEVING ANCHOR RING

TAG LINE

3o X, (MINIMUM)

Le

5 16826 (R1)’

Figure 2-18. Anchoring The Helicopter
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. SHACKLE

ANCHOR

$NAP RING

ANCHOR LINE

Figure 2-19. Method of Shortening,
The Anchor Line .

If necessary to shorten the anchor I_ine_(primarily if
deployment of the entire line in relativély shallow
water would allow the helicopter to reach the shore
or very shallow water) it may be done as shown in
figure 2-19. Measure out the desired amount of the
150 foot line from the anchor end. Double it.into a,

short loop at that point. Pass the short loop through ©

the eye of the permanent anchor line and secure it
with the knot shown (a bowline on bight). Then de-
ploy the permanent anchor line as with the fuil 150
feet attached, In those instances where it is neces-

sary 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 heli-
copter must remain on rough water more than 20

. feet deep or oncalm 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 2-19a), if used, will be at-
tached to the 150 foot anchor rope by the shackle to
. allow the snap ring on the other end of the rope to be
connected to the helicopter mounted anchor rope as
it was designed, Attach the sea anchor deployment
line (red snap ring) to the crew entrance door for-

ward hand ggip by passing the red snap ring through
the hand grip and attach it to its own deployment
line.

2-40  Charfe 6

. bOCKING,

After deployment assure that anchor line and retrie-
val line are free to allow the anchor to pull from ‘the
front center of the helicopter. If a regular sea an-
chor is not available, a parachute. an open litter
bridled at the middle like a kite, or even a large
plank, may be used 10 hold the helicopter into the
wind and waves. This will minimize drift and roll-
ing &s much as possible.

Weighing Anchor,

Using the light nylon line provided, pull up the per-
manent anchor line to the cargo door then pull in
the 150 foot line, drawing the helicopter into a pos-
itlon as cloge to vertical over the anchor as poss-
ible. The vertical lift thus applied should be suffi-

clent to dislodge the anchor and allow it to be pulled
into the helicopter.

NOTE

On helicopters equipped with an air re-
fueling probe, the retracting line has
been rerouted around the probe. This
permits the anchor line to be lowered
on the inside of the probe and retrieved
on the outside of the probe. The anchor
_1s then attached to the anchor line and
lowered overboard. When retrieving,
the anchor is guided to the outboard

7 - of the probe by the retracting line.
The anchor is then removed from the
anchor-line and stowed. The retract-
ing line is then used to secure the anchor
line and bungee cord until it can be rigged
when the helicopter lands, - S A

BEACHING.

CAUTION

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

Docking helicopters requires extreme vigilance on
the part 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. Adequate
main rotor clearance between personnel and objects
are of prime concern, Sufficient personnel should
be available at all times to direct and assist in dock-
ing 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 SHUTDOWN " "

checklists when the engines are to be shutdown,
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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
Wavelets that are short but
pronounced. Cresis may begin to
break, Perhaps very few scattered ' Light
1 whitecaps. to 4-9 6 inches 1
gentle breeze
Large wavelets or small waves,
becoming larger, Fairly frequent Gentle
whitecaps. ' S to '
2 moderate 10-138 2 3
breeze '
Small waves becoming larger.
Frequent whitecaps.
Moderate . :
3 breeze 14-16 3 5
Moderate waves, pronounced long
foam. Many whitecaps. Change of
some spray. Fresh
4 breeze 17-19 4.5 7
Moderate to large waves form. White
foam crests are more extensive
everywhere. Probability of some Fresh ‘
5 spray. S to strong co. 2024 8 12
: breeze E !
Large waves. Sea heaps up. White L
foam from breaking waves begins to
be blown in streaks along the. Strong ,
6 direction of the wind. May begin to . breeze 256-28 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. Beéa
begins to roli. Visibility limited: Strong
8 Note: for conditions above these gale 39-44 36 58
limits, use Whole Gale, Storm, or
Hurricane definition.
Figure 2-20. State of Sea

.2-40B
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When the rotors are to be shutdown while the engines
remain operating, use the ROTOR SHUTDOWN AND
ENGAGEMENT (ENGINES RUNNING) checklist.
Without the stability and control afforded by the ro-
tating blades, the helicopter cannot right itself from
a roll greater than approximately 13 degrees. Ex-
tending the landing gear will help somewhat by lower-
ing the vertical CG. Wind and water conditions
abhove sea state 2.0 or greater may cause excessive
rolling and possible capsizing. After the rotors have
stopped, the helicopter will normally align itself into
the wind and waves. When engines are shutdown,
apply rotor brake at 20% Nr. When engines are not
shutdown, apply rotor brake at minimum obtainable
Np. If the rotor brake is uged, the helicopter may
ratate to the left as much aa 360 degrees. Towing
should be accomplished into the wind and at no great-
er water speed than 4 knots.

CAUTION

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

CAUTION

If APU is not on, turn generators off before
rotor speed is reduced below 96% Ny as un-
derfrequency protection is not available.

TOWING OF HELICOPTER ON WATER.

The recommended attachment point for a tow line is
the anchor fitting at the nose of the helicopter. Use
approximately 100 feet 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, tie down fitting may prevent water from
entering the nose compartment and damaging elec-
tronic equipment. If a regular tow rope is not avail-
able, the anchor line may be retrieved and used as
a tow line, Whenever possible, towing should be
accomplished into the wind. Maximum water speed
for towing is 4 knotas.

CAUTION

Avoid heading parallel to troughs of waves as
this may cause exceasive roll,

CAUTION

Use care to avold damage to the helicopter
when the tow boat is alongside. The tow boat
should remain upwind when in close proxim=-
ity to the helicopter because the helicopter
will drift downwind more rapidly than the
boat.
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CAUTION

To prevent excessive rolling and possible
upset, do not tow the helicopter in a rear-
ward direction.

During towing operations, the sea anchor
ghould be rigged out the aft ramp to assist in

~ stabilizing the helicopter. The bilges must be
checked periodically for water leakage. Some
water in the bilges may provide additional N
stabilization in higher sea states. !

CAUTION

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 are the same ag in land operation, ex-
cept the bilge pump should be installed and a crew
member should remain with the helicopter to man
the bilge pump. :

SALT WATER OPERATION.

ENGINE COMPRESSOR EFFICIENCY /PERFORMANCE

Operational experience has shown that salt spray in-
gestion in the T58 engine will result in reduced com-
pressor efficlency/performance and subsequent de-
crease in compressor stall margin. . This makes the
engline susceptible to stalls during accelerations but
more especially during deceleration. As the spray

is ingested and contacts the compressor blades/vanes,
salt is deposited. A gradugsl buildup results which
changes the alrfoll sections"which jn turn decreases
the compressor efficiency/perfopmiance. This will

be noticed by a decrease in torque (Q) and an increase
in T for a given Ng. ~Should-eampreagor efficiency
decrease to a point where:the-compresser actually -
stalls, - T'5 will increase while:Ng and.torgye will de-
crease. The circumatanges, under which compres-
gor stalls may oceur. during.saly:water operation,

DR ]
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vary with a number of factors, i.e. flight regime,
gross weight, wind direction/velocity, pilet technique,
duration of maneuver, salinity of the water and rela-
tive density of the salt spray. Intermittent operation
in moderate salt spray conditions {such as a series

of landings and take-offs) can expose engines to
enough salt spray to cause a noticeable change in
torque and Tj at a given Ng. This change is more
apparent, and also more critical, during prolonged
operations (such as hovering or taxiing) in heavier
spray conditions, Maneuvers such as hovering close
to the water in light winds {under about 8 knots),
taxiing with high power or low flights at low speeds
will generate maximum rotor downwash spray condi-
tions. Careful operation, followlng the procedures
and limitation contained herein, and strict adherence
to the prescribed maintenance procedures when op-
erating in these conditlons will provide adequate com-
pressor efficiency/performance to prevent stalls due
to salt water ingestion.

NOTE

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

HOVERING.

Hovering over salt water at altitudes which cause
concentrated spray into the engine inlets results in
gradual reduction of compressor efficiency and sub-
sequent decrease/loss of stall margin, Operation in
these conditions should be avoided or minimized.
Use the altitude /time combinations in Figure 2-21
as a guide for planning salt water hover operations.
The actual conditlons encountered (welght, wind, etc. )
and 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 Ts for a given torque setting. - Prior to salt water
hovering accomplish the following on each engine:

1. Perform an Ng/T5 relationship check,

2, Compare indicated Ty to the established base
line and note the difference. S

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

WARNING

The maximum allowable Ty rise when
hovering &t a constant Ng ‘and torque is
35°C minus the difference noted in step

2 above; i,e., if indicated T in step 2
was less tsim, ‘or-did not exceed the base-~
line, a 35 C rise from the T value noted
in step 3 1s permiseible, K ?ndica.ted T
was 10°C above the baseline, only 25°C
Tg from step 3 value is permissible.
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WARNING

If salt spray ingestion during hover opera-
tions 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 application
and one power reduction for return flight.
-Use the minimum power required for take-
off, transition, and climb; do not reduce
power enroute, and initiate power reduc-
tion at destination with sufficient altitude
for an a.utoreta.tive landing.

4, Using Figure 2-21 as a guide for hover aiti-
tude/expose time, check T rise by stabilizing as
near as possible to the same N and torque that was
used in step 3 and leave the saﬁ spray environment
when limiting Tg i8 reached, .

NOTE

The FOD shield provides engine protection
because the air entering the engine must
make two turns of approximately 90°,
These turns cause the heavier water par-
ticles to centrifuge from the air stream;
therefore, .use of the FOD shield is re-
cOmmendea for salt water operations.

Hover Altitude Hover Time

40 Feet ‘ 120- Minutes
35 Feet 90 Minutes =
.30 Feet 60 Minutes. = .
26 Feet . 46 Minutes
20 Feet = , 30 Minutes
15 Feet . 16 Minutes

.. 10 Feet = o 5 Minutes

2-5 Feet .. . 2 Minutes

NOTE.

The hover altitude/time combinations
are to be used.as a gulde -in conjunc-
ton with the Ty criteria for conducting
normal hovering operations. In terms
of salt accretion, this figure shows
maximum exposure time. Intermittent
partial exposure at multiple hover alti-
tudes accumulate as proportions of full

- 6Xposure, i,e, hovering 5 minutes at
15 feet plus 10 minutes at 20 fest plus
15 minutes at 25 feet would total a maxi-
mum or full éxposure,

Figure 3-21. Altltude/Time Hovering Over Salt
: - Water : :

For all hbveri_ng operations salt water 1i1‘gesti‘0n"ma,y~.

be minimized by adjusting the hover attitude for all™



wind conditions, Salt spray concentration can be
. expected under the following wind conditions.

No wind,” Hovering in no-wind conditions normally
will result in relatively low salt spray concentrations
at all hovering altitudes. :

Light wind (approximately 0-5 knots). Hovering in
these condition: may result in the heaviest salt spray
concenfrations. Spray may be further minimized by
hovering cross-wind at an altitude of approximately
10 to 15 feet.

Moderate to heavy winds. (10 knots and above).
Higher windg normally will result in the lowest salt
spray concentrations at all hovering altitudes. In
these conditions hovering should be accomplished
into the wind.

POST FLIGHT CHECK.

Following salt water operations, make appropriate
entries in Form 781 reflecting operation on or over
salt water and insure that applicable water wash/dry

cycle/rustlick procedures are accomplished. Insure:

all equipment exposed to salt spray/water is washed
with fresh water. '

ALERT PROCEDURES.
COCKING PROCEDURES.

Prior to assuming -alert, the helicopter will be run up

to include completion of all checks through BEFORE -
TAKEOQFF, systems checkout, and shutdown using the
AFTER LANDING and ENGINE SHUTDOWN checklists,
after which the helicopter may be cocked using the
COCKING checklist. When a helicopter requires to be
cocked following a flight, it is considered to have all
required systems: checked, and it may be cocked using
the COCKING checklist provided the AFTER LANDING
and ENGINE SHUTDOWN checklists were accomplished.
The SCRAMBLE checklist will not be used unless the
‘COCKING checklist has been accomplished.
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Cocking Checklist.
1. Parking Brake - “RESET.” (P)

2. Rotor Brake - “ON.” (P)

3. Overhead Switch Panel — “SET.” (P) (Battery
Switch off) o

. Ignition Switches — “NORMAL.” (CP)

=

B. Fuel Management System — “SET.” (CP)
a. Fuel Shut-off Valves — Open
b. Boost Pumps— On

6. Electronic Altimeters — “ON.” (CP) (P)

7. Navigation and Communicatlons Radios — “SET.”
(CP) (P) (Doppler Set Off)

8, Cocking Checklist — “COMPLETED.” (CP)

€

SECURITY OF COCKED HELICOPTER.

When the helicopter 18 cocked, no one will enter the
helicopter except the aircrew members 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 helicopter. Ifa
maintenance requirement arises while the helicopter
is cocked, the alert pilot will first uncock the heli-
copter, using the UNCOCKING CHECKLIST. The

_alert pilot, using the COCKING PROCEDURES, -will

accept the helicopter after maintenance is accom-
plished. . o L, .

UNCOCKING CHECKLIST.
1. All electrical switches - OFF, R

Gha,ng'q 8
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an
. .

[~-]
.

Fuel shut-off valves — CLOSED.
Boost pumps - OFF.

Parking brake - AS REQUIRED,
Ignition switches - OFF,
Uncocking checklist completed.

SCRAMBLE CHECKLIST.

® ®© A e =

10.
11.
12,
13.

14.
15,
16.
17,
18.

19.

244

External power switch — “OFF” (ON IF EX-
TERNAL POWER USED). (P)

Battery switch — “ON’’ (OFF IF EXTERNAL
POWER USED). (P)

Protective covers, pitot covers, ungine plugs, tie-
downs and ground wires — “REMOVED.” (FM)

Safety belt and harness — “FASTENED.” (P,CP)

‘Rotor brake — “LOC_K ~ OFF, BRAKE-ON.” (P)

Caution and advisory lights — “CHECKED.” (P)

APU — “CLEAR.” (FM), “STARTING.” (CP or P)’

Caution and advisory lights — “CHECKED.” (P}

Transmission and hydraulic indicators —
“CHECKED.” (P) N

Battery switchi — “ON” (IF EXTERNAL POWER
USED), (P) - |

External power switch “OFF” (IF USED) AND¥
DISCONNECTED. (P} ’

No. 1 engine — “CLEAR.” (FM) “STARTING.”
{(CPor P)

'No. 2 engine — “CLEAR” (FM) “STARTING”

(CPor P} _
Pins and chocks — “REMOVED,” (FM)
Area — “CLEAR” (P, CP, FM) .
Rotors — “ENGAGED.” (P)

APU master switch — “OFF.” (P

Unloaded engine speed selector — “SET — 102%.”
(P) A :

Engine and windshield anti-ice — “AS RE-
QUIRED.” (CP} -
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20. Pitot Head — “AS REQUIRED.” (CP)
21. Doppler — “STBY.” (P, CP)

22. Lights — “SET.” (P)

23. Radio call ~ “COMPLETED.” (P, CP)
24. Cabiﬁ area — “SECURE.” (FM)

25. Nose wheel — “UNLOCKED.” (P)

26, Engine and transmission instruments —
. “CHECKED." (CP)

27. Flight instruments — “CHECKED.” (P, CP)

28. AFCS ~ “ON AND INDICATORS CHECKED.”
(P, CP)

29. IFF and Doppler — “ON.” (CP)
30, Parking Brake — ‘fOFF.” P)
31. Speed selectors — “AS REQUIRED.” (CP)
32. “Scramble checklist — COMPLETED.,” (CP)
HOT REFUELING OPERATIONS.

The following procedures describe hot refueling op-
erations with the rotors engaged and one engine op-
erating. The flight engineer will refuel helicopter,
insure that the pressure refueling system used is
compatible with the helicopter fuel system, that the -
proper type fuel is used, and that'the aircrafi and
single point nozzle are properly grounded. The air-
craft commander is responsible for positioning the
alreriff in the fueling trea clear of all obstructions:
and will enisure that all procedures outlined herein
are complied with. o '
" NOTE

These procedures will be used only when
. authorized by the Major Command and a

System Safety Engineering Analysis has
been performed.

AFTER LANDING.
1. - Speed selectors — “AS REQUIRED.” (CP)

2. Fuel managemenf system — “AS REQUIRED.”
(CP) .

a. Fuel cross-fzeed valve — CLOSE.
b.  Forward bogst pump — ON.
c. Aft boost pumps — OFF.




NO. 2 ENGINE SHUTDOWN.

NOTE

Shutdown No. 2 engine as soon as possgible
after landing and prior to taxling to the re-
fueling area. This allows maximum engine
cooling and minimizes fire hazard during
refueling operations.

No. 2 ignition switch - "OFF, " (CP)

No, 2 speed selector - "GROUND IDLE. "
(cp) -

NOTE

To provide engine cooling prior to engine
shutdown, allow one minute at ground idle
before moving the speed selector to the
SHUT OFF position,

3. No. 2 speed selector - "SHUT OFF, "' (CP)
4, No. 2 fuel shut-off valve - "CLOSE," (CP)
5. 'No. 2 Engine Shutdown checklist completed. "
(CP)
REFUELING.
WARNING
¢ Do not operate aircraft radio equ1prr1ent

1,

2.

3,
40

(UHF, VHF, HF or FM) while in the re-
fueling area.

Hot refueling is not authorized when -
ground refueling from C-130 aireraft.

Parking brake - "ON. " (P)
Windows and doors - "AS REQUIRED. " (ALL)
NOTE
The personnel door will remain open to
permit rapid egress of the crew in the
event of an emergency while refueling.
All windows, hatches, and the ramp
will be closed. ‘
Refueling unit - "POSITIONED. " (FM)
Ground static wires - "ATTACHED. "' (FM)
2, Helicopter - GROUNDED.
b. Refueling unit - GROUNDED.
¢. Helicopter to refueling unit ~ GROUNDED.

d. Fuel nozzle to ﬁelicorter - GROUNDED,

10,

11,

1,

.

- minate;
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Fire guard - "POSTED, " (FM)

Protective cap - "REMOVED. '* (FM)

Refueling nozzle - "CONNECTED. " (FM)
Refue_lin.g panel - "AS REQUIRED. " (CP)

a. Master power switch - ON. .

b. Main tank select switches - FWD and AFT,

¢. External tank select switches - LEFT and
RIGHT.

Fuel flow - "ESTABLISHED, '' (CP, FM)

Preshut-off test - "COMPLETED. " (CP)

NOTE

Refuel helicopter at a maximum flow rate

of 150 gpm or B0 peig, measured at adapter,
Ag fuel enters helicopter, MAIN TANKS
FWD and AFT and EXT TANKS LEFT and
RIGHT FLOW indicating lights will illumi-
nate. Immediately following start of fuel
flow, precheck internal tank high level con-
trol vaives and external shutoff valves by
pressing PRE SHUT~OFF TEST switch.
When switch is pressed, fuel flow will stop-
and FLOW indicating lights will go out.
When switch is released, fuel flow will re-
sume and FLOW indicating lights will illu~
When tanks dre 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.

CAUTION

Failure of flow lights to extinguish when pre-
shutoff test is accomplished indicates a sys-

-tem malfunction a.ud refueling should be ter-

minated.

."Re_fuelin.g checklist completed. "' (CP)

POST REFUELING.

Fuel fiow - "STOPPED " (CP, FM)
Refueling panel - "AS REQUIRED " (CP)

a. Tank select switches - AS REQUIRED.

b. Master power switeh OFF.

Change’ 11‘ ‘
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5. Ground static wires - "DISCONNECTED. "
(FM)

6. '"Post Refueling checklist completed. "' (CP)
ENGINE RESTART.

1. Parking brake - "OFF, " (P)

WARNING

Taxi clear of the refueling area prior to
restarting No. 2 engine.

2. Fuel management system - "AS REQUIRED, "
(CP)
a. No, 2 engine fuel shut-off switch - OPEN,
b. Cross-feed valve switch - CLOSED,

¢. Aft boost pump switch - ON,

3. No. 2 ignition switch - "ON. " (CP)
4. Fire guard - "POSTED. " (FM)
5. No, 2 engine - "START. " (CP)

6. No. 2 speed selector - "MATCH TORQUE, "
(CP)

7. Doppler - "STANDBY. " (CP)
8. Electronic altimeter - "ON," (P, CP)
9. IFF - "STANDBY." (P)
10. "Engine Restart checklist completed, " {CP)

Proceed with BEFORE TAKEOFF checklist.

FUEL DUMPING SYSTEMS PROCEDURES.

The fuel dumping systems consist of an internal aux-
iliary fuel tank dumping (jettison) system, that may
be installed on CH-3E helicopters prior to [ .

A mamal fuel dumping system is provided for heli-
copters modified by T.O. 1H-3-505, A rapid fuel
dumping systeni is provided for CH-3E. and all
HH-3E helicopters, Fuel dumping may be accom-
plished to decrease the gross weight of the helicopt-
er to permit continued single engine flight to an area
where a safe landing may be accomplished, or if an
emergency landing is necessary, to minimize the
amount of fuel that will be ahoard the helicopter on
contact.
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Fuel may be dumped from the main forward tank,

WARNING

Fuel off-loading operations should be
conducted with the ramp closed, if in-
stalled, and the aircraft heater/vent
fan off in order to preclude the pos-
gibility of fumes entering the aircraft.
Smoking is also prohibited.

WARNING

Fuel dumping in an in-ground effect hover
should be avoided because of possible air-
craft or engine fire from recirculation

of fuel vapor by rotor wash.

Internal Auxiliary Fuel Tank Dumping
{Jettisoning} System.

Fuel may be dumped (jettisoned) at a rate of approx-
imately 425 pounds per minute.

1. Auxiliary fuel jettison switch - JETTISON.

Manual Fuel Dumping System.

when required, at a rate of approximately 150 pounds
per minute, - :

CAUTION

The manual fuel dumping system will
dump the entire fuel load from the
forward tank if not monitored. The
svstem uses the existing 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 mamual fuel dump system
‘valve igs in operation, fuel booster
pump failure lights and fuel filter
bypass lights may illuminate. This
is a normal condition caused by a
drop in prime fuel pressure and the
resultant pressure differential a-
cross the fuel filters. The fuel
booster pump failure lights should
go out when the fuel pressure stabi-
lizes upon release of the manual fuel
dump valve.

1. Heater/vent fan - OFF,
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2. All boost pumps - ON, Rapid Fuel Dumping System,
3. Crossfeed valve - OPEN. Fuel may be dumpéd from both main tanks individ-
- : : B - ually or simultaneously by activating the dump
C AUTION . switches located on the pressure refueling panel.
Dump rate is approximately 880 pounds per minute,

The No. 1 engine will flameout if ¢ross-
feed is not OPEN before the manual fuel _ _ :
close line valve is CLOSED _ : WARNlNG

4. Manual fuel close line valve - CLOSED.

5. Manual fuel dump line valve - OPEN, ' Ensure that heater switch and AN/ALE-
o ' . : 20 arming switch are off prior to dump-

8. Fuel quantity gages - MONITOR. ' ing as fuel may be ignited.

To Stop Fuel Dump

1. Manual fuel dump line valve - CLOSED, CAUTION
2. Manual fuel close line valve - OQPEN.
3. Crossfeed valve - AS REQUIRED. : Turn off dump switches before fuel
4.. Boost pump - AS REQUIRED, quantity gages indicate 500 pounds to
: _ _ avoid overheating the fuel dump pump.
§ CAUTION
The boost pumps in forward tank will be - FLIGHT CREW CHECKLIST.

turned OFF as soon as the forward fuel
quantity gage indicates empty to avoid a

- possible fire from an overheated fuel Your flight crew checklist is contained in T. O, 1H-
pump, o 3(C)C-1CL-1,

Chanoa 19 o AR A /(9 _4AR hiasie)
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PASSENGER INF_:OI!'MATI.ON.

Smoking is prohibited during ground operation, take-offs,
landings, aerial refueling and when directed by the hel‘.l—
copter commander,

Safety belts will be securely fastened for all take-offs,
landings, aerial refueling and flight through turbulent air.

Operation of portable electronic equipment ia prohibited.

The use of butane and/or plastic reservoir type lighters is pro-
hibited.

All passengers should wéar ear protective devices to avold ear
damage, :

If it becomes necessary to evacuate the helicopter, refer to
diagram on reverse side for exits.

If a crash landing becomes necessary, proceed as follows:

Jettison emergency exits as directed by the helicopter
commander.

Lioosen tie.
Fasten safety belt tight.

“Just prior to contact with the surface, passengers will fold arms
regting them on their knees. Bend body forward asg far as possi-
ble and rest head firmly on arms. If available, hold pillow, _
blanket, or clothing in front of head to cushion possible impact.

T. Alarm bell.
a. Ball Out: 3 short rings followed by one continuous ring.

b. Crash Landing: 8 short rings followed by one continuous
ring.

Figure 2-22. Passenger Information

o B
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the nature of the emergency and the intended course -
of action to be taken. .
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IMMEDIATE ACTION ITEMS. DEFINITION OF TERMS
natu
This section contains the procedures to be followed 1. ngtlzI: ::geﬁglﬂ:ﬁ gllpolz;:igf ‘:Ifang‘::leg bae.t re '
to correct an emergency condition that could reason- - made at the first available safe landing area
ably be encountered. Multiple emergencies, adverse which provides acceptable access for correc-
weather, - or other unusual conditions may require tive action.
modification of these procedures.  Emergency pro- '
cedures are divided into critical and noncritical 5. LAND AS SOON AS POSSIBLE: The nature
items. The critical items are those which must be ' of the emergency dictates that a landing be
performed immediately, without reference to the made at the first available landing area which
gil;itten cngkliSts.&.to ;}rsféudedaggravatin.g .the con- will assure minimum injury to the crew or
on and/or avoiding further damage or injury.
The critical items in this section are in capital let- minimum da.ma,ge to the helicopter.
ters and are indicated in the checklist by bold face 3, . EMERGENCY LANDING: An immediate Iand-
‘capital letters. The noncritical items are consider- " ing will be made regardless of the availability
ed cleanup items which improve the chances for the of a suitable landing area. Continued flight
emergency action to be successful. The nature and . may result in gerlous injury to the crew and
severity of the emergency will dictate the degree of -  subbtantial damage to the aircraft, '
compliance necessary; therefore, aircrews must use L ‘ .
sound judgment to determine the ¢orrect action to be i
taken.,. As soon as possible, the pilot ghould inform - NOTE
all other crewmembers and reporting agencies of : '
For an explanation of {lluminated caution

and advisory lights, refer to Section VIL.

Change 12 3-1
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CAUTION AND WARNING LIGHT — INITIAL ACTION

When caution and warning lights illuminate, the crew should refer to aircraft instruments to verify a malfunction
- exists, then accomplish the action and procedures as follows for confirmed emergencies.

SEGMENT
WORDING

GENERATOR
1% 2)

' XMFR RECT
(1&2)

" FWD/AFT
FUEL LOW

FWD/AFT
FUEL BYPASS
ENGINE OIL
LOW (1 & 2)

TRANS OIL
PRESS

TRANS OIL
HOT

AUX/PRIM
SERVO PRESS
INLET ANTI-ICE
1&2)

NOSE DOOR
CARGO DOOR

BLADE PRESS

CHIP DETECTED

ALTITUDE LOW
ROTOR BRAKE - ON

HEATER

IFF

3-2 Change 12

FAULT
CONDITION

Generator not connected

to bus
Transformer rectifier not
connected to bus

110 to 190 pounds
(approximately) fuel
remaining.

1.5 psi across filter
element

Oil quantity down 0.6
gallon from full

Pressure less than 4 psi

Temperature above
1200C

Pressure below
1000 psi

"Boot temperature below

37.89C (Swiich on)
Door not locked
Door not locked

Low pressure below
6.1 {plus or minus
0.4) psi

Main Gear Box

Intérmediate/ tail gear
box

Altitude below index
setting

Hardraulic pressure above
10 (plus or minus 1) psi

Overheat or lack of
combustion 45 seconds
after heater switch on

Transponder.computer
not installed, or installed
and system has mal-
functioned.

CORRECTIVE
ACTION

Accomplish emergency procedures checklist.

‘Loss of either T R drops the nonessential DC Bus. If both

T Rs fail, turn off all nonessential equipment operating off
the DC hus,

Turn on all boost pumps and open ctoss-feed. If both lights
come on, avoid nose-up attitude greater than six degrees,

Ensure at least one boost pump is on per engine and land
as soon as practical, -

Monitor engine instruments and land as soon as practical.
Reference ENGINE OIL SYSTEM MALFUNCTION,
Section III. Follow Seection III, single engine procedures,

Limit flight to 30 minutes. With loss of torque indication
rapid rise in Ng/T5, MGB chip light, MGB oil temperature
caution light or temperature indicator at red line, enter
autorotation. Reference MAIN GEAR BOX MALFUNC-
TION, Section III.

Monitor other instruments and land as soon as practical.
Reference MAIN GEAR BOX MALFUNCTION, Section IIL

Accomplish emergency procedures checklist. Land as soon
as practical. Reference FLIGHT CONTROL HYDRAULIC
SERVQ SYSTEM FAILURE, Section IIL

Avoid icing conditions

Land as soon as practical, secure door.

Do not open/close door at speeds above 115kts IAS
Accomplished emergency procedures checklist, Reference
MAIN ROTOR BLADE IBIS PRESSURE WARNING,
Section III,

Monitor oth.er instruments and land as soon as practical.
Reference MAIN GEAR BOX FAILURE, Section IIL

Land a5 soon as possible using minimum power. Reference
IMPENDING TAIL ROTOR DRIVE SYSTEM FAILURE,
Section IIL '

Verify terrain clearance.

Check the rotor brake handle OFF, During flight, if the
tight remains on, land as soon as possible.

Tum off heater, Reattempt use of heater after brief wait.
If light remains on, discontinue use.

Install computer as required.

Figure 3.0. Caution Light Panel Indication Chart




GROUND OPERATIONS.

This phase of operation covers ground or water emergen-
cies that may occur while engines are being started, during
taxiing, up to the point where a take-off is accomplished,
and during the ground roll.

' FIRE DURING GROUND OPERATIONS.

T.0. 1H-3(C)E-1

FIRE IN APU COMPARTMENT.

If possible, confirm presence of fire by sight or smeil before
taking action. A fire in the APU compartment would be
indicated by the fire warning light on the APU control
panel. Whenever the APU fire warning light is illuminated,
proceed as follows:

1. © APU EMERGENCY FUEL - SHUT - OFF.

Change 12 e -__3-.
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2.  APU FIRE EXTINGUISHER - (ON).
3. Master switch - QFF,

4, Fire in APU Compartment checklist com-
pleted.

ENGINE COMPARTMENT FIRE.
_1f an engine compartment fire occurs and it is de-

" tected visually by the fireguard and/or by activation
of the fire warning system, proceed as follows:

1. SPEED SELECTORS - SHUTOFF.

2. T-HANDLE {AFFECTED ENGINE) -
PULL.

3. FIRE EXTINGUISHER - MAIN/RESERVE.
4. Fuel management system - OFF

5. APU - QFF

6. Battery - OFF

7. Engine Compartment Fire checklist com-
pleted.

FLARE CASE FIRE.

If a fire is detected in a flare case, proceed as fol-
lows:

a, All personnel - EVACUATED.

b. Fire fighting unit - NOTIFIED.

. USE OF EMERGENCY FUEL CONTROL LEVER TO

ASSIST STARTING.

The emergency fuel control lever may be utilized
during engine start, in the event a malfunction oc-'
curs such as the gas generator failing to accelerate
to normal idle speed after engine lite-off (cold hang-
up), with Ng, Tj5, and fuel flow remaining low,
Either engifie may be started with the emergency
fuel control lever when it cannot be started normally
_due to engine fuel control unit malfunction. Opera-
tion of the emergency fuel control lever bypasses the

. automatic feature of the fuel control unit to provide
- fuel scheduling for the engine., Accomplish normal

ENGINE STARTING AND ROTOR ENGAGEMENT pro-
cedures through the point of advancing the speed se-
lecter to GRD IDLE, '

CAUTION

Do not open the emergency fuel control
lever prior to engine lite-off or a hot
atart will result.

a. Emergency fuel control lever - ADVANCE

SLOWLY TO ACCELERATE GAS GENERATOR TO

IDLE SPEED OF APPROXIMATELY 58% Ng.

3.2B Change 11

CAUTION

Clogely monitor T5 for abnormal tempera-
ture rise. If Tj reaches 840°C, close
emergency fuel control lever. If T5 con-
tinues to rise, abort start by pulling down
on the speed selector and returning to the
SHUT-OFF position. Be alert for post
shutdown fire.

~ b. Engine instruments - CHECK. Observe Ng,
Ts, fuel flow, and engine oil pressure for normal
readings. (Closely monitor both enginé controls un-
til oil temperature reaches 0°C,)

¢. Emergency fuel control lever - CLO|
SLOWLY. :

d. If engine continues to run at idle Ng, normal
procedures for rotor engagement and engine opera-
tion may be followed.

NOTE

If gas generator speed drops off as the
emergency fuel control lever is closed,
slowly open the emergency fuel control
lever to restore idle rpm. This condition
is indicative of a fuel control malfunction
other than in the automatic start feature.
For emergency flight, engage the rotors
with the unaffected engine. The emer-
gency fuel controllever of the aifected
engine will be advanced until Ny matches
rotor speed, then advanced, slowly to
match torques. Carefully monitor T5 so .
as. not to exceed 721°C. ;

EMERGENCY BATTERY START.

The following procedures are in addition to those
outlined under ENGINE STARTING in 8ection VII,
and provide the emergency procedures for starting
the engines with battery'powier:' When advancing the
speed selector toward GRD IDLE, stop speed se-
lector just short of engaging the GRD IDLE detent.
If a hot start is evident, retard the speed selector
cautlously to shut off the fuel without disengaging the
starter. As Ty decreases, advance the speed se-
lector to just short of the GRD IDLE detent. This
procedure may increase the probability of obtaining
an engine start using one battery. If the starter dis-
engages during this procedure, abort the start.

TAKE-OFF.

This phase of operation covers emergencies that
could occur from the time the take-off is started
from land or water until the initlal climb is com-
menced. ’

NOTE
The engine failure during take-off pro-

cedures are contained in the IN-FLIGHT
procedures portion of this section.




SINGLE ENGINE TAKE-OFFS FROM WATER.

Single engine take-offs can be executed; however,
caution must be exercised as excessive forward
speed causes the forward part of the hull to dig into
the water, '

If the drag caused by the forward hull dig-
ging into the water is permitted to increase
as power i8s increased, the helicopter could
possibly overturn.

Normally, all take~offs should be executed into the
wind. In high sea-states it may be preferable to ex-
ecute the take-off slightly off the wind line (30 de-
grees to waves) in order to minimize wave impact.
The most difficult take-off conditions will result
from calm wind, smooth sea-states, and high gross
weights. Ensure that landing gear is up to avoid
drag. The helicopter should be lifted until it sits
high in the water (maximum power). A forward taxi.
should be instituted. As speed is increased, power
should be maintained at a maximum. Ii possible, Ny
ghould not be allowed to droop below 98%. A nose
wave will be generated as the helicopter increases
speed through the water. Should the helicopter fail
to lift upon attaining approximately 10 knots, the
pilot may attempt to break the helicopter away from
the surface by easing the cyclic stick very slightly
aft, Any time the helicopter attempts to "tuck', or
dig into the water, the collective should be lowered
to minimum and the attempted take-off aborted, As
translational 1ift is attained, and the sponsons and
most of the hull are clear of the water, it may be
necessary to ease back on the cyclic stick moment-
arily to pull the nose of the helicopter out of the
water. However, the helicopter should normally
lift from the water smoothly and accelerate as drag
is lost. The nose attitude will attempt to rise, but
should be maintained constant until a minimum of

50 knots airspeed is attained, Once airborne, a
minimum of control movements should be made
until climb speed is attained, Gradually increase
alrspeed, being careful not to settle back in the
water. Trying to climb too steeply will cause the
helicopter to settle, If the helicopter becomes air-
borne on a single engine take-off attempt and then
tends to settle, the pilot should hold the nose of the
helicopter slightly above the horizon and cushion
the landing with the remaining rotor rpm and power.
Immediately after touchdown, reduce collective
pitch lever gently. The success of an attempted
single engine take-off from water depends upon sea-
state, temperature, gross weight of the helicopter,
and wind velocity.

IN-FLIGHT OPERATIONS.

This phase of operation is from the time the take-off

is accomplished, until the descent is initizted for a
landing.
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ENGINE FAILURE.

The altitude and airspeed at which engine failure oc-
curs will dictate the action to be taken to effect a
gafe landing. The airspeed and altitude combina-
tions at which there is no adequate procedure for ef-
fecting a safe single engine or power off (dual en-
gine failure) landing are reflected in the Appendix.
The majority of turbine engine flameouts are the re-
sult of improper fuel flow, caused by fuel control
system malfunction, The engine instruments often
provide indications of fuel control system failure
prior to actual engine failure. A normal alr start
can often be accomplished. If not, the emergency
fuel control can be used to restore engine operation,
In the event of apparent mechanical failure within
elther engine, air starts should not be attempted.

NOTE

In the event of failure of the No. 1 engine or
failure of both engines, the APU may be
started to insure contimied power is available
to the accessory section in the event of tail
take -off free wheel unit failure,

ENGINE COMPRESSOR STALLS,

The usual indications of a compressor stall are:
torquemeter dropoff - to zero, decreasing N, and
an abnormally rapid inereasing T5. An audible
rumble or ''choo-choo' sound may or may not ac-
company the compressor stall. Anytime a com-
pressor stall exists, immediately retard the speed
selector to GRD IDLE, then to SHUT OFF i a stall
is confirmed by continuing T5 rise. Ifa compressor
stall occurs, it must be recorded, and if maximum
T5 exceeds 721°C, the temperature and time dura-
tion must be recorded. A compressor e

.1-:= s 'v‘:-. T = R AR W T T A L TR T SR RO

If T5 returns to within normal limits with speed se-
lector at ground idle and engine is required for re-
turn flight, the emergency fuel control may be used
to stabilize the engine at or above 95% Ng (95% Ng
or above 18 the range at which the engine is less
susceptible to stall). To prevent inducing stall and
excesslve T5, use extreme caution in stabilizing
engine and use only one power setting if possible.

If a sudden/abnormal rise in T5 is experlenced im-
mediately shut down the engine.

L0874 5'4.8 0 A
Be alert for englne shutdown fire after
shutting down a stalled engine,

SINGLE ENGINE FAILURE.

Single Engine Failure During Normal Flight.

If power required atthe time of engine failure is
less than one engine can sustain at military power,
rotor decay is gradual enough to allow a decrease in
collective pitch before an excessively low rotor

Change 1 3-3






ENGINE SHUTDOWN I[N FLIGHT.
1. Speed selector - SHUT-OFF
2. Ignition switch - OFF -
3. Fuel shutoff valve - CLOSED
4, Boost pumps - AS REQUIRED
5. Fuel croassfeed valve - AS REQUIRED

6, Engine Shutdown checklist compléted.

CAUTION

If an engine fire should occur and the corresponding
engine fire warning light illuminate during or after
engine shutdown, proceed with steps 3 through 6
of Engine Compartment Fire in Flight Checklist.

ENGINE RESTART DURING FLIGHT.
Try to determine cause of engine failure and if it is

safe to attempt a restart in flight. 1f‘it is decided to
attempt a restart, proceed as follows:

1. Ignition switch - NORMAL.

2. Speed selector (inoperative engine) - SHUT-
- OFF.

3. Emergency fuel control lever - CLOSED,
4, Fuel stmt;-off valve - OPEN.

6. Boost pumps - AS REQUIRED,

é

. Fuel crose-feed valve - AS REQUIRED,

7. Engine - START.

8. Engine Restart During Flight checklist com-
pleted.

CAUTION

A falled engine can be restarted in flight
when it has been determined that it 1s rea-
sonably safe to do so, Before attempting a
restart, allow 30 geconds of gas generator
coast down, with the speed selector in the
SHUT -OFF position, to purge the engine of
fumes and fuel. Power turbine inlet tem-
perature (Tp) should be less than 100°C and
-gad generator speed 19% Ny prior to ad-
vancing the speed selector %o GRD IDLE, to
avold a hot start. However, in the event
power is required immediately from the
falled engine to sustain flight, a restart may
be attempted, provided N is 38% or below.
Enter the Ng starter engagement in the
Form 781, “Starter and accessory drive
damage can be anticipated.
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CAUTION

When it is suspected that engine failure

has resulted from contaminated fuel, the
fuel cross-feed valve should be closed for
the attempted restart to prevent the possi-
bility of fuel from the contaminated tank
flowing to the operative engine, If the
attempt to restart fails, and a subsequent
attempt to restart is made with the cross-
feed valve open, the boost pumps in the
tank feeding the inoperative engine should
be off to prevent the possibility of fuel from -
the contaminated tank flowing to the opera--
tive engine.

GO-AROUND WITH ONE ENGINE INOPERATIVE.
(See figure 3-1.)

If before landing, it is determined that a safe land-

ing cannot be made, and power available is sufficient

to continue flight, initiate a go-around as early as
possible to regain or maintain airspeed. Increase
collective pitch to obtain maximum single engine
torque up to 123% Q, while maintaining 2 minimum
rotor speed of 98% Nr. Increase airspeed to 70 to
80 knots and establish a climb.

FAILURE OF BOTH ENGINES. -

Should both engines fail, a safe autorotative landing
can be accomplished except when flylng at low air-
speed and altitude conditions shown in the shaded
areas of the Height Velocity Diagram - Two Engine
Failure, in the Appendix. Continuous operation in
the shaded areas should be avolded. The height-
velocity diagram is meant to deplct the capabilities

of the hellcopter, as flown by an average pllot over a’

paved runway, with zero wind, Under operational
conditions, the altitude-airspeed combination for a
safe autorotative landing is dependent upon many
variables such as pilot capabilities, density altitude,
helicopter gross welght, proximity of a sultable
landing area, and wind direction and velocity in re-
lation to flight path, Thig does not preclude any
operation in the shaded area under emergency or
pressing operational requirements, as a controlled
landing can usually be accomplished, and minimum
gdamage, if any, will occur to the helicopter. Gen-
erator power will be avallable even during times of
lower rpm. Immediately upona two-engine fallure,
rotor rpm will decay and the helicopter will yaw and
roll to the left. This 1s due to the loss in power and
corresponding reduction in torque. Excepg in those
instances when a two-engine failure is encountered
in close proximity to the surface, 1t is mandatory
that autorotation be established by immediately
lowering the collective pitch to minimum.  Heading:
can be maintained by depressing the right tail rotor
pedal to- decrease the tall mtor th.rust Autorotative

Change 7




WHEN A SINGLE ENGINE
GO AROUND BECOMES
APPARENT. ..

TSR —SSSST INCREASE TO MAXIMUM POWER (m%e) £33 ‘ == e
MINIMUM ROTOR SPEED - 98% N, T o mm— HO-wems

70-80 KNOTS (AS
ESTABLISH CLIMB

Tt
A -
N o —
== . e e § 16830 (RT)
Figure 3-1. Single Engine Go-Around (Typical)

rpm will vary with ambient temperature, pressure helicopter should be held in a level attitude. When
altitude, increases in ''g" loading such as in turng, contact is made with the ground, the cyclic stick
and gross weight conditions. High gross weights, gshould be moved slightly forward of the neutral pos-
increased "g'" loads, and higher altitudes and tem- ition. Regardless of the force with which the heli-
peratures will cause increased rpm which can be copter strikes the ground, damage will be much less
controlled by increasing collective pitch, If altitude if it strikes level. After ground contact is made,
permits, a restart can be accomplished or emer- reduce collective pitch to minimum and apply wheel
gency fuel control may be used to restore engine brakes, and rotor brake,
operation.

Two-Engine Failure During Take-Off and Climb
WARNING (Below 60 Knots IAS).

After the climb has heen started, various techniques
may be employed to execute a power-off landing.
When two-engine failure is experienced and altitude
permits, reduce collective pitch to maintain rotor
speed, accomplish a moderate flare, and reduce
airspeed to below 40 knots before ground contact.
Attain a level attitude at ground contact and increase
collective pitch to cushion landing. After ground
contact, reduce collective pitch to minimum and
apply wheel and rotor brakes.

If collective pitch is not reduced sufficient-
ly to effect a safe recovery, control will
be lost when rotor speed decreases to the
point at which blade stall is encountered,
The point at which blade stall will occur

is dependent upon density altitude, air-
speed, and gross weight factors.:

Two-Engine Failure While Hovering.
Two-Engine Failure During Flight (Autorotative

Settling will be rapid, and immediate application of Landing).  (Refer to figure 3-2.)

right pedal is necessary to maintain a heading. At

!ow altitudes, landings can be cushioned by increas- In the event of a two-engine failure during flight, a

ing collective pitch as the helicopter settles to the safe autorotative landing can be accomplished pro-

ground. Do not reduce collective pitch as in the vided the helicopter is being flown at a safe altitude-

event of both engines failing at higher altitude. In air-speed combination and the inflight altitude is suf-

this case, a reduction of pitch would cause the heli- ficient to permit selection of a suitable landing area.

copter to settle more rapidly. At touchdown, the A gite for autorotative landing should be the same as
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ACCOMPLISH BEFORE LANDING CHECK
COLLECTIVE PITCH LEVER - MINIMUM TO MAINTAIN
100 TO 104% N,
AIRSPEED-70~110 KNOTS 1AS
AUTOROTATION GLIDE
ROTOR RPM - AS NECESSARY TO AVOID
EXCEEDING MAXIMUM ALLOWABLE N,

RATE-OF-DESCENT - BEST FOR REQUIRED GLIDE
BOTH ENGINES - SHUT DOWN

AT APPROXIMATELY 150 FEET — AFT CYCLIC-
FLARE TO REDUCE AIRSPEED AND RATE OF
DESCENT. INCREASE AFT CYCLIC AS NECESSARY
TO ESTABLISH GROUND SPEED OF LESS THAN
30 KNOTS.
B o i FORWARD CYCLIC TO ESTABLISH LEVEL ATTITUDE
=TT T LD T e , AT APPROXIMATELY 15 FEET.

INCREASE COLLECTIVE PITCH AS NECESSARY TO' ::—_—-_
CUSHION LANDING.

- T e m— - e

ON THE GROUND = o
CYCLIC STICK — FORWARD
COLLECTIVE PITCH LEVER — SLOWLY REDUCE
WHEEL BRAKES — APPLY
ROTOR BRAKE —ON -
- R . - NOTE
0 . - " THIS PATTERM: AND PROCEDURE
- D ' T - 1S TYPICAL AND MAY VARY

DEPENDING ON WIND, TERRAIN,

WATER CONDITIONS (IF LANDING

ON WATER) EMERGENCY

4

CONDITIONS, ETC. '
. 516831 (R1}

Figure 3-2, Autorotative Landings (Typical)
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for single-engine landings, as ground contact should
be made with some forward airspeed. Immediately
upon encountering dual engine failure, reduce collec-
tive smoothly to minimum setting to maintain a rotor
speed of 100 to 104% Nr. Adjust eyclic stick as
necessary to maintain 70 to 110 knots. Minimum
rate of descent and maximum autorotative gliding
distances are shown in figure 3-3. Any increase of
rotor rpm other than specified for maximum glide
will result in a greater rate of descent. Therefore,
if time permits, adjusting the collective pitch lever
to produce the desired rotor rpm will result in an
extended glide. At an altitude of approximately 150
feet, a flare should he established by moving the
cyclic stick aft with no change in collective pitch.
This will decrease both alrapeed and rate of descent

- and cause an inerease in rotor rpm. The amount

that the rotor rpm will incerease is dependent upon
the rate that the flare is executed. An increase is
desirable because more energy will be available to
the main rotor when collective pitch is applied.

NOTE
Under certain light gross weights and low
temperatures, rotor speeds may not build

up to 100% N,. on straight-away autorota-
tions.

NOTE

Al autorotative landings should be made
into the wind, if poasible,

Maintain helicopter control and initiate autorotation,
] -unnmo GEAR-AS REQUIRED.
‘2. Speed selectors - SHUT OFF.
3. Ignition switches - OFF,
4, Fuel shutoff valves - CLOSED.
5. VBoost pumps - OFF,
6. Battery - OFF.
7. Autorotation checklist completed
While Initiating a flare at approximately 150 feet,

attain a ground speed of less than 30 knots with
cyclic control. Level off at approximately 15 feet,

" while eliminating all drift and maintaining a level
B attitude until touchdown.: Just prior to touchdown. in-

crease collective pitch to cushion landing. After
ground contact, slowly reduce colléctive to mini-
mum piich, and apply rotor and wheel brakes,

-8 Change 12" :

WARNING

When entering autorotation avoid abrupt
cyclic movements. It has been established
that during flight critical combinations of
engine and rotor conditions coupled with
rapid control inputs may cause rotor blade
fuselage contact, Avoid retarding speed
gelectors prior to entering autorotations
and/or rapid reduction of collective pitch
especially at reduced rotor rpm. Follow-
ing a loss of power, do not apply either
rapid collective and/or cyclic control in-
puts or large displacement cyclic inputs
with the collective full down,

Two-Engine Failure At High Power.

A two-engine failure at high power during high or
low speed flight, climb, and hover out of ground
effect, will result in ra.pid rotor rpm decay, and
will be accompanied by a distinet yaw and roll to
the left. Collective pitch must be immediately re-
duced to prevent excessive:loss. of rotor rpm, and
right tail rotor pedal should be applied to compen-
sate for loas of torque and to control heading,

Two-Engine Failure At High Power and
Low Speed.

" - Reduce collective pitch to minimum and simultane-
- ougly apply forward cyclic stick to regain airspeed

and establish a glide at a minimum airspeed of 70
knots. This action normally requires 400 to 500
feet of altitude if the recevery is initiated at zero

- alrapeed. ‘Accomplish landing as outlined in Two-
-Engine Failure During Flight (Autorotative Landing)

in this section. -

Two Engine Failure At High Power and High Speed.

If a.constant airspeed-is maintained while normal
recovery procedures are being used, a loss of ap-
proximately 300 to 500 feet of altltude will be real-
iged. This altitude loss may be reduced by simul-
taneously applying aft cyclic stick as the collective
pltch is reduced. The rate that aft cyelic stick is
applled, and the duration of the corresponding nose-
high attitude, determines the rate of deceleration
and/or loss of altitude. Judiecious use of collective
pitch during the flare, to keep rotor rpm from
building up, also reduces the loss of altitude. Ac-
omplish landing as outlined in Two-Engine Failure -
During Flight (Autorotative Landing) in this section. o




Two-Engine Failure At High Speeds and Low
Altitude.

The following procedure should be used if both en-
gines should fail at high speed and lowaltitude: Im-
mediately lower collective pitch and simultaneously
apply aft cyclic stick to hold the helicopter off the
surface. Accomplish landing as outlined in Two-
Engine Failure During Take-Off and Climb in this
section.

NOTE

Avoid abrupt control movements during
high speed autorotation to preclude rotor
overspeed and/or blade stall.

TAIL ROTOR SYSTEM FAILURES.

The types of tail rotor system failure can be gener-
ally classified as drive system failure and control
system failure. This information is based on flight
tests in which a drive system failure that resulted in
loss of the tail rotor thrust was simulated. The case
of a control system failure is believed to be less
critical than drive system failure and was not cov-
ered during the tests. In general, for tail rotor
gsystem failure, if conditions permit, lower collec~
tive to minimum and turn off the auxiliary servo.

If turning off the auxiliary servo does not alleviate the prob-
lem, the auxiliary servo should be restored. Then use collec-
tive to attempt {o stabilize optimum yaw angle, power, and
airspeed for controlled flight, Yaw angles as great as 40 de-
grees in stabilized flight may be experienced. If control of
the aircraft cannot be maintained with minimum collective,
the procedures outlined for tail rotor drive system failure
should be followed. If control can be maintained with
power, this is indicative of control system failure.

TAIL ROTOR DRIVE SYSTEM FAILURES.

A tail rotor drive gystem fallure, whereby tail rotor
rpm and thrust are lost, may be caused by fracture
of the shaft, coupling, or gear box, or separation of
the tail rotor asgsembly from the helicopter. Tail
rotor separation from the helicopter is usually
caused by severe vibration that has been induced by
the fracture of a rotating component. A drive sys-
tem failure is the most difficult type for the pilot to
cope with since it is accompanied by the loss of the
rotating disc area that would normally assist as a
stabilizing fin In forward flight. Since tail rotor
drive system failure at high speeds is expected to
produce violent helicopter response, recognition of
_ impending failure is extremely important. Exces-
sive vibration or noise in the tail pylon section usual-
ly precedes tail rotor drive system failure. There-
fore, when this occurs, airspeed should be reduced
immediately to the best autorotational speed. A tail
rotor drive system failure is always accompanied
by loss of directional control and a sharp yaw to the
right. The rate and amount of yaw are governed by
the power applied and the airspeed. The yaw ten-
dency can only be reduced by immediate reduction in
power. Yaw angles in excess of 60 degrees can be
expected initially upon failure of the tail rotor drive

O
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system. Immediate entry into autorotation will re-
duce the yaw angle to about 40 degrees. The 40 de-
gree yaw angle that will be experienced resulis from
the aerodynamic characteristics of the airframe ‘
during autorotation when unable to apply control

to the tail rotor blades.

WARNING |

Extended flight is not possible after tail |
rotor drive system failure. Autorota-
tion must be entered immediately.

NOTE |

Yaw servo failure may give a hardover
input in either direction and could be
confused with tail rotor drive system fail-
ure. Turning the auxiliary servo pressure
OFF will restore manual control and the
helicopter can be flown satisfactorily.
(Refer to FLIGHT CONTROL HYDRAULIC
SERVO SYSTEM FAILURE in this section. )

Landing without the tail rotor operating is hazardous
due to touchdown in-the extreme yaw attitude (about

40 degrees) and probable roll-over. If a landing is
performed, final approach and landing should be

made into the wind in full autorotation, with both en-
gines shutdown. The rate of descent will be approx- ‘
imately 2500 fpm because of the extreme yaw attitude.
This will require a modified side flare to reduce the

- ground speed to as near zero as possible to prevent

roll-over. Because of the extremely hazardous ‘
nature of the landing, it 18 recommended that the
helicopter be abandoned, if parachutes are worn and

if sufficient altitude and time are available. Crew
ballout via the right side is recommended. . ‘

Tail Rotor Drive Syuom Failure While

Hovering.

Main rotor torque will cause an immediate clockwise ‘
rotation of the fuselage. To minimize the rotation

while in a low hover, immediately shut off speed se-
lectors while maintaining a level attitude with the
cyclic, and cushion the landing. If hovering at higher ‘
hover heights, lower the collective to maintain rotor
speed prior to shutting off speed selectors, and at
approximately 10 feet AGL apply collective {o cushion
the landing.

Tail Rotor Drive System Failure During
Take-Off or Landing Approach. {

The fuselage will commence an immediate clockwise
rotation. To stop this rotation, enter autorotation
immediately, Due to the large sideslip angle, a

gide flare is required to reduce rate of descent and ‘
forward speed to prevent roll-over on touchdown.

Tail Rotor Drive System Failure During Cruise
Fight. |

When a tail rotor drive system failure oceurs during
cruise flight, the nose will immediately yaw to the
right. To stop this clockwise rotation of the fuselage,
enter autorotation immediately.

Change 7 -39 |
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Approach and Landing with Tail Rotor Drive
System Failure.

If a landing is to be performed, shut down both en-
gines and maintain approximately 70 knots IAS, The
alrspeed indicator, although in error due to sideslip,
will indicate the approximate airspeed. Accomplish
landing as outlined in Two Engine Failure During
Flight (Autorotative Landing) in this section, Lower
landing gear and land into the wind, if possible.
Initiate a modified side flare at approximately 150
feet to reduce rate of descent and ground speed.
Level off at approximately 15 feet., Use collective,

a8 necessary, to cushion landing. Ground contact

speed must be held to minimum as the sideslip con-~
dition may result in roll-over on touchdown.,

‘TAIL .ROTOR CONTROL SYSTEM FAIILURE.

A tail rotor control system failure, forward or aft
of the servo, will result in a loss of tail rotor re-
sponse and a possible hardover. Turning the aux-
iliary servo off will allow the tail rotor to go into a
flat pitch condition and minimize yaw tendencies.

In all cases of control system malfunction, the tail -
rotor will continue to rotate, usually in a low thrust
condition that will help to minimize excessive yaw
tendencies at higher airspeeds. The varied condi-
tions under which tall rotor control system failure
may occur preclude dictating a technique to be fol~-
lowed under all circumstances. Forward flight may
be possible, generally at airspeeds lower than nor-

mal cruise, An approach and power-on landing may
- also be possible.

NOTE

A tail rotor servo or AFCS yaw channel
malfunction may cause a "hardover' in-
put in either direction and initially be
confused with a control system malfunc-
tion. Turning the auxiliary servo pres-
gure off will restore manual control.

MAIN ROTOR BELADE IBIS PRESSURE WARNING.

(For aircraft modified by TCTO 1H-3-661)

Tlumination of the Blade Pressure Caution Light in-

dicates possible loss of pressure in one or more main
rotor blade spars with corresponding potential for
impending spar failure.

1. Airspeed -~ Attain 70 to 90 KIAS.
- NOTE
The 70- to 30-knot speed restriction
will reduce the Vibratory Stresses in
the malin rotor blade spar and signi-
" ficantly increase the erack propaga-
tion time.

| 2. | Land as soon as practical and v1sua11y check .
the IBIS 1ndlcators.

Change 12

.ponent systems, T
usually be detected by engine instrument indications,. .
If possible, confirm the presence of fire by other . . .

IBIS Visual Check.

a. I red is visible in any indieator, the helicop-
ter shall not be flown until corrective maintenance
has been performed.

NOTE

If BLADE PRESS caution light illumin-

" ates during flight, land as soon as prac-
tical. If red is visible on any indicator,
it may be reset one (1) time, If it re-
mains reset after a fifteen {15) minute
ground run, the helicopter may be
cleared for a one (1) time flight back
to base.

b. If all IBIS indicators are yellow and the
BLADE PRESS caution light remains on, the helicop-
ter may be cleared for flight by (1) pulling the cir~
cuit breakers to deactivate the BLADE PRESS Cau-
tion Circuit, and (2) limiting helicopter speed and
flight duraj:lon to a maxlmum of 110 KIAS and 6
hours.

EMERGENCY JETTISONING OF AUXILIARY FUEL
TANKS.

The external auxiliary fuel tanks may be jettisoned

at the discretion of the pilot to reduce weight, etc.
The tanks may be jettisoned electrically by actuating
the swltches located on the auxiliary fuel control pan-
el or mechanically by pulling the emergency auxiliary
tank release handle located aft of the cockpit console.
Tanks may be jettisoned electrically individually or
simultaneously, Manual jettison will release both
tanks simultaneously.

CAUTION

Do not perform an asymmetric jettison of
the external fuel tanks during climb as
excessive roll rates and attitudes may oc-
cur.

If for any reason one external fuel tank is dropped
and fuel remains in the.tank being carried, continue
to transfer fuel into the main tank. Monitor the fuel
gages and use crossfeed to maintain fuel management
between forward and aft tank. Refer to section V for
JETTISON OF EXTERNAL FUEL TANKS LIMITA-
TIONS.

FIRE IN FLIGHT.
!NGINE COMPARTMENT FIRE IN FLIGHT. &

Engine conipa.rtment fires are usually the result of
an engine malfunction or failure of one of its com- .
Ruptured fuel and oil lines will

indications.



NOTE

Hovering downwind, or in a calm wind,
may cause the fire warning system to
activate due to recirculation of hot
gases through the engine. It is possible
to receive a false fire warning light due
to warning system malfunction, If pos-
sible, confirm the presence of fire by
gight, smell, sound or reference to en-
gine instruments before proceeding
with the checklist.

1. SPEED SELECTORS - MAXIMUM,

2. SPEED SELECTOR {(AFFECTED ENGINE)
- SHUTOFF.

3. T-HANDLE (AFFECTED ENGINE) - PULL.
4. FIRE EXTINGUISHER - MAIN/RESERVE.
8. LANDING GEAR - AS REQUIRED.

NOTE

If one fire extinguisher container has been
discharged, check to ensure the FIRE EXT
circuit breaker is set before discharging

' the remaining bottle,

8. Welght - REDUCE AS NECESSARY

7. Accomplish Engine Shutdown In Flight
checklist.

CONSECUTIVE FIRES IN BOTH ENGINE
COMPARTMENTS.

When a fire has been experienced in an engine com-
partment that necessitates using the fire extinguish-
er system, and a subsequent fire 15 experienced in
the other engine compartment, enter autorotation
and follow procedures for ENGINE COMPARTMENT

FIRE IN FLIGHT for the second engine, except se-
lect RESERVE position of the engine fire extinguish-
er switch, Accomplish landing as outlined in Two

Engine Failure During Flight (Autorotative Landing).

SIMULTANEOUS FIRES IN BOTH ENGINE
COMPARTMENTS.

If simultaneous engine fires occur, enter autorota~
tion and put both speed selectors in the SHUT-OFF
position. After shutting off fuel to the engines, pull
’ the selected fire emergency T-handle and move the
engine fire extinguisher switch to the MAIN position.
Fire extinguisher agent will then be released into
the selected engine compartment. Pull the opposite
fire emergency T-handle and move the engine fire
- extinguisher switch to the RESERVE position, re-
leasing fire extinguisher agent into the opposite en-
gine compartment. Accomplish landing as outlined
in Two Engines Failure During Flight (Autorotative
Landing).

FUSELAGE/ELECTRICAL FIRE.
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- WARNING

T-handle before attempting to extin-
guish the second fire. This couild re-
sult in allowing fuel to re-~enter the

Do not reset the first fire emergency . - . '
first engine. l

NOTE

The second fire bottle will discharge
into the last engine for which the T~
handle was pulled, regardless of the
position of the first fire emergency
T-handle., There will be no extin-
guisher available if both MAIN and
RESERVE were used on the first fire.

1, Discharge fire extinguisher at fire or
jettison burning items,

2, Windows and doors - CLOSED.
3. Vent fan switch - OFF.

4, Land as soon as possible if fire persists.

In the event of an electrical fire, attempt to isolate
the affected circult by pulling circuit breakers. If
flight conditions permit, turn off generators and
battery if necessary to isclate the problem.

FLARE CASE FIRE.

If a fire occurs in a flare case, an internal sensing
unit will jettison the case automatically. If the auto-
matic jettison fails, jettison flare case electrically
by use of the flare case jettison switch or manually
jettison by use of the manual jettison lever.

SMOKE, FUME, AND ODOR ELIMINATION,

After a fire, or if fumes are detected in the helicop- _
ter, open the personnel door and the pilot's com-
partment windows for the elimination of smoke and/
or fumes. Flight tests indicated these two openings
are the most effective for smoke and fume elimina-
tion. Normally no toxic quantities of carbon mon-
oxide gas or other gases are present from the en-
gine exhaust. Objectionable odors of the engine ex-
haust gases, which are sometimes encountered in
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the helicopter during ground run-up, taxiing, slow
speed flight, or single engine flight with one engine
'in ground idle may be avoided by heading the helicop-
ter into the wind and/or closing the pilot's compart-
ment window and the personnsl door. Opening the
personnel door and the pilot's compartment windows
in flight will assist in removing objectionable fumes
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and odors. If aft ramp 18 open or removed, the air-
craft must be yawed to the left to remove smoke and
fumes, All odors not identifiable by the flight crew
shall be considered toxic. If an unidentifiable odor
is detected, ventilate the aircraft and land as soon as
practical.
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BAILOUT.
WARNING
' The decision to bailout is the pilot's, based upon
evaluation of all factors at the time of the emergency
Do not open the pilot's compartment windows and is recommended if it is impossible to make a
if personnel door is not open, because with safe emergency landing. Minimum bailout altitude
personnel door closed, the smoke and fumes should be 1000 feet above the surface. Bailout should
will enter the pilot's compartment. be accomplished in level flight at approximately 70
KIAS; however, bailout is possible during autorota-
tion.
WARNING
WARNING |
Smoke aceumulation in the aft cabin that :
cannot be eliminated by normal smoke
and fume elimination procedures may be
Eg;;‘%g:?;ﬁuorfelmﬁ:ﬁgiﬁ;g‘;‘;ﬁ?fgéaftgr To avoid contacting sponsons during bail-
: out the followi h -
IMPENDING TAIL ROTOR DRIVE SYS- Cg'; dods lowing speeds should not be ex
TEM FAILURE. 140 KIAS Maximum Powered Flight, |

125 KIAS Maximum Autorotation.

CAUTION
Do not jettison any windows, the door, or Prior to abandoning the aircraft (time permitting), |
the emergency hatch while the helicopter the IFF should be placed in emergency and a radio
is in forward flight as they may be carried call accomplished. Cabin occupants should abandon
into the rotor blades. |
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MAXIMUM AUTOROTATIVE GLIDING DISTANCE
212 ROTOR RPM 104% ROTOR SPEED

MODELS: CH-3E & HH-3E ‘
DATE: 1 JUNE 1965
DATA BASIS: CONTRACTOR FLIGHT TEST

2000 =

1500

ALTITUDE~ FEET

l 500 =

DISTANCE ~NAUTICAL MILES

I $ 16832 (R1)

I . Figure 3-3. Maximum Autorotative Gliding Distance

3-12



the aircraft via the personnel door by diving down to
avoid contact with the sponson. Arms should be held
close to the body with the head down; wait until clear
of the helicopter before opening the parachute. The
pilot may, at his discretion, have personnel bailout
through the ramp exit. However, no more than one
person should be on the ramp at any one time to
avoid a CG problem. The pilot may exit through
the cockpit sliding windows or the personnel door as
circumstances dictate. - Time of exit through the
window or door is approximately the same. If exit

through the window is attempted, jettison the window, B

place both feet in the seat with hands on the window
frame and dive down and out to clear the helicopter.
Open the parachute when clear of rotor turbulence.

WARNING

The copilot must ensure that the collective
pltch lever does not block his egreas through
the window. The pilots must also ensure
that their helmet cords are not entangled
in their shoulder harness. If armor plat-
ing is installed, the outboard wing armor
must be released prior to attempting to
bailout. The pilots' seats must not be in
the full down position when the outboard
wing armor is released as the armor may
not elear the window opening. If time and
altitude permit, accomplish the following
checklist.

1. IFF - EMERGENCY
2. Radio call - MAYDAY (Give position report) .
3. Cabin occupants - ALERTED (Warn occup-

ants via interphone, loudspeaker or-alarm
bell.) T '

4. Personnel dobr-'-'"OPEN '(Jéftiso‘n if necessary).

5, Cabin occupants - BAILOUT.
6. Pilot and copilot - BAILOUT.
LANDING. '

This phage of operation is from the time a descent is
commenced to initiate a landing until the helicopter
has touched down. This phase also contains approp-
riate emergency water operating procedures.

EMER.G!NC"Y DESCENT.

There is no set procedure for an emergency descent,
Damage to the helicopter or engines must be con-
sidered secondary to getting the helicopter on the
ground. During an extreme emergency, the condi-
tion or type of landing may be the determining factor
in the type of emergency descent to be made. If'a
long distance must be covered to a selected landing
site, a dive with power would be most feasible, A

‘pared surface or a confined area, dissipate speed
-~ gradually throughout the approach to touchdown as
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normal power-on vertical landing may be made
when the landing site is reached. If a short dis-
tance must be covered to a selected landing site,
attaining a rapid rate of descent with low power,
minimum pitch, and slow forward speed is the
most practical means of accomplishing an emer-
gency descent.

MAXIMUM AUTOROTATIVE GLIDE DISTANCE
CHART.

The maximum autorotative glide distance chart
(figure 3-3) shows the maximum gliding distance at-
tainable if power fails on both engines. Maximum :
autorotative gliding distance is obtained at 110 knots
indicated airspeed and approximately 104% rotor
speed. The rate of descent is approximately 2300
feet per minute. Minimum rate of descent is ob-
tained at 70 knots IAS and 104% rotor speed. Mini-

‘mum rate of descent is approximately 1900 fpm.

Increasing rotor speed above 104% will result in a
greater rate of descent and reduced gliding dis-
tance, B

SINGLE ENGINE LANDINGS. (Refer to figure 3-4.)

Single engine landings can be safely accomplished
provided they are not initiated within the airspeeds
and altitudes shown in the aréas to avoid on the
Height Velocity Diagram in the Appendix. After a
guitable; landing site has been selected, maintain

‘ ~ approximately 70 knots until a safe landing 1g assured. |
" Adjust collective pitch and cyclic control to gradually. .

decrease airspeed and rate of descent. Maintain
level attitude and minimum practical rate of descent
prior to ground touchdown, If landing on an unpre-

glow as possible to minimize ground rell. Upon
ground contact, smoothly reduce collective pitch
lever and control cyelic stick to maintainlevel atti~
tude. Reduce the collective pitch to minimum and
apply brakes to minimize the-ground-roll. @ .-

_cAution f

Extreme nose-high a.tfﬂ:udes» must be -
avoided near the surface (10 to 15 feet
altitude) due to possibility of the tail
. pylon striking the ground. If collective
pitch is increased prematurely,. insuf-
ficient rotor speed may remain to cush-
ion the landing, resdlting in possible

damage to the'a.i_x'_'cr_aft'.‘_ :

Gt

SINGLE ENGINE WATER LANDINGS.

A single engine landing on the. water differs only
slightly from that-op.a hard éukfide. “However, it -
is necessary that touchdown speed be:somewhat =
slower, especially over rougli water; “and that the . -
rate of descentbe:controlle pon water eontact
(20 knots ' or-Jegi),» rétuce dol ‘.gtiv%"_p‘*itdh H1oWly a8 ¢
‘ e wdter, . o 7
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ACCOMPLISH BEFORE -LANDING CHECK

et SPEED SELECTOR MAXIMUM Ny
A’*‘Q’:\\«b\ ROTORSPEED 100% Ny

LI
T

AIR SPEED APPROXIMATELY 70 KNOTS T
LANDING GEAR - DOWN (LAND) UP
(WATER)

TO GRADUALLY DECREASE AIRSPEED

ADJUST COLLECTIVE AND CYCLIC
AND RATE OF DESCENT

PRACTICAL RATE OF DESCENT PRIOR TO

MAINTAIN LEVEL ATTITUDE AND MINIMUM
GROUND CONTACT

NOTE
THERE IS NO SET PROCEDURE FOR
SINGLE ENGINE HELICOPTER LANDINGS
AS CONDITIONS OF TERRAIN AND
GROUND OBSTRUCTIONS WILL VARY THE
TYPE OF APPROACH. THIS DIAGRAM
ILLUSTRATES A TYPICAL SINGLE ENGINE
APPROACH PATTERN FOR LANDING IN AN
UNOBSTRUCTED AREA.

UPON GROUND CONTACT, COLLECTIVE T
PITCH - MINIMUM AND AFPLY WHEEL BRAKES

————

Figure 3-4. Single Engine Approach (Typical)

CAUTION

Do not exceed 10 degree nose-up attitude
at touchdown on calm water, or 7 degrees
in sea-state one or above, to avoid tail
pylon water contact,

PRACTICE SINGLE ENGINE LANDINGS.

AUTOROTATIVE LANDINGS.

Refer to Two Engine Failure During Flight (Autoro-
tative Landing), outlined under IN-FLIGHT proce-
dures in this section,

WATER AUTOROTATIVE LANDINGS. | ‘

Autorotative landings on water differ from autorota-

Practice single engine approach and landings may

4

be performed in the same manner as described un-
der SINGLE ENGINE FAILURE in this section ex-
cept that only the first two items of the checklist
will apply. Single engine failure is simulated by re-
tarding elther speed selector until the Nt needle falls
to 96 - 98% N,
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tive landings on land in that touchdown speed must
be held to a minimum (less than 20 knots) and the
descent from flare to water contact should be as
near vertical as possible. After touchdown pe-
duce collective slowly to minimum pitch, After col-
lective is lowered, use tail rotor pedals to turn so
that the nose of the helicopter is approximately 30



degrees to the waves, Allow the rotor to decelerate
to a stop without applying the rotor brake, When
rotor slows to a stop, deploy anchor to prevent heli-
copter from drifting ashore,

NOTE

The flare should be executed high enough
to permit the alrspeed and rate of descent
to be reduced sufficiently to level the heli-
copter for a near vertical descent.

NOTE

If a sudden emergency exit from the hell-
copter 18 desired, rotor brake should be
applied. Applications of the rotor brake
at high N may result in excessive roll
angles and possible upset in rough water.

PRACTICE POWER RECOVERY AUTOROTATIONS.

Practice power recovery autorotations will be en-
tered at an airspeed of 70 to 110 KIAS and a mini-
mum altitude of 500 feet. To enter a practice power
recovery autorotation, the pilot flying the helicopter
will reduce the collective pitch to minimum and in-
struct the other pillot to retard both speed selectors
to 96 to 98% N This will usually effect a clean
needle split. The speed selectors should be moni-
tored at all times during the autorotation to assure

a power recovery can be made at any time. Main-
tain an airspeed of 70 to 110 KIAS and Ny, of 98 to
104% until approximately 150 feet above the surface.
At approximately 150 feet above the surface, initiate
a gradual flare by applying aft cyclic control and
maintain Np within limits throughout the maneuver
by use of collective pitch, During the flare and prior
to establishing a level attitude, the pilot monitoring
the speed selectors will smoothly advance both speed
gelectors to full open and the power recovery is ac-

complighed. All practice autorotations will terminate

in a power recovery, level flight, less than 30 knots
ground speed and at an altitude of approximately 15
feet.

LANDING GEAR EMERGENCIES.

LANDING GEAR FAILURE.

Lgss of utility hydraulic system pressure and/or loss of elec-

trical power to the landing gear actuating valve may be pre-

clude normal landing gear extension or retraction. If a mal-

function occurs, attempt to lower the landing gear, using an

alternate method. Use the following procedures as condi-
ions dictate:

1. Landing gear handle - “DOWN”

Pace the landing gear handle in the DN position.
When the uplock releases, enter a shallow dive and abruptly
increase collective the use “G” force to attempt to pull the
gear down. . '

T.0. 1H-3(C)E-1

NOTE

The uplock pins must be pulled manually
when the hydraulic uplock release mal-
functions,

2, Alternate gear handle - “PULLED”

With the landing gear handle in the DN position,
regardless of the landing gear handle warning light indica-
tion, if the green main landing gear position lights do not
indicate down and locked, pull the alternate gear extension
handle to release high pressure air and fluid into the down
portion of the actuating cylinder,

(wammine )

After successfully completing an alternate gear
extension, do not attempt any normal actuation
of the system. However, if attempt to extend

gear with alternate system fails and it is desired

to actuate the normal system, push alternate gear
handle down and reset the emergency release
valves, located on the right side of the main
transmission well prior to resetting circuit break-
ers or operating the landing gear handle,

CAUTION

If the main gear position lights are flickering
when the aircraft is on the ground, the alter-
nate gear handle must be pulled prior to re-

- moving hydraulic power from the aircraft.

NOTE

This action will not preclude completion of
the flight; however, the landing gear cannot
be retracted.

b. If the landing gear warning system does not indicate
down and locked after using the alternate gear extension,
land the helicopter on mattresses usin& Erocedures confained
in GROQUND LANDING EMERGENCIES,

c. A wat;r landing may be made if facilities are avail-
able, '

d.  If mattresses and water facilities ave not avallable,
and at the discretion of the aircraft commander in the inter-
est of flying safety, the flight mechanic or ground personnel
may be directed to install the ground lock pins while the
helicopter i5 in a low hover.

)

The helicopter should be statically grounded prior
to installation of the pins to prevent possible in-
jury to personnel making the installation.

Change 12
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CAUTION

y

After a landing gear malfunction or an un-
safe landing gear condition, the aircraft
will not be taxied or towed until it can be
determined that the gear is down and
locked and the gear pins are properly -
installed.

T.0. 1H-3(C)E-1

GROUND LANDING EMERGENCIES. -

Landings with all wheels retracted or with any one
or two wheels down may be made by placing soft ob-
jects, such-as mattresses, under the malfunctioning .
landing gear(s) and the bottom of the fugelage, With
the objects in position the pllot should be directed
to a vertical landing from a hover.

Change 7 3-15
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" Landing With All Wheels Retracted. _ 1, Crew/Cabin Occupants - Alerted for ditching.
. Choose a level site with no obstructions and a soft 2, IFF - Emergency.
 surface such as sand, grass, or bushes. Let down
slowly and smoothly with no forward or sideward 8. Distress Call - Completed {give position re-
motion. As the fuselage contacts the surface re- port),
duce collective slowly and note which way the helicop-
ter will tilt. Slowly reduce the speed selectors to 4, Tip tanks - As Required. ‘
GROUND IDLE and then to SHUTOFF. Maintain
cyclic control as long as possible and gradually apply NOTE

the rotor brake as control 13 lost.
External auxiliary fuel tanks will pro-

Landing With Both MainGears Retracied And vide additional stabilization and increase
The Nose Gear Down And Locked. float capability while the helicopter is on
‘ the water. External auxiliary tanks will .
?Attempt ‘tO retract the nose gear with the KNEELING be retained with or without fuel during
‘switch to provide a symmetric configuration. If the emergency water landings, except when
‘nose gear cannot be retracted, use soft padding un- in the aircraft commander's judgment,
der the fuselage to minimize tilting during shutdown. retention would further compromise
Use the same technique as landing with all wheels safety.
. retracted described elsewhere in this section. The
helicopter will have a greater tendency to tilt with 5. Ramp - Closed.
only the nose gear extended. The greatest damage
will oceur if the helicopter tilts to the left side as 8. Search and landing lights - As Required.
both the tail and main rotor blades may strike the g lgh T
ground. 7. Cockplt Windows and Personnel Door - OPEN, ‘
‘Landing With Nose Gear Retracted. Immediate Egress.
A normal vertical la.nding from a hover should be If immediate evacuation is necessary upon water con-
' accomplished at 2 location where the helicopter can tact’ engne/rotors should be shutdown prior to
be shut down. The alrcraft should not be taxled persollnel egressing from the heucopter. Survival
with the nose gear retracted since the strut will not equipment should be transferred to the raft(s) as
provide shock abgorber action. personnel egress from the helicopter,
. 3 WARNING {
1 | WARNING o
Ra.ft(é) and LPU’'s should not be inflated
Ensure that personnel remain clear of
mzin rotor blades during landing and .‘ ' ?g:llinc;lear of the helicopter to preclude

gshutdown. The blade ground clearance

in front of the helicopter 1s greatly re-

duced and may not provide man's height After Landing.

clearance. .

Following an emergency landing the crew should
immediately determine if engine and rotor shutdown

NOTE is required,

Pulling the nose gear and main gear cir-
cult breakers may reposition the free

trail valve which will enable the nose CAUTION ‘
gear to lower,

If an emergency water landing is due

EMERGENCY WATER LANDING PROCEDURES. : to complete loss of oil from the main
: tranemission, limit APU operation to
Planned Ditching. emergency requirements only.
" Procedures and techniques required to accomplish
emergency water landings are outlined in section If required, shutdown should be accomplished in
I II and II of this manual, However, should the sit- accordance with section II. Prior to rotor shut-
uation develop whers ditching becomes apparent, down, consideration should be given to taxiing the 1
and if altitude permits, the following checklist aircraft to shore. If taxiing is not feasible, proceed with
should be accomplished in addition to the normal/ the after landing and engine frotor shutdown checklist.

I emergency checklist:
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WARNING

During rotor shutdown, the rotor should
be allowed to coast down to a stop. If
blade to surface contact 1s probable,
apply the rotor brake at as low an RPM
as conditions will permit. '

N

1. Landing Gear - Down.
2. Anchor/Sea Anchor - Deployed.

3. Bilge pump - As Required.

NOTE

Remove bilge covers to cabin and spon-
sons, and inspect for water accumula-
tion. Pump cut any water accumula-
tion. Reinstall covers and panels when
inspection has been completed or when
bllge pump 18 not in use, Periodically
inspect the water tight compartments
for leakage.

Before Leaving the Helicopter.
If the decision 18 made to abandon the helicopter,
accomplishing the following items to aid in the re-
covery operation.

1. Bllge covers - Secured.

2. Anchor Lights - ON. .

3. Windows and Hatches - Closed.

DITCHING.
The declsion to ditch is the pilot's, based upon

evaluation of all factors at the time of the emergency.

It is only recommended if it is impossible to make
a safe emergency landing on shore or ballout over

a firm surface, Where ditching the helicopter is
imminent but not immediate, much can be done to
proteé¢t personnel and survival gear by following a
planned ditching procedure., Cabin occupants should
abandon the alrcraft via the personnel door or
through the ramp exit, at the discretion of the pilot,
However, no more than one person should be on the

T, 0. 1H-3(C)E-1

ramp at one time to avoid a CG problem, The pilot
may exit through the cockpit sliding windows or the
personnel door, as circumstances dictate, Time of
exit through the window or door is approximately the
same. Following the ditching, the helicopter will
probably float if the watertight hull compartments
have not been damaged, but it may not remain up-~
right, If desired in this case, the crew may elect

to remain near the capsized helicopter to increase
the probakility of survival and early rescue.

IMMEDIATE DITCHING,

1, Establish autorotation or maximum rate of
descent into the wind - As necessary,

2, Crew/Cabin Occupants - Alerted.
3. Survival Gear - Prepared.

4, Cockpit Sliding Windows and Personnel Door
- = QPEN (jettison if necessary).

5. IFF - Emergency.

6. Radio call - MAYDAY ( give position report).
T. Aft ramp - Closed.

8. Search and landing light's - As Required,

9. Hellcopter - Ditch,

Make an autorotation approach and landing. Touch-~

- down speed must be held to a minimum (less than

20 knots), Descent from flare to water contact
should be as nearly vertical as possible, After
touchdown, hold or increase collective and use tail
rotor pedals to turn so that the hellcopter 15 most
stable under the existing wind /ivave conditions, -
Allow the rotor to decelerate to a stop without apply -
ing the rotor brake, if possible, Evacuate personnel

"and survival gear,

NOTE

The flare should be executed high enough
to permit the alrspeed and rate of de-
scend to be reduced sufficiently to level
the helicopter for a near-veitical descent,
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WARNING

During rotor shutdown, the rotor should
be allowed to coast down to a stop. If
blade to surface contact 18 probable,
apply the rotor brake at as low an RPM
as conditions will permit.

1. Landing Gear - DOWN,
2. Anchor/Sea Anchor - DEPLOYED.

3. Bilge pump - AS REQUIRED,

NOTE

Remove bilge covers to ¢abin and spon-
sons, and inspect for water accumula-
tion. Pump out any water accumula-
tion. Reinstall covers and panels when
inspection has been completed or when
bilge pump is not in use. Periodically
inspect the water tight compartments
for leakage.

Before I.oovihg the Helicopter.

If the decision is made to abandon the helicopter,
accomplishing the following items to aid in the re-
covery operation,

1. Bilge covers - SECURED,
2, Anchor Lights - ON,

3. Windows and Hatches - CLOSED.

SYSTEM EMERGENCIES.

This phase of operation covers emergeﬁcies that
could occur as a result of system failure or mal-
function.

FUEL SUPPLY SYSTEM FAILURE.
Enginé Driven Fuel Pump Failure.

If the engine driven fuel pump should fail, the engine
will shut down due to fuel starvation, Engine shut-
down should be completed using normal or inflight
shutdown procedures, as appropriate.

Boost Pump Failure.

If it has been determined that a boost pump has
failed, turn boost pump switch to off position. If

any or all of the boost pumps should fail, the en-
gine driven fuel pumps will supply sufficient fuel

for normal engine operation, provided the helicopter
is not operated when a boost pump is required. Re-

: T.Q. 1H-3(C)E-1T
fer to EQUIPMENT LIMITATIONS in section V. If
a boost pump fails while operating in conditions re-
quiring the use of boost pumps, turn the cther boost
pump on immediately to avold possible engine flame-
out. Refer to GENERATOR FAILURE in this section
for conditions where failure of all boost pumps and ‘
double engine flameout ean oceur,

Fuel Filter Bypass Caution Lights. | |

If a fuel filter bypass caution light should 1lluminate,
Ingure at least one boost pump per engine is on and
land a8 soon as practical. '

FUEL CONTROL SYSTEM FAILURE.

Power loss resulting from complete fuel control |
system failure can be determined by an immediate’
reference to the indication on the torquemeter, ac-
companled by a large decrease In power turbine in-

let temperature (T5), and further verified by a drop I
of power turbine speed. Engine stall is usually re-
cognized by a rapid rise in Tg and a decrease of Ng,
accompanied by an audible rumble or vibration an

a possible loud report or bang. Flameouts are re- I
cognized by an immediate decrease in T5, Ng, fuel
flow, torque, and Ny on the affected engine. If no
engine malfunction was observed prior to the flame-
out, a restart may be attempted. It should be noted I
that the engine instruments often provide indications

of fuel control system failure prior to actual engine
failure. If engine failure is due to momentary mal-
function of the fuel control system, or to improper I
operating technique, an air start can usually be ac-
complished to restore engine operation, when time
and altitude permit. A malfunction of the normal
fuel control system can be bypassed by use of the
emergency fuel control lever.

The purpose of the emergency fuel control lever is

to override the automatic feature of the engine fuel
control. This is accomplished by a direct connec-
tion to the fuel metering valve of the engine fuel con-
trol. This direct connection to the fuel metering
valve requires that the emergency fuel control lever
be used with extreme caution to prevent overtemper-
ature or overspeeding of the engine. The sensitivity
of the emergency fuel control increases with high
altitudes and/or high ambient temperatures. Engine
response to emergency fuel control lever movement
may occur at any point of lever travel, depending
upon the position of the metering valve prior to mov-
ing ‘the emergency fuel control lever. By positioning
the speed selector in the GRD IDLE pogition, nominal
torquemeter readings equal to the propsrly operating
engine can be maintained by use of the emergency
fuel control lever. '

WARNING

If the emergency fuel control lever is to
be used, do not retard the speed selec-
tor beyond the GRD IDLE position. Move-
ment beyond the GRD-IDLE position will
cut off engine fuel supply regardless of
the position of the emergency fuel control
lever.
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A constant flight attitude establishes optimum con-
ditions that will allow the properly operating engine
to absorb transient torque changes that occur with
minor flight condition changes, The copilot ean
maintain balanced engine power through other flight
conditions by manually adjusting the emergency fuel
control lever of the affected engine to produce power
equivalent to the properly operating engine. Engine
instruments should be carefully monitored.

Failure of the Fuel Control Flex Shafi.

Failure of the fuel control to sense power turbine
speed, due to flex shaft failure, will be apparent to
the pilot when the Ny indicator for the affected engine
drops to zero, at which time the torquemeter, Ng,
T5 and fuel flow will indicate maximum power.

The non-affected engine, sensing a lesser demand
for power, will reduce fuel flow with a corresponding
decrease in Ny, Ts, and torque. Corrective action
for this condition is to maintain rotor (RPM) within
limits using collective inputs. Once fuel control flex
shaft failure has been positively identified, retard
the speed selector of the affected engine from the
governing range to GRD IDLE, and utilize the emer-
gency fuel control lever to meet power require-
ments,

NOTE

If flight conditions require the use of
both engines the emergency fuel
control lever should be advanced prior
to retarding the speed selector from
the governing range.

Failure of P3 Sensing.

Failure of P3g sensing may cause the Ng to drop off
either to or below ground idle speed with a corre-
sponding drop in Ny and torque. Corrective action
for this condition is to retard the speed selector of
the affected engine to GRD IDLE and utilize the
emergency fuel control lever to meet power re-
quirements. Closely monitor T5 as use of the
emergency fuel control at lowered Ng may result
in overtemperature.

FUEL QUANTITY GAGE FAILURE.

If fuel consumption does nat appear to be compatible
with anticipated fuel consumption or the crew has
reason to suspect an incorrect fuel guantity indica-
tion, depress the fuel quantity gage test switches.
Switches should be held until pointers drop to below
zero. After a drop to below zero has been noted, re-
lease test switches and pointers should return to
their original reading. If the fuel quantity indications
do not appear to be normal or the crew still suspects
incorrect fuel quantity indications: Turn on all boost
pumps, open the crossfeed valve, pull the affected
fuel quantity indicator circuit breaker, compute esti-
mated fuel on board and land as soon as practical.
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ENGINE OIL SYSTEM MALFUNCTION.

Engine oil pump failure may be evidenced by loss of
engine oil pressure and the Ng tachometer due to
the fact that both the pump and tachometer are
driven by the same shaft. If an oil system malfunc-
tion {as evidenced by high or low oil pressure or ex-
cessively low oil quantity) has caused prolonged oil
starvation of engine bearings, the result will be a
progressive bearing failure and subsequent engine
seizure. Bearing failure will progress slowly until
just prior to complete failure, then the rate of fail-
ure accelerates rapidly.. The time interval from the
moment of oil starvation to complete bearing failure

- depends on such factors as condition of the bearing

prior to oil starvation, operating temperature of the
bearings, and the bearing loads, A possibility exists
for 10 to 30 minutes of operation after experiencing
a complete loss of lubricating oil. Bearing Rilure
due to oil starvation is generally characterized by a
rapidly increased rate of vibration. When the rate
of vibrdtion increases from moderate to heavy, com-
plete bearing failure is only seconds away and the
affected engine should be shut down. Since the end
result of oil starvation is engine seizure, the affect-
ed engine should be shut down immediately to pre-
clude seizure, unless critical power requirements
exist. If power is required from affected engine,
any reduction or change of power should be held to

a minimum, The affected engine should be shut
down as soon as level flight on one engine can be
maintained.

NOTE

Avoid rapid and large variation in power
settings. The minimum power established
after malfunction is detected should be
high encugh to avoid the necessity for
subsequent variations.

NOTE

If an ENG OIL LOW caution light should
_ illuminate during extended flights, re-
plenish supply from the auxillary oil tanks,

ELECTRICAL SYSTEM FAILURES.
ALTERNATING CURRENT SYSTEM FAILURE.

The bilateral alternating current system, powered
by two ac generators, is so designed that failure of
either generator will cause the nonessential bus,
normally powered by the No, 2 generator, to be
dropped from the system, and the operating genera-
tor to power the essential bus, normally powered by
the No, 1 generator. However, the pilot's attitude
indicator, powered by the No. 2 generator, is re-
tained. If the No. 1 or No. 2 generator light illum-
inates, move the appropriate generator switch to the
OFF/RESET position and return to the ON position.



GENERATOR FAILURE.

Failure of either, or both generators will be indi-
cated by the respective generator failure caution
light.

Failure of One Generator.
’ 1. No. 1 boost pumps - ON, if required.

2. Generator switch - OFF /RESET, then ON,
. 3_-

NOTE
If respectlve generator is restored, the
boost pump switches should be reposi-
tioned as required.

: NOTE _
Failure of either generator will cauge the
No. 2 Transformer/Rectifier and No, 2
FWD and AFT boost pumps to be inoper-
ative.

WARNING

When operating the helicopter under con-
-ditions that require the uge of fuel bhoost
pumps, double-engine flameout and no
subsequent start may be expected if all
" boost pumps become inoperative. Loss
of all boost pumps can he expected un-
“der the. following conditions:

a. One generator is inoperative and the other
fails,

b. -Both No. 1 boost pumps are inoperative and
_either of the generators fail.

7 Fui_lure of _Bolh Generators.

1. No. 1 generator switch - OFF/RESET, then ON.

2. No. 2 generator switch - OFF /RESET, then ON.

I 3. Generator switch(es) - OFF, if power is not re-
stored. _

NOTE

If both generators should fail, the battery
‘will provide emergency power for approx-
‘imately 15 minutes. However, as the bat-
tery voltage will hold constant until alf

charge 18 gone, decreasing voltage values
will not be noted on the voltmeter. Awvail-
able flight instruments are the pitot-static -
instruments; the standby compass, and the
pllot's turn rate needle in the NORM posi-
tion. It should be noted that TACAN, VOR,

ADF, ILS, DOPPLER, J-4 COMPASS IFF,
ID- 38'7 both pilot's ATTITUDE INDICA-
TORS, AFCS, pllot's turn rate in ALT, co-

Sy iy Sahly S e Sy s SN sy SN S  aEaay saaay Sy sy Saaaas Sy . Sy . SN

Generator switch -~ OFF, .if power not restored.

 fiers (T/R).
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pilot's turn rate in NORM, UHF/DF, and
HF radio will be inoperative on DC elec~
trical power. Communication and naviga-

" tion needs will have to be determined by
the pilot as the situation dictates.

turn off all unnecessary equipment, abort mis-
sion and land as soon as practical,

4. If the No. 1 or No, 2 generator is not restored, I ‘

)

DIRECT CURRENT SYSTEM FAILURE.

Direct current is supplied to the dc essential and
nonesgential buses from two transformer - recti-
The system is so designed that failure
of either transformer - rectifier will cause the non-
essential bus to be dropped from the system. Fail-
ure of either, or both, transformer - rectifiers will
be indicated by lighting of the respective caution
light, located on the caution panel, Ifboth the No. 1
and No. 2 T/R's fail, the nonessential bus will be
dropped from the system, both T/R caution lights
will be illuminated, and the essential bus will he
powered by the battery only.

NOTE

If the No. 1 T/R fails and either genera-
tor fails, both T/R caution lights will i1-
luminate and the essential bus will be
powered by the battery only.

UTILITY HYDRAULIC SYSTEM FAII.U_RE.

The utility hydraulic system receives pres‘sure
from a pump driven by the accessory drive section
of the main gear box. The landing gear, rescue -
hoist, and ramp systems will be inoperative in event
of failure of the utility hydraulic pump, the accesso-
ry-drive, or loss of hydraulic pressure in the sys- .

. tem, On some helicopters, if a utility hydraulic

gystem failure occurs, and there is no failure in the
oll lines between the accumulator and the APU start-
er or the accumulator and the alternate nose gear
actuator, the accumulator may be used either o
start the APU or to lower the nose gear. If one of
these systems has been used, it is necessary to re-
charge the accumulator before the other one.can be-
activated. This may be accomplished.either by nor-
mal charging by the utility pump, if the pressure
lines have not failed; or by the-use.of the APU ac- .
cumulator hand pump. Recharging of the accumula-
tor utilizifig: the hand pump eantbe accomplished 1f
the pump supply and discharge lines remain intact,

-and if sufficlent hydraulic fluld remains in the sys-
“tem to charge the accumuiatory Since use of the
" hand pump cannot ba, .accompltshed except when on

the ground, the accumulator should only be used in
flight to lower the nose gear when a utility hydraulic
pressure failure oceurs.. Some helicopters have the
hand pump-instalied in the cabin compartment and

“provide the-capability to racharge the accumulator .

in flight as well ag on the ground.
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FLIGHT CONTROL HYDRAULIC SERVO
SYSTEM FAILURE.

Control of the helicopter can be maintained through
either the primary or the auxiliary flight control sys-
tem if one or the other shoyld fail. However, pro-
longed operation on one servo system ig not recom-
mended. Either system may be turned off by act-
uating the servo switch, provided there is at least
1000 psi hydraulic pressure in the remaining sys-
tem. When one servo system fails, it should be
shut off. Flight should be terminated as soon as
practical due to the possibility of failure of the re-
maining servo system. With the auxiliary servo
system inoperative, the AFCS will be inoperative.

NOTE

Once a malfunctioning servo has been
identified and corrective action taken, an
airspeed of approximately 70 knots IAS
will minimize the control forces. '

NOTE

AFCS should be disengaged before turning
the auxiliary servo off to avoid cyclic
jump.

FI.IGHT CONTROL SERVO UNl‘i’ MALFUNCTION.

A primary servo unit malfunction is identified by a
vibratory forece, with or without a coupled indication,
felt at the pilot's control and throughout the helicop-
ter. An auxiliary servo unit malfunction is identi~
fied by a single or uncoupled force without vibratory
forces.

Servo Unit Malfunctions.

Malfunctions of the rotor servo units during flight
will result in erratic behavior  of the helicopter, -
roughness, uncontrollable maneuvers, or locking of
the cyclic stick and collective pitch lever. Some~ .
times it is difficult to determine whether the auxiliary
or primary servo system is causing the trouble.
Whenever a servo unit malfunction is encountered,
control difficulties may be eliminated by turning off
the system containing the malfunctioning unit. Be-

“cause of the difference in location of the two servo

g¥stem, a malfunctioning primary servo unit will
give different indications in the flight control system
than a malfunctioning auxiltary servo unit.:

SYMPTOMS OF HYDRAUI.IC SIRVO S,YSTIM
MALFUNCTIONS. -

Primary Servo Systems.

' SYSTEM PRESSURE LOSS OR BLOCKED

PRESSURE LINE,

Due to the spring-loaded by‘pB.Els poppet valve, a
loas of pregsure causes an interconnection between
hoth sides of the power piston. - The servo then acts

320

asg a simple mechanical link between the auxillary
servo and the control rods to the rotor head. This
type of malfunction can be recognized by a small
amount of slop in the eyclic and the collective pitch
controls.

HYDRAULIC HARDOVER.

This type of primary servo malfunction is identified
by a vibratory load which will be felt in the fuselage
and at the pilot's controls (cyclic and collective or
eyclic only). The severity of the malfunction and the
aerodynamic forces on the rotor blades will deter-
mine the amplitudes of the resulting vibratory load.
This type of vibratory load differs from a similar
vibration which may be caused by a malfunctioning
AFCS, The hydraulic malfunction causes vibratory
loads on the controls resulting in helicopter dis-
placement, whereas an AFCS malfunction has no
effect on the pilot's controls, but may cause helicop-
ter vibrations and/or hehcopter displacement. Any
vibrations caused by a malfunctioning AFCS would
be eliminated by depressing the AFCS REL button or

_turning off the appropriate channel disengage switch.

BLOCKED RETURN LINE,

A return line that is completely blocked will restrain
only motion of the affected servo in one direction be-
cause of the unbalanced piston in the primary servo.
The result is a ratcheting motion of the eyclic stick
{motion is possible in only one direction and irre-
coverable in the other). The amount of control is
dependent upon the amount of blockage Anything
other than a completely blocked return line will be
controllable. In any event, placing the flight control
gervo switch in the PRI OFF position will allevlate
the difficulty.

Avuxiliary Serve System.

SYSTEM PRESSURE LOSS OR BLOCKED PRESSURE
LINE.

Due to the spring-loaded by-pass poppet valve, & loss
of pressure causes an interconnection between both
sides of the power piston. This type of malfunction
can be recognized by a slightly heavier force re-

quired to move the cyclic stick, collective pibch le+ -

ver, and the rotor pedals, plus a 1085 of AFCS effec- ‘

tiveness.
HYDRAULIC HARDOVER

An auxiltary se;rvo hydraulic malfunction, ‘such as
control'valve linkage failure, results in erratic or

* hardover ¢ontrol forces and. is -identified by extreme

control pressures being felt in a single channel
(either-pitch, roll, collective or yaw channel). This
is distinguished from an AFCS malfunction in that

. AFCS contrel authority is limited and easily over-

come by the pilot, whereas an auxiliary servo is
eliminated only by shutting off the auxiliary servo
gystem, '



WARNING

If erratic or hardover control forces oc-
cur, turn off the auxiliary servo system
immediately to avoid abrupt attitude
changes or altitude loss,

BLOCKED RETURN LINE,

If closure of a return line from the auxiliary servo
unit should occur, a hydraulic lock would form in
all channels preventing control motion other than
that allowed within the sloppy link, Approximately
2 1/2 to 3 inch.displacement of the cyclic control is
possible without changing the input to the rotorhead
with a partially blocked return line. Because of the
high degree of filtration and redundant porting in the
servo valves, a block due to contamination is only a
remote possibility. However, if blockage should oc-
cur, the problem can be alleviated by turning off the
auxiliary servo system.

CORRECTIVE ACTION FOR SERVO
MALFUNCTIONS.

The effects of any malfunctioning servo can be
eliminated by use of the servo switch to shut off
the system malfunctioning. An appropriate rule of
thumb for determining which servo has malfunctioned
is as follows:

~a. If a single uncoupled force on collective
pitch lever, cyclic stick, or rudder pedals is felt
at the pilot's controls without vibrations, shut off
the auxiliary servo system immediately,

b. If vibratory force, with or without a coupled
indication, is felt in the flight controls, then turn
off the primary servo system,

¢. Land as soon as practical,
SERVO HYDRAULIC PRESSURE FAILURE.

Loss of pressure in either the prlmary or auxiliary
servo systems will be indicated by either of the
gervo hydraulic low pressure caution lights and a
lower than normal operating presure on the corre-
gponding servo hydraulic pressure gage.

WARNING

In the event hydraulic servo flight control
system is lost or malfunctions, and the
system 1s deactivated by the servo switch,

loss of or intentional removing of all
‘electrical power to the aircraft will cause
the faulty servo to return to the on posi-
tlon regardless of the selected position.

, T.0. 1H-3(C)E-1

1. Servo switch (affected system) - OFF,
Land as soon as practical,

NOTE

When AUX servo is OFF, the AFCS is in-
operative.

NOTE

Because of the pressure switch interlock,
it is impossible to turn off one servo sys-
tem when the pressure in the other servo

system is below 1000 psi.

MAIN ROTOR DAMPER MALFUNCTION.

Malfunction or failure of a rotor damper causes a
dynamically unbalanced rotor condition which will

be felt as a low frequency lateral or vertical vibra-
tion. The magnitude of the vibration is dependent

on the severity of the malfunction and the flight con-
dition, The effects of turbulence will increase the
magnitude of the vibration similar to the effects of
maneuvering and will be dependent on the degree of
turbulence and flight conditions. Rotor blades will
normally stay in track. It is recommended that a
landing be made as soon as practical since the vibra-
tion may affect other systems and components. A
shallow approach to a running landing is preferable;
but, if conditions do not permit, then a normal ap-
proach to a touchdown should be made with a mini-
mum of time spent in hover. If a rotor damper is
suspected of mallunctioning, proceed as follows:

1, Airspeed - Adjust to minimize vibration.
NOTE

Maintain normal rotor speed (100 - 103%
Nr). Make small, smooth control inputs
and shallow turns.

2. Land as soon as practical.

3. Engine and rotor
rotor brake,

- Shutdown without using

WARNING

Do not increase collective or use rotor'
brake as this will increase the poasibility
of blade-to-blade contact.

WARNING |

Ensure that 21l pérsonnel ‘are clear of -
rotor gystem prior to engine shutdown. -

Change 8
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AUTOMATIC FLIGHT CONTROL SYSTEM (AFCS).

POWER SUPPLY FAILURE.

The AFCS will become inoperative in the event of
failure of the auxillary servo system, both generators,
or all de power,

Malfunction.

a. Inthe event that AFCS signals cause the heli-
copter to oscillate in piteh or roll, or if it is neces-
sary to fly with the cycli¢ stick displaced from its
normal position and this condition is reflected by
either the vertical or horizontal bars on the AFCS
indicator, switch gyros by use of gyro select switch
on the channel monitor panel,

NOTE

Switching gyros may result in a momentary
abrupt change of attitude while the AFCS
transitions to the gyro giving the correct in-
formation., These changes are caused by the
AFCS plus the pilot's correction overriding
the AFCS at the time the gyros are switched.
If possible the copilot shall monitor the
flight controls while the pilot switches gyros.

b. If oacillations or unusual forces are encount-
ered in the collective pitch lever, depresa the BAR
REL button on the AFCS control panel.

¢. If the action deseribed in steps a. and b, fails
to eliminate the difficulty or unusual forces are en-
countered in the pedals or cyelic control, turn off
the appropriate channel by use of the channel disen-
gage switch on the channel monitor panel.

d. If the trouble persists or is such that im-
mediate action i8 deemed necessary, depress the
AFCS REL hutton on either the pilot's or copilot's
cyclic stick.

e¢. BSince the authority of AFCS in all channels is
limited to a fraction of total control travel, any
emergency override in case of malfunction may nor-
mally be achieved by introducing a control correction,
However, if a malfunction is not corrected by step a.
through d., the AFCS may he entirely eliminated
from the flight control system: by turning off the aux-
l iliary servo.

NOTE

Certaln AFCS electronic malfunctions can
cause severe vibrations ard noise through-
out the airframe by applying erratic sig-
nals to the auxiliary servo valves. Disen-
gagement of the AFCS will identify this
problem,

_result in loss of the ofl contained in the main gear

SIMULATED AFCS MALFUNCTIONS.

Hardover switches on pilot's console may be utilized
during flight to induce simulated malfunctions. Refer
to AFCS Hardover Check (Pitch, Roll, Collective,
and Yaw) in section VII before accomplishing this
procedure.

MAIN GEAR BOX FAILURE. ‘

Failure of the inain gear box may be indicated by il-
lumination of the chip detector caution light and/or
the main gear box chip location light on the chip lo-
cation panel, or by abnermal {ransmission tempera-
ture or pressure indications. The chip detector light
indicates the presence of metallic chips in the trans-
misgion oil systemwhich is a sign of unusual wear.
Carefully monitor tranamission oil pressure and
temperature and land as soon as practical. The flight
may be continued, if necessary to reach a safe landing
area, but unnecessary delay in landing should be
avoided.

WARNING

If the main gear box oil temperature in-
dicator reads more than 145°C, it indi-
cates either a malfunction in the main
gear box or the oil ¢cooling system. The
main gear box may not be receiving
proper lubrication or may be running
hot due to overservicing, If reducing
power does not lower the temperature.

to 145°C or below, refer to MAIN GEAR
BOX OIL SYSTEM FAILURE in this sec~
tion.

LOSS OF PRIMAHY OR SECONDARY
MAIN GEAR BOX OIL PUMP. -

Loss of the primary or secondary oil pump wdll be
Indicated by a decrease in transmission oil pressure
to the bottom of the normal -operatingrange (Green
arc) or the top of the precautionary operating range
{Yellow arc), approximately 35 PSI'bil-pressure’
indication. Primary pump failure may further be
indicated by loss of the torgue indicating system.
Secondary pump failure may be accompanied by the
loss of the utility hydraulic pressure system. In
the event of a primary or; secondary oil-pump failure,
flight may be continued: gince sither: pump will
adequately lubricate= the main gear box.

LOSS OF MAIN GEAH BOX OIL
SUPPLY. .

A break in the pzﬁllﬁaﬁy‘ Iubricating system could

box with lflie exbepl’ion ‘of the oil remaining in the
emergency sump, 'When only the 1.5 gallon emer-
gency sump il supply remains in the transmission,
flight should be limited to 30 minites with landing
accomplished a8 soon- as practical The torque-
meter readings will decrease and fluctuate when oil
is being diverted to lubricate the input sleeve bear-
ings (possibly momentarily indicating zero).




WARNING

If torque indications decrease to zero
when flying with only the emergency
sump oil supply remaining, enter an
immediate autorotative descent to
reduce the load on the sleeve bear-
ings. The landing, either full auto-
rotation or power on, must be deter-
minded by the pilot based on the
existing conditions.

MAIN GEAR BOX MALFUNCTION.

Symptoms

Any one of the following conditions:

1.
2.

g = o

TRANS OIL PRESS caution light on.
TRANS OIL HOT caution light on.
MAIN CHIP light on,

Main gear box oil temperature indicator at red line.

Main gear box oil pressure indicator at red line.

An indication of no transmission oil pressure (12 psi

or less)

Abnormal transmission noises.

Yaw kicks accompanied by fluctuations in both
torquemeters,

Corrective Action

1.
2.

e = »~

Land as soon as practical .
AFCS yaw channel — OFF (with yaw kicks).

Monitor engine and transmission instruments, cau-
tion panel and torque indications.

Fly at minimum safe autorotation altitude.
Cruise between 70 and 100 KIAS.
Jettison unnecessary fuel and equipment,

Avoid high power maneuvers.

CAUTION |

]

Flight with no indication of {rans-
mission oil pressure (12 PSI or lesg) can
be sustained for approximately 30
minutes.

IMMINENT FAILURE OF THE MAIN GEAR BOX.
Symptoms

T T.0. 1H-3(C)E-1

1. An indication of no transmission oil pressure and:
a. Both torque needles at zero.
b.  Yaw kicks.
c. Unusually high power requirements.
d. A rapid Ng/T5 rise.
e Abnormal transmission nhoises.
f. Transmission temperature caution light on.

g Transmission temperature indicator at red
line.

NOTE

When operating on oil from the emergency
supply system, the transmission oil tempera-
ture indicators (caution light and gauge) may
not be a reliable indication of MGB tempera-
ture.

K 4
h.  MAIN CHIP light on. ‘
2. MAIN CHIP light on and:
a. Yaw kicks. ‘
b.  Unusually high power requirements.
c. Abnormal (ransmission noises. ‘
Corrective Action
Enter an immediate autorotative descent to reduce the load
on the sleeve bearings. The landing, either full autorotation
or power-on, must be determined by the pilot based on’ :
existing conditions.
ROTOR SHUTDOWN WITH AN INOPERATIVE
ROTOR BRAKE. '

1. Head aircraft into wind if winds exceed 10
knots. -

2, APU-ON

3, Cyclic - Neutral. Maintain this position
until rotor blades have come to a stop.

WARNING

Excessive blade flapping may cause
blade to fuselage contact, Egress from
aireraft should not be attempted until

* rotor blades have come to a stop.

SHUTDOWN WITH TAIL TAKEOFF FREE WHEEL UNIT
INOPERATIVE.

1, APU - START.

) _ Change 12 3-2”
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2. Proceed with engine shutdown checklist
(Section II) if APUis ope_ratlve.

3. Pins and chocks - IN. _
4, | Speed selectors - GROUND IDLE.
5. Droop stops - IN,

6. No. 2 engine - SHUTDOWN,
7. Rotor brake - ON (45% Ny or less).
8. No. 1 engine - SHUTDOWN.

9. Continue with Engine Shutdown checklist.

IMPENDING TAIL RO_TOR DRIVE SYSTEM FAILURE.

INlumination of the chip detector caution light and the
intermedidte or tail chip detector warning lights in-
dicates the presence of metallic particles in

the respective gear box, and may be an indication of
forthcoming tail rotor drive system failure. If either
the intermediate or tail gear box chip detector warn-
ing light should illuminate, the following action should
be taken by the pilot:

a. Land as soon as possible. If a suitable site
is not available (rough terrain, over water with high
sea state or at night), attain a safe autorotation alti-
tude/airspeed (500 feet/70 Knots), and proceed to
the nearest suitable landing site..

b. Descent and approach should be made with
minimum power to facilitate entry into autorotation .
if tail drive failure occurs. A running or no hover
landing utilizing minimum power should be executed
as conditions dictate. High power settings require
maximum performance of the tail rotor drive system
and may precipitate ultimate drive failure,

WARNING

If the illumination of the chip detector cau-
tion light is accompanled by strong inter-
mediate frequency vibrations, hot metal,.
o0il fumes or smoke in the pylon or aft
station area or any other indications of
impending tail rotor drive failure, the

pilot shall make an emergency landing

EMERGENCY ENTRANCES AND EXITS.

PILOT'S COMPARTMENT SLIDING WINDOWS.

The p110t's compartment slidmg windows, one locat-
ed on each side of the pilot's compartment, are nor-
mally opened and closed by actuating the handle,
located on the lower forward edge of the window.
The windows may be opened to any detent position

Change 12

- located on the outside of the door.
sonnel door, below the window, is marked CUT HERE

when the handle is released. The windows can be

jettisoned from the cutside by the release lever,

marked EXIT RELEASE-PRESS BUTTON-TURN
HANDLE -PULL-OUT WINDOW. The release lever
is pushed in on one end, which causes the handle to
extend outward, and the handle is then turned down-
ward to release the window assembly. After the
window has been released. it will have to be pulled
out. The windows can also be jettisoned from the
inside by rotating the window emergency release
handle upward and pushing out the window from the
bottom.

CARGO COMPARTMENT WINDOWS.

Jettisonable windows located on the left front side of
the cargo compartment and over each sponson pro-
vide ground access to the outer fuselage and spon-
sons from inside the cabin to facilitate bilge pump
operations, maintenance, and docking during water
operations. The windows may be removed from the
outside by pulling down on the outside release lever
and pulling the window out. The windows may be
jettisoned from the inside by rotating the release
lever forward and pushing the window out. On air-
craft modified for armament, use the forward (red)
release lever to jettison the left forward window.

- WARNING

Prior t0 removing the left jettison window
for access to the left sponson, ensure

the HF-103 radio is off. The HF anten-
na emits high voltage radiation during HF
transmission.

The cargo compartment windows forward and aft of
the sponsons are permanently installed and are not
designed as emergency exits.

PERSONNEL DOOR EMERGENCY ENTRANCE.

The personnel door is normally opened and closed
by the handle, marked TO OPEN, TURN AND PUSH,
with arrows pointing direction to turn and push,
Qutside the per-

FOR EMERGENCY RESCUE.

- RAMP.

The ramp may be lowered from the cutside by pulling
a handle, located below the tail pylon under a cover,
marked RAMP EXIT RELEASE HANDLE INSIDE
COVER. When the handle is pulled, the ramp hy-
draulic cylinder moves to the open position and the
aft ramp uplocks unlock. The rampwill then open
by its own welght, permitting entrance to the cargo
compartment. The ramp may be lowered mechanical -
ly from the inside by pulling forward on the AFT RAMP
RELEASE HANDLE located above the forward ramp on

- the right-hand side of the cargo cabin.
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1. CREW ALARM BELL
2, FIRST AID KIT (CARGO COMPARTMENT LEFT-HAND SIDE)
3. EMERGENCY EXIT LIGHT

’ 4, FIRST AID KIT (CARGO COMPARTMENT LEFT+HAND SIDE)

5. EMERGENCY EXIT LIGHT). :
6. FIRST AID KIT {CARGO COMPARTMENT LEF T-HAND SIDE) 15
7. FIRST AID KIT (PILOT'S COMPARTMENT)
8. TWO SLX-MAN LIFE RAFTS.(PROVISIONS)
I 9. ALARM BELL SWITCH {OVERHEAD SWITCH PANEL)
10. PYROTECHNIC KIT
11. FIRE EXTINGUISHER (PILOT'S COMPARTMENT)
12. ESCAPE AXE
13, EMERGENCY EXIT LIGHT
I 14. FIRST AID KIT (CARGD COMPARTMENT RIGHT-HAND $IDE) :
15. FIRST AID KIT (CARGO COMPARTMENT RIGHT-HAND SIDE) - N FE ' 1 ~ 10
16. EMERGENCY EXIT LIGHT = C
17. FIRE EXTINGUISHER (CARGO COMPARTMENT) .
‘ 18, ONE TWENTY-MAN LIFE RAFT (ABOVE RAMP) (FROVISIDNS)

0
2 TR YR

3 16835 (R1):

! ' ' Figure 3-6. Emergency Equipment
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