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INTRODUCTION. 

The helicopter is capable of flight over a speed 
range extending from approximately 30 knots rear­
ward to approximately 142 knots forward and side-

~ 
ward flight up to 35 knots. 

The helicopter has an automatic flight control sys­
tem' (AFCS) which Improves Its basic flying qual­
Ities. The rotor of this helicopter can be safely en-
gaged and stopped In winds up to 60 knots. Cyclic 
and tail rotor pitch control provide taxi capability in 
Winds from any direction. The tricycle landing gear 
g! ves good ground handling characteristics and mini­
mum radius turns are easily accomplished. Water 
maneuvers In any direction while floating In a level 
attitude are accomplished with minimum power ex­
pendlture. The helicopter lifts into a hover in a 
generally level attitude; however, this Is a function of 
of center of gravity location; aft CG giving a slightly 
nose high attitude, and forward CG a slight nose 
down attitude. Two control system characteristics 
are Incorporated which simplify coordination of con­
trols, when lifting off to a hover. As IncreaSing col­
lective pitch results .In an 'increase In main rotor 
torque, an Increase In tail rotor thrust will be re­
quired to offset the yawing moment Induced. This Is 
accomplished automatically by an Integral mechanical 
coupling within the control system which alters tail 
rotor pitch as a function of collective pitch. There.-

~ 
fore, pedal applicatlon~ required by the pilot to hold 
his heading as power Is applied to hover will be very 
small. The second 'mode of mechanical coupling, 
also provided during a collective change, imparts ~ 
proportional lateral tilt to the rotor cone ~o counter-
act the roll!ng unbalance and lateral drift Induced by 
the change In tail rotor thrust •. Rpm control during 
all ranges of flight Is simplified with the turbine en­
gine Installation. Once a.rotor speed is Selected the .. 
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engine fuel control will automatically maintain the 
selected rpm. Only small adjustments to engine 
trim speeds will be required to compensate for a 
Slight droop which occurs after power changes. 

LEVEL FLIGHT CHARACTERISTICS. 

Control displacement while moving away from a hover 
Is positive in aU directions; however, initial re­
sponse to a cyclic input will be slightly greater with 
the AFCS operating. Any oscillation Induced by an 
aerodynamic disturbance, while hovering, ,will be 
dampened within one cycle with the AFCS operating. 
With the AFCS off, the oscillations are mtldly,diver­
gent but are easily controlled by the pilot" While . 
transltioning from hovering Into forward night, with­
out AFCS at high weights, momentary application of . 
aft cyclic to maintain desired pitch attitude after the 
basic applications of forward cyclic may be noted, 
but control Is easily maintained. During'cUmb, con­
trol Is positive about all axes and no dlff!eultyls en­
countered In maintaining best rate-of.cllmbspeed. 
The heading will be maintained at alI fl!gh~c.ond!tions 
with yaw channel of the AFCS operating,andlthe helt. 
copter w!ll return to original heading wltheut.'oscil­
laUon If disturbed by a gust. Without Ithe',;Va.w .<!hannal 
operating, any disturbance in yaw "'HI. be daml'Elned" 
In a few cycles. When entering 'sld'~ltllPe, "canbttoL.po­
slUons will always be In the' prope'1"dlrection, (1'lght 
lateral cyclic with left peda.l),ancI'DCi.;c!>ntrob.rever.sals 
will be encountered lhroughCIuti' t!le,~e,'of,.'sldasUp , 
angles. There Is adeq~e.'t!t1l1;\lJlhQr.jpOwerIMrallable. 
to accomplish any deslr.,d<.,dl~eQjll_l\1lIaneuverlng. 
In the spe.edrange fr.om>:6PdmQtSt0.Vln/IX".3forward 
cyclic Increment wlliolbe,~eCil,tOItncl'.'eas:e, 11;1'1'.- , 
speeds, The h..elr0_~SIVI'!JALWI1<Y"!'Xhlblt a tendency 
to return ,tG'u.!lP t.wAngja(d1atui'~a.nee>lnjlltch or 
roll",Wi.Ih<,A,tQ/i ~4\.i;W:4tl),!I\Ie A"F(!:SQff, any os­
clllll~iI>):IS(l\Jl.pI#Gh;at\Il, ~oll<lwmj).e,damll<med In a few 
cyclfi~' ·1h.t"j1;gb,)!.oto~" speells.,dlsturbances,ln pitch 
andr9I1JwlQJ,)hedrump~ned best. At higher rotor 
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speeds, control margins are greater. No violent 
hellcopter motions are encountered when entering 
autorotation in forward flight; however, some trim 
change wlll be noticed. The amount of cyclic trim 
change required is a function of airspeed at the time 
of autorotational entry. At high forward speeds, 
some right lateral and aft longitudinal trim changes 
are required. The amount of trim change on auto­
rotational entry wlll decrease with airspeed. Rpm 
decay rate after a sudden reduction of power is high 
if collective pitch is not lowered rapidly; however, 
rotor rpm builds up again on reduction of collective 
pitch. Adequate tail rotor power is available during 
autorotation to accompllsh all maneuvering and direc­
tional control is posltlve in sideslip. Flare is effec­
tive in reducing airspeed and rate-of-descent, if 
recommended rotor speed is maintained in autorota­
tion and there is adequate rotor inertia for an effec­
tive flare. Power off touchdown is made in a Slightly 
nose high attitude, but the helicopter is capable of 
low autorotation touchdown speeds when desired. 
Power on approach and vertical landing is accomp-

. lished using normal technique. Run-on landings are 
easily accomplished on properly prepared surfaces 
with final approaches and touchdowns made in a near 
'level attitude. The tricycle landing gear affords 
good control after touchdown. 

LEVEL FLIGHT CHARACTERISTICS UNDER 
VARIOUS SPEED CONDITIONS. 

For hovering or low speed flight, high rotor rpm is 
required because of the high power and control nec­
essary. When hovering or flying at low speed and 
increased forward speed is deSired, the cyclic 
stick is moved forward. A momentary settling may 
occur with rapid acceleration, and then the helicopt­
er will begin to climb because the main rotor blades 
encounter an increased flow of air due to the forward 
movement of the helicopter. As the helicopter 
accelerates to approximately 50 knots lAS, collec­
tive pitch should be steadily decreased to maintain 
a constant altitude. To maintain the same altitude 
above apprOximately 60 knots IAS, an increase in 
collective pitch is necessary until maximum speed 
is reached. At maximum speed, a higher collective 
pitch setting is required than for hovering and power 
turbine speed should be between 100 and 103%, de­
pending where it is smoothest. As forward speed is 
increased, the helicopter will assume an increasing 
nosedown attitude. This is caused by the rotor 
blade flapping hinges that are located at a distance 
from the center of the rotor hub. When the main 
rotor blade tip-path plane is tilted forward to in­
crease forward speed, the centrlgugal.force of the 
blades will tend to align the plane of the rotl>r hnb, 
and consequently the fuselage, with the forward 
tilted tip-path plane. The automatic stabilization 
fquipment introduces fore-and-aft cyclic control 
corrections to maintain a given fuselage pitch atti­
tude thus prOviding automatic cruiSing speed control. 

I 
As the helicopter is decelerated from cruise condi­
tion, power reo quired decreases until&O - 80 knots 
is attained. Below this airspeed, power required 
increases as airspeed decreases. (Figure 6-1 por-
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trays only unaccelerated level flight condition. ) 
During conditions of light gross weights, lowalti­
tudes and temperatures. power required will nor­
mally be less than power, available allOwing a mar-
gin for maneuver. At heavy gross weights, high ~ 
altitudes and temperatures, the power required may ~ 
exceed the power available; thereby, preventing 
level flight at slower speeds. Figure 6-1 illustrates 
conditions where power required exceeds power 
available resulting in descending flight until increased 4 
forward airspeed is attained. When the helicopter 
is decelerating, descending or rotor RPM has de-
cayed and the condition is to be reversed, power re-
qui red will be even greater. Even if there is suf-
ficient power available to reverse the rate of de-
scent or deceleration, the engines may not fully 
accelerate before the speed or RPM has decayed 
below the point where level flight is possible. When 
operating in conditions where OGE hover is not pos-
Sible, level flight below ii,O $IASand less. than 103% 
N l' should be avoided. ,.' ,-' 

WW ALTITUDE & TEMPERATURE 

HOVER aGE POWER AVAILABLE 

HIGH ALTITUDE & TEMPERATURE 
POWER ~---\------------~~~~~~----

NO HOVER POWER AVAILABLE 

"-LEVEL FLIGHT 
POWER REQD 

Figure 6-1. Forwarq Airspeed Unaccelerated 
Level Flight 

STALLS. 

Stalls, as applied to a fixed-wing aircraft, will not 
occur in a helicopter. However, the hellcopter, may 
encounter a staU condition referred to as blade stall 
described In this section. 

BLADE STALL. 

Blade stall, the tendency of the retreating btade to 4 
stall In forward flight, Hmlts the high speed potential 
of the helicopter, increases'stresses,an\! decreases' 
componimtllfe.The retreating blade (the blade . 
moving away from the direction of flight) has a ten-
dency to stall because the blade tip Is traveling at 
the rotational velocity minus the forward speed of ~ 
the helicopter. As the velocity of the retreating bbide 
decreases, the blade angle' of attack mustbelncreased 



to equalize 11ft to provide stabilized flight •. As the 
angle of attack Increases, with the highest blade 
angles being at the tip, the blade will stall (loose 11ft 
and increase drag). The increased drag will cause 
losS of rotor speed unless power is increased. The 
advancing blade (the blade moving into the direction 
of flight) on the other hand is traveling at a substan­
tially higher speed and has relatively uniform low 
angles of attack and is not subjected to blade stall. 
Blade stall will first occur atthe blade tip and Is 
most likely to occur when operating at high values of 
airspeed, gross weight, denSity altitude, and power 
and especially with low rotor RPM. Maneuvers, 
acceleration, or turbulent air, all of which increase 
"g" load factors, will Induce blade stall by reducing 
the airspeed at which blade stall will occur. The 
blade stall chart as presented In figure A -3 5 portrays 
the airspeeds at various pressure altitudes, tempera­
tures, gross weights, rotor speeds, and load factors 
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(angle of bank) as limited by blade stall. This blade 
stall chart establishes maximum recommended air­
speeds to allow for turbulence, mild maneuvers, and 
necessary control inputs to maintain the deSired 
flight attitude. At these speeds ronghness, encoun­
tered by reasonable maneuvers or mild turbulence, 
Can be tolerated. Severe turbulence or abrupt con­
trol maneuvers at thl" pOint will increase the severity 
of the stall and the helicopter will become more dif­
ficult to control. In the blade stall condition, each 
main rotor blade will stall as it passes throngh the 
stall region and create vibrations per revolution 
equal to the number of blades. If stall is allowedto 
fully develop (speeds in excess of those shown In 
figure A-35), loss of control will be experienced and 
the helicopter will pitch upward and to. the left. The 
use of forward cyclic stick to control this pitch up is 
ineffective and may aggravate the stall as it increases 
the blade angle of attack of the retreating blade. 

Change 1 6-2A/(6-2B blank) 
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METHODS O' ELIMINATING ROUGHNESS 
CAUSED BY BLADE STALL. 

If blade stal!.is causing roughness in the helicopter 
during high speed flight, or whe)l maneuvering at 
lower speeds, the roughness may be eliminated by 
accomplishing one or any combination of the follow­
ing: 

1. Decrease collective pitch. 

2. Decrease the severity of the maneuver. 

3. Gradually decrease airspeed. 

SETTLING WITH POWER. 

At high altitudes, at high gross weights, or when operating 
with reduced power, it may not be possible to maintain level 
flight due to alack of power that will cause settling to occur. 
The settling is of minor consequences, except at certain rates 
of descent and low forward speed, where it is extremely crlt· 
ical. ,During au approach, as the glide slope steepens at con· 
stant speed, the power required initially decreases; however, 
this trend does not continue indefinitely. After a certain 
glide slope is reached, further steepening of the glide slope 
requires more,rather than less power. A! any altitude or 
gross weight, when the airspeed is below translational 11ft 
and the rate of descent is high, settling with power may 
occur. The possibility of enteringsettling'with power is 
further increased, during conditions of low airspeed and 
high rates of descent, if a tailwind exists or a large or rapid 
application of aft cyclic is applied. When a crlticai power 
settling condition occurs, roughness and a,partialloss of 
control may occur, indicated by ineffectiveness of the con· 
trois. The vertical velocity of the downward airflow through 
the main rotor is high while at near hovering attitude. Under 
certain power and rate of descent combinations, the down· 
wash from the rotor begins to recirculate, up, around, and 
back down through the effective outer rim of the rotor disc. 
The helicopter sinks into the air mass it has just displaced 
in trying to obtain lift and the main rotor blades work con· 
tinually in their own turbulent airstream. The velocity of 
the recirculating air mass may become so high that full up 
collective pitch lever may not produce sufficient lift to con· 
trol rate of descent. Increasing collective pitch and/or 
adding more power normally has little effect towards reo 
covery since It only antagonizes the turbulent airflow. To 
recover from the condition, increase forward airspeed, de· 
crease collective pitch, or enter autorotation if altitude 
permits. A considerable loss of altitude rnay,occurbefore 
the condition is recognized andrecclV'ery Is completed. 
During approach for landing, the conditions causing power 
settling should be avoided. During,descent <!r takeoff 
above congested areas or mountanious terraln, anticipate 
changes in wind velocity and direction and c" ross·check air· 
speed witl! groundspeed. ," , , 

When operating beloW translational 11ft, 
avoid rates of descent in excess of 500 
feet per minute for normal operations, 
and 300 feet per minute when operating 
in conditions of high density altitude / 
high gross weights. 

FLIGHT CONTROLS. 
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FLIGHT CONTROL SERVOS. 

The primary servos at the rotor assembly and the 
auxiliary servos at the mixing unit are both in oper­
at�on at all times. Because of the servo units, the 
control forces are virtually eliminated and are con­
stant throughout their full range. ThiS may cause a 
tendency to over -control at first, because there Is 
very little feel in operating the cyclic stick unless 
the cyclic stick trim system is in operation. If either 
servo system should fail or malfunction, it may be. 
turned off, provided there is hydraulic pressure in 
the other system. Both servo systems may be turned 
off by the pilot; however, the switching prevents both 
servos being turned off at the same time. If the pri­
mary boost, which physically controls the lower 
swashplate is turned off" movement of the lower con­
trols and swashplate is accomplished through the 
auxiliary boost which is located near the cockpit con­
trols. In this Instance, feel of the pilot's control re­
mains almost unchanged except for small differences 
due to friction and lost motion In the control system. 
lf the auxiliary boost is turned off, the pilot physically 
moves the push-pull rods and bellcranks up to the 
primary boost. In this instance, a friction force of 
several pounds is noticeable lind stability augmenta­
tion through the AFCS is lost. In addition, If the aux­
iliary servos are Inoperative, the tail rotor control 
forces will be transmitted to the tall rotor pedals 
since the tail rotor does not have a separate servo. 

NOTE 

Prior to turning auxiliary servo off, AFCS 
should be turned off to avoid cyclic jump if 
the auxiliary servo Is to be turned on again. 

COORDINATION OF FLIGHT CONTROLS. 

The climb and descent of the helicopter is control­
led primarily by raising or lowering the collective 
pitch lever; however, coordinated movements of 
the tail rotor pedals and cyclic stick are necessary 
to maintain a constant heading. When collective 
pitch is increased to ascend, additional torque is 
developed by the main rotor. This torque can be 
compensated for by use of the tall rotor pedals. 
However" minor chaftges are'accomplished by the 
yaw compensator, which is It mechanical coupling 
within the flight control system that changes tall 
rotor pitch proportionately with a change in the main 
rotor' collective pitch. The torque-compensating 
tail rotor pitch changes are accomplished auto­
matically when the automatic flight control system 
is engaged. Sideward flight from hovering is ac­
complished primarily by lateral' displacement of 
the cyclic 'stick; however, it is necessary to use tall 
rotor control to prevent the nose from Swinging to­
ward the direction of flight. When flying sidewards 
to the right, the cyclic stick is displaced to the right 
and the left tail rotor pedal Is used to keep the nose 
of the helicopter in the originai direction. ' For sIde­
ward flight to the left, the cyclic stick is displaced 
to the left and the' right tail rotor pedal is used. In 
hovering with no wind no appreciable movement of 
tile cyclic stick is necessary; however, with a wind 
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condition the cyclic stick should be held Into the 
wind to maintain the same relative pOSition above 
the ground. Turns while hovering are accomplished 
primarily by depressing the right pedal for a right 
turn and the left pedal for a left turn. During for­
ward flight at low speeds, coordinated movements 
of the cyclic stick and tall rotor pedals are neces­
sary to accomplish turns. In high speed flights, less 
pedal displacement Is necessary to accomplish 
turns. 

HELICOPTER VIBRATION. 

The Inherent vibrations In any helicopter are those 
created by the mechanical functions of the engines 
and transmission systems, dynamic action of the 
main and tall rotors, and aerodynamic effects on the 
fuselage. The overall VIbration level Is Influenced 
by the many tudlvldual frequencies of vibration and 
combinations thereof. Many multiples of a basic 
frequency are felt, and often two or more different 
superimposed frequencies create beats. The overall 
magnitude Is the resultant of the amplitudes of all the 
frequencies. It would be difficult for the pilot to 
completely separate all the types of vibrations 
encountered. Generally, these are divided Into three 
categories; namely, (1) low (2) medium, and (3) high 
frequencies. Varying magnitudes of all three types 
of vibrations are often present In an Individual heli­
copter.. Only through experience will the pilot be 
able to judge what Is normal to the model and what 
Is abnormal and correctable. 

LOW FRIQUINCY VIBRATIONS 

One Time. Main Rotor Speed (One Per, 
Revolution). 

This vibration emanates from the main rotor system 
and, Is generally caused by main rotor head or blade 
unbalances. This vibration produces a rotary excita­
tion of the fuselage which feels like a lateral oscil­
latory roll or wallow to the pilot. If this vibration Is 
present In all regimes of flight, It should be noted In 
Form 781. The mostprobable causes are: 

1. Main rotor blades out of track. A blade track 
adjustment Is not warranted even though the blades 
appear to be slightly out of track, If a one per revolu­
tion vibration Is not present. Out of track condltlon 
could be caused by: 

a. Damaged main rotor blade tra!llng edges. 

b. Main rotor blade static balance beyond tol­
erances. 

2. Worn or loose control rod end bearings. 

If the vibration Is present In a hover only, the 
cause could be the same as item 1. as well as: 

a. Main rotor blade dynamic balance beyond 
tolerances. 
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Ground Roll. 

Ground roll Is a one per revolution lateral roll of the 
helicopter which often occurs during rotor engage­
ment, and Is due to the In-plane misalignment of the 
main rotor blades, causing an out-of-balance condi­
tion In the main rotor system. When the rotor 
attains flying speed, centrifugal force normally 
aligns the blades and the vibration disappears. If 
the"vibratlon continues with the rotor up to speed at 
flat pitch, but disappears when the helicopter Is 
lifted Into a hover, then the cause could be as 
follows: 

1. Static balance of main rotor blades. 

2. The landing gear struts need servicing. 

2/3 Time. Main Rotor Speed (2/3 Per 
Revolution). 
In flight conditions that result In high main rotor 
blade flapping angles, a condition of negative pitch 
lag coupling can occur In which the capability of rotor 
system damping Is exceeded. This condition, called 
pitch lag Instab!llty, Is felt as a heavy lateral rotary 
oscillation which can become IncreaSingly violent if 
airspeed Is allowed to build up or Nr Is further de­
creased. It Is not desirable to remain In this condi­
tion. Immediate corrective action Is to lower the 
collective, Increase rotor speed, and reduce air­
speed and/or the Severity of the maneuver. 

Flight conditions under which pitch lag Instab!llty 
may be encountered are as follows: 

1. At forward CG loadings. 

a. High forward speeds. 

b. Right sideward flight or hovering In a right 
crOSSwind. 

2. At any CG loading. 

a. Exceeding allowable forward speed. 

b. High gross weight. 

c. Low rotor speed. 

d. Steep turns, level or climbing. 

e. Gusty wind conditions. 

f. Abrupt pull up from a dive. 

If 2/3 per revolutloo vibrations should' be experienced 
during the above conditions, It should:be noted In 
Form 781. 

• 



Tail Shake. 

Tail shake, sometimes erro'neously referred to as 
two per revolution vibration, is an aerodynamic 
effect of the tail rotor passing through the disturbed 
air of the main rotor system in certain flight re ... 
gimes. This vibration will be felt as a. random im­
pulse around the yaw axis. The trailing position of 
the tail rotor relative to the main rotor head, re­
sulting from flying the helicopter in a right slip, 
can induce this vibration in the speed range of 50-
80 knots, especially with an aft center of gravity 
loading. 

TAIL ROTOR BUZZ 

Under certain flight conditions, a medium frequency tail 
rotor vibration may occur. The pilot can Identify this con· 
dition, commonly referred to as "tail rotor buzz", by a 
loud buzzing sound and simultaneous airframe vibration 
originating in the taU rotor area. Buzz has not been en· 
countered In forward flight. Buzz can occur in hovering 
flight regimes In which, the relative wind is from the right. 
Susceptibility to buzz Increases with Increases in tail rotor 
blade pitch, relative wind velocity, helicopter gross weight, 
main rotor rpm, and relative wind direction (Increasing 
from 020 to 060, diminishing after 100 degrees). 

Critical relative wind directions result from several flight 
regimes. Some examples are listed: 

a. Crosswind hover, wind from right, front quarter. 

b. Right sitjeward flight while headed into the wind, 
the combined velocities producing a resultant wind from 
the right, front quarter. 

Recovery from buzz may be aChieved by reducing the tail 
rotor blade pitch or changing the relative wind direction. 
Applying right tail rotor pedal produces the most rapid re­
covery, as it simultaneously reduces tail rotor pitch and 
brings the relative wind direction toward the nose of the 
helicopter. Lowering the coileclive pitch \lecreases the buzz 
vibration and might be employed when external clearance 
precludes turning right and when altitude permit. a descent 
and/or landing. 

MEDIUM FREQUENCY VIBRATIONS. 

Five Times Main Roior Speed (Five Per 
Revolution). 
The five per revolution vibration is caused by the 
dynamic response of the main rotor blades to unsym­
metrical aerodynamic blade loading. Its intensity is 
greatest at high forward speeds, at low gross weights, 
and during transition to a hover at high gross weights. 
It is felt in transition to a hover as a steady vertical 
shake caused by the main rotor blades traversing the 
downwash of preceding blades. This Is normal to 
the helicopter when felt at the point where the collec­
tive pitch is increased to sustain the bover, or when 
hover taxIIng the helicopter Into and out of trans1!l.­
tionallift. The effect can be reduced In trllJ)sltlon, to 
a hover by leveling the helicopter just prior to apply­
Ing collective pitch, and by planning the approach so 
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that final pitch application at a slow rate will be suf­
ficient to attain the hover. At high speeds, the dif­
ference in the lift distribution between the advancing 
and retreating main rotor blades resnIts In heavy 
vibratory loads on the rotor head as the spanwise 
center of lift of each blade moves in and out. It is 
felt as a combination of vertical and lateral shake at 
the same frequency. The bifilar absorber assembly 
is designed to counteract the four per revolution 
inplane force (in the plane of rotation of the rotor 
head). The five per revolution vibration levels in 
the cockpit and cabin have been substantially reduced 
in the vertical as well as lateral levels by the re­
duction of the airframe torsional response obtained 
by reducing the four per revolution in plane force. 
Once properly tuned the bifilar absorber assembly 
will remain in a tuned condition over a wide 'range 
of rotational speeds. The lateral portion of the 
vibration is often reflected in the left tall rotor 
pedal or the copilot's collective pitch stick. Lateral 
vibration will usually decrease as Nr is increased. 
If five per revolution vibration is excessive at high 
forward speeds, an attempt should be made to dis­
tinguish between yertical and lateral vibration. Fly 
the helicopter to maximum speed to see if the visual 
cues of lateral vibration are. noticed. A possible 
cause could be improper torque of the main gear 
box tledoW,n bolts. The type of vibration felt should 
be noted in Form 781. If visual cues of lateral 
vibration are ·noticed, peginning at som,e airspeed 
above 100 knots lAS, and worsen as airspeed in­
creases, the ramp may be at fault. Reduce air­
speed below 100 knots lAS, lower the,aft ramp to 
the extent of the safety cables, and then fly the heli­
copter to maximum speed. If the vibration is notice­
ably reduced, then the cause is the ramp interfering 
with normal fuselage motion. Note the type and 
cause of vibrations in Form 781. If lowering the 
aft ramp in flight does not reduce the vibration 
sufficiently, and tbe vibration is encountered rand­
omly in various flight regimes, the tail rotor may be 
the cause. ' 

One Time. Tail Rotor Speed. 

Vibration (caused at 1243 cycles per minute at 
100% Nr ) is usually due to tail rO)tto~;r~n~~~:~lh~~aJi~~ 
dissymmetries and is not easily 1< 
pilot because of its prOximity to five 

rotor frequency. It is evidenced bi~~~:~~J~~;~{~ overall helicopter vibration.. SinCe 
close to five per revolution ' 

the two frequencies s~:~~::.~~~~~~~~~~ frequency of 228 cycles 
a shudder 'throughOut the 
distinguish from one per 
m,inute). When 
all regim\\s of 
781. 

, 'ui' ,', "~'~~ ~5j~~~L~ High frequency . 
. sensation in the 
. nose· .In extre!lle cases, .'iJ. lflnJlt')\ii'!ni 
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will appear to be fuzzy. High frequency vibrations 
will normally emanate from the engine, main gear 
box input section, or tail rotor drive system, and 
are often equally apparent in a ground run as in 
flight. The most important cue, by far, to high 
frequency vibration will be the associated sounds. 
If a crewmember is available in the cabin area, he 
can assist in locating and defining vibrations as 
well as visually monitoring the tail rotor tip path 
plane. 

Tail Rotor Drive Shaft Vibrations. 

Generally, these vibrations are caused by an un­
balanced drive shaft or bad bearings. These vibra­
tions can be identified during ground run by feeling 
the tail cone. 

Main Gear Box Vibration •• 

The main gear box contains many possible sources 
of high frequency vibrations such as the various 
gear box mounted accessories, the accessory gear 
train, the APU and APU clutch, oil cooler blower, 
and the input bevel gear and freewheeling units. 
These vibrations are generally heard rather than 
feit in the airframe. Combinations of these high 
frequency vibrations in extreme cases could result 
in the pilot sensing low or medium frequency vibra­
tions. These would be detected as vibrations which 
are affected only by variation in main rotor speed, 
and may be just as apparent in a ground run 
as in flight. There are also numerous gear 
clash soUnds that occur under various conditions, 
the acceptability of which can only be determined by 
experience or measurements by instrumentation. 

Engine Vibration •• 

The engine gas generator and power turbine will 
normally beat together at various N g and Nf com­
binations, or with Nf split off from Nr . To the 
pilot, the only obvious evidence of excess vibrations 
will be greatly increased high pitch noise levels. 
If the magnitude appears abnormal, it is well to 
check alignment of the power turbine or high speed 
main gear box input shaft and conditions of engine 
mounts. It is often possible to reduce this vibra­
tion by rotating the engine main drive shaft in re­
lation to the main gear box input shaft in 900 incre­
ments until in a ground run the vibration is diminish­
ed. If the noise level of one engine seems exces­
sive compared to the other engine at the same 
power condition, and if the excessive noise varies 
with NI( or Nf changes and is perhaps accompanied 
by a tillgling vibration in the engine control levers 
then a bad engine bearing or rubbing compressor ' 
blades may be indicated. Listen carefully to the 
engine during normal shutdown. Any unusual noises 
during coastdown after the speed control has been 
shut off might require an engine change. Note any 
engine vibrations in Form 781. 

• 
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MANEUVERING FLIGHT. 
The high degree of maneuverability makes It possible 
to execute many maneuvers such as hovering, vertical 
take-offs, and vertical landings which permit opera­
tions from extremely small areas. 

DIVING. 
Blade stall limitations are especially critical during 
recovery when G load factors are Increased. The 
recovery from a dive should be made very shallow 
to prevent the occurrence of blade stall. 

FLIGHT WITH EXTERNAL LOADS. 
The helicopter has no unusual characteristics when 
carrying an external load, except in strong or gusty 
winds when the cargo may tend to swing. 

I WARNING I 
External loads which have aerodynamic char­
acteristics may cause oscillations to the ex­
tent that the load may oscillate Into the rotor 
blades and/or fuselage. Oscillations can 
usually be controlled by slowing the forward 
speed of the helicopter or entering a coordi­
nated turn so that centrifugal force will aid 
in recenterlng the external sling load. 

TAIL ROTOR EFFECTIVENESS. 

Exceptional circumstances may sometimes lead to 
power-on operation between 98 and 100% Nr • Be­
low 98% Nr , a number of factors may work in com­
bination to cause a reduction in yaw control author­
ity available to the pilOt. Yaw control authority 
(Tail Rotor Thrust Available) is directly Influenced 
by main rotor RPM, cyclic, collective and rudder 
pedal inputs, power settings, flight path, wind, 
and denSity altitude. Generally, the most import­
ant factor affecting yaw control authority will be 
main rotor RPM. Consequently, when at or near 
maximum engine power settings, at high density 
altitudes, yaw control authority will be lost at 
some pOInt as main rotor RPM is progressively 
decreased below 98% and the aircraft will yaw to 
the right. (The point at which yaw control authority 
is los~ Is variable and dependent upon the factors 
listed previously. Loss of yaw control authority is 
insidious in nature because of rudder pedal inputs 
made by the AFCS" ) 

When the engine Is operating at or near topping, the 
application of any control requiring an increase in 
torque wUi cause the main rotor RPM to decrease. 
Control applications that cause this effect are in­
creasing collective, left tail rotor pedal and rapid 
aft cyclic . 
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ENGINE. 

ENGINE CONTROL SYSTIM. 

The power available from the engine is proportional 
to the gas generator speed (Ng) and power turbine 
Inlet temperature (T5) relationship. The engine 
must be operated within the Ng and T5 limits. The 
engine fuel control accomplislied this by maintaining 
certain scheduled acceleration, deceleration, and 
steady state limits. Acceleration, due to increased 
power requirements or speed selector movement, 
is controlled by a maximum fuel flow schedule limit, 
or by the topping governor. Deceleration,' due to 
decreased power requirements or speed selector 
movement, is controlled by a minimum fuel flow 
schedule. Selected steady state conditions are 
maintained at optimum efficiency by a leadlag 
servo ,system which dampens the effect of power 
tranSients, and the control governor which main­
tains power turbine speed within the specified 8. 5% 
droop limit at maximum speed selector position. .' 

FUEL CONTROL SCHIDULING. 

The fuel control does not monitor power turbine 
inlet temperature (T5) directly. It monitors com­
pressor discharge pressure and adjusts fuel flow 
Ito maintain engine temperatures within safe and 
predeterln1ned scheduled limits. The amount or 
ratio of fuel to be burned, in proportion to the amount 
of compressor air available for both combustion 
and COOling, directly determines the temperature of 
the combustion gases at any point in a turboshaft 
engine. This ratio is known as Wf (weight flow 
of fuel) to compressor discharge pressure (Pa), 
and Is used within the control to determine the re-

,qulred fuel flow schedules. Maintenance of a con­
tinuous flame within the gas generator .combuStion 
system depends on a proper' mixture of fuel and 
air. As performance factors change, the values of 
both will change. The proportion between the two 
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must be maintained or scheduled within limits or 
the flame will be iost (blownout or fllimeout) .. During 
deceleration, If fuel flow (which Is decreasing) dropS 
below a given amount, a lean blowout due to an In­
sufficient llJ!lount of fuel for the air being used may 
occur. During acceleration, if fue! flow (which Is 
Increasing) rises above a given amount, a rich blow­
out and/or overtemperature due to an excessive 
amount of fuel for the air being used may be en­
countered. 

TOPPING GOVIRNOR •. 

The fuel control incorporates a topping governor 
which operates as a safety device, preventing over­
temperature and overspeed of the gas generator. 
There exists a relationship between the operating 
temperature (T5) and the gas generator speed (Ng). 
ThIs temperature/speed relationship is a function of 
ambient temperature (T 2)' The topping governor 
limits the maximum attainable gas generator speed 
for various ambient temperatures, and In doing so 
limits the maximum operating temperature (T5). 
The topping g()vern()r is therefore a speed control 
exclusively, Indirectly controlling T5' For opera­
tion at maximum power, the gas generator opera­
tor operates near. or at the highest pOSSible T5' 
except when low ambient temperatures (T2) are en­
countered, then the maximum gas generator speed 
limit Is reached first. 

. BOnOMING. 

The engine is considered at .bottoming during decel­
eration whenever a III!~imumlfuel flow (Wf) to 
compressor discharge. pressure (P3) ratio is at­
tained; The bottOming schedule deter.mines gas 
generator idle speed and the minmum Wf/P3 ratio 
to sustain normal combustion. 
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DROOP. 

Actual power turbine speed may vary from 5.5 to " ' 
8.5 percent from minimum to maximum load at a 
given speed selector position in the Nf governing. , 
range. This droop characteristic is a design feature 
incorporated to ensure Nf stability and to provide 
better multi-engine load sharing. The engine con­
trol parameters (Ng' Wf/P3' and T2) which main­
tain power turbine speed (Nf) within the desired 
operational tolerance for any given condition, are 
commonly referred to as droop lines or droop 
schedules. 

GOVERNING RANGE. 

In the governing range the engine drives the heli­
copter rotor at the speed and power selected by the 
pilot. The fuel control governing range is 89% Nf 
or above. However the be~per trim system range 
is approximatley 91% to 108%. The engine control 
system maintains this selected speed by varying 
gas generator speed to meet the different power re­
quirements produced by a change in the helicopter 
blade pitch angles, forward speeds, and atmospheric 
conditions. As blade pitch angle is increased, the 
engine fuel control increases gas generator speed 
until the maximum gas generator speed is reached. 
If the blade pitch angle is increased after the max­
imum gas generator speed is reached, a reduction 
in main rotor speed will occur. 

TIMPIRATU., ,LIMITS. 

The amount of heat which engine components (part­
icularly turbine buckets and turbine nozzles) can 
withstand without structural damage limits the a­
mount of heat energy which should be released by 
oorning fuel. Temperature is controlled by limit­
ing the maximum fuel flow for the prevailing gas 
generator speed and inlet conditions. 

COMPRUSOR STALLS. 

Stall designates reversals of flow within the com­
pressor. The severity of stall depends upon the 
number of reversals Iwhich take place per second. 
Low speed compressor stall is indicated by a mod­
erate to fast rise in exhaust gas temperature. 
Severe compressor stall is marked by violent 
mechanical vibrations and increased engine noise 
level.' Each 'compressor , has a maximum pressure 
ratio for every speed at which it operates. The 
maximum pressure ratio sets a limit on the com­
pressor discharge which can result from rotating 
the compressor at a particular speed. As long as 
the pressure at the compressor discharge equals, 
or is below this limit, the compressor will deliver 
air smoothly. However, if this limit is exceeded, 
flow will be reduced and there will be some reverse 
flow througil the compressor. If it were not for the 
engine fuel control system, stall could occur during 
an. attempt to accelerate the engine. A sudden and 
excessive increase In fuel flow migilt generate a 
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volume of gas which would create an excessive back­
,pressure atithe' compressor discharge, and com­
presso'i"stall would result. Because each compress­
or speed has its own maximum compressor ratio, 

,each must have,itll own stall point. Stall is avoided 
automatically bY the fuel control which limits fuel 
flow during engine acceleration. • 

COLD HANGUP. 

During a normal start on the automatic system of 
the fuel control, certain fuel flow scheduling mal­
functions, althougil not affecting engine lite-off 
capabilities, ,may cause the engine gas generator 
speed (Ng) to fail to accelerate to normal idle speed. 
N will remain at approximately 35% with T5 low. 
Ingthis case, the elIlergency fuel control lever can 
be utilized after ute-off, to, bypass the automatic 
features of the control and provide manual schedul­
ing of fuel by the pilot to assist the engine accelera­
tion to the normal idle speed range. 

MAXIMUM POWER AVAILABLE AND TOPPING. 

Maximum power available checks may be accom­
plished while in a hover, while in forward flight, or 
while on the ground; howev'er, checks made while in 
a hover are more accurate. The foreign object de­
flector, when installed, reduces power available 
during forward flight; and, when not installed, ram 
air increases power available. Checks made with the 
helicopter on the ground are least desirable but are 
sometimes necessary because of dust, loose snow, 
helicopter too heavy to hover, etc. When the power 
available checks and topping adjustments are made 
with the helicopter on the ground or in low hover be­
low 10 feet, T5 limits may be reached early because 
of recirculation of exhaust gases into engine intake. 
Therefore, it is recommended that engine topping be 
rechecked after takeoff. Before making this check, 
compute the maximum power available for existing 
temperature and altitude. Compare the torque 
computed with that torque attained. If engine deteri­
oration is suspected, proceed with NJi'T5 relation­
ship check in this section. During alrthe following 
procedures, be constantly aware of the engine and 
transmission limitations; namely 721°C T5 and 
102.7% Ng, and 103% torque (123% single engine). 

I CAUTION I 
While making this check, it is permis­
sible to operate the englne above 102. 7% 
Ng and above 7210C T5 for up t9 28 
seconds. However, under no circum­
stances should the engine be operated 
above IQ6% Ng or 735°C T5 for any time 
~riQd, 

('"'" 
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NOTE 

Maximum power available checks per· 
formed in forward flight are not as 
accurate as those performed In a 
hover. However, when required to 
perform a maximum power available 
check during forward flight, the follow· 
Ing approximate corrections should be 
applied to the power computed value 
obtained from chart (Figure A.3). 

CORRECTION WITH CORRECTION WITH 
FOD SHIELD ON FOD SHIELD OFF 

60 KIAS ·1 +1 

80 KIAS ·2 +1 

100 KIAS ·3 +2 

120 KIAS ·3 +3 

140 KIAS ·4 +4 

Example given: OAT - +200C, pressure altitude - 6,000 
feet. Nr·l03, 80 KIAS. FOD shield on. Find: maximum 
power available. 

Enter chart A·3 at plus 2rf C. on the "with wind or for· 
ward flight" line. Go horizontally to 6,000 feet PA and 
then down vertically to 103 Nr. The answer (uncorrec­
ted for FOD Shield) is 88% Q. Subtract 2% Q to get 86% 
Q. This Is what the engine should be producing at 80 
KIAS forward flight. If it does not proceed with the 
maximum power, check in the next paragraph if neces­
sary to complete the mission. 

Maximum Power Available Check. 

The following procedure describes a maximum power 
available check on the No. 1 engine with the helicop­
ter either in a hover or forward flight. Checks made 
with the helicopter on the ground should be made on 
one engine, using collective to obtain desired engine 
readings. Maximum power available on No. 2 engine 
should be checked in the same manner. If the engine 
Is not properly topped during the maximum power 
available check, proceed with topping adjustment. 

1. 

2. 

3. 

4. 

Record OAT. 

Push both speed selectOrs to maximum. 

Usinf the engine heeper trim button, advance 
No. speed Selector to maximum Nf. 

If limits have not yet been reached using the en· 
gine beeper trim button, slowly retard the speed 
selector on No.2 engine, observing the corre­
sponding rise in Ng, T5, and torque of No.1 en· 
gine. 

5. Continue retarding No.2 speed selector until Ng and ~ of the No.1 engine no longer increase 
and f droops at least two percent. Note the Ng and Tn readings on No. 1 engine. This Is the . 
topphfg reading. 

NOTE 

When OAT is below 100C (500F), the anti· 
icing system should be turned on when the 
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topping check Is made. At these low tem­
peratures, with anti-ice operating, an 
increase in T5 will result at any given N g 
speed since additional air flow is being 
extracted from the compressor. If an 
engine Is at topping, or Is using maximum 
power with anti-icing off, and it Is sub­
sequently turned on, an overtemperature 
condition can result if the engine is already 
at or near the T5 limits. If the engine is 
topped with the anti-Icing on, subsequent 
deactivation of the anti-icing system will 
not result in T5 overtemperature or N g 
overspeed unless the OAT has increased 
sufficiently to affect the temperature 
limits. When engines are topped with the 
anti-icing system on, maximum power 
(torque) available will be some four percent 
less than topping with the anti-icing system 
off. 

5. No adjustment to topping is required if either 
of the following conditions is met: 

a. For recorded OAT, NJl: is within +0. 0% to 
-0.5% of limit shown !h figure A-38 and 
T5 is less than 721°C. 

b. T5 is 716°C to 721°C and Ng does not exceed 
the maximum operational limit shown in 
figure A-38 for recorded OAT. 

I CAUTION I 
A sudden increase in torque of the ad­
justing screw may indicate that the top­
ping adjustment screw has bottomed. If 
this happens, do not attempt further ad­
justment. Continued rotation COUld cause 
failure of internal components of the fuel 
control. 

Topping Adju.tment •• 

1. If T5..,is less than 716°C and Ng is more than 
-0. 5% below maximum speed Umit specified 
in figure A-38 for recorded OAT, proceed 
as follows: 

a. Reduce power on engine being adjusted un­
til N g is at least 2% below topping. 

b. Direct crewman to rotate to~'pi[,g 

justment clockwise, C:~j~~.U~.t~o~) exceed T5 limit. iii 

lW~~ses ~~:~r;~~5;~~ ClICk equai; 

c. Repeat steps .1 through 5 .@f MaXimum 
PowerA"lI!ilable Check ;unt!lone of the 
conditions in . step '5 1s met. 

ChlUlgelO. ·7·3/(7·4 blank) 
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d. When ambient temperatures are below 
25'C (77'F) and no increase in Ng is noted 
after topping adjustment has been in­
creased, reset adjustment to original po­
sition. Engine is operating on its maxi­
mum fuel flow limit. In this case, it is 
necessary to fly at higher altitudes, as 
indicated in the following chart, where 
high gas generator speeds are obtained at 
lower fuel flows. 

Ground Ambient Temperature 

Above 25'C 
-24'C to 25'C 
-41'C to -24'C 
Below -41'C 

Altitude Required 

Sea level 
2500 feet 
5000 feet 
7500 feet 

2. If T5 exceeds 721' or Ng exceeds the speed 
limit specified in figure A-3S for recorded 
OAT, proceed as follows: 

a. Reduce power on engine being adjusted 
until Ng is at least 2% below topping. 

b. Rotate topping adjustment counterclock­
wise. One full turn (36 clicks) decreases 
topping approximately 2-1/4% Ng (16 
clicks, approximately 1% Ng; 1 click 
equals I' T5). 

c. Repeat steps 1 through 5 of Maximum 
Power Available Check until one of the 
conditions in step 5 is met. 

NOTE 

Since T5 and/or N may vary at each top­
ping check, it wil1~ot be necessary to re­
adjust topping unless T5 exceeds 721'C and/ 
or N g exceeds 102. 7%. 

IN91NE FUEL CONTROL SYSTEM OPERATION. 

The engine fuel control system must schedule fuel 
flow and variable vane positioning during three gen­
eral operating conditions. These general operating 
conditions are: starting, idle. and governing range. 
The regimes of these conditions are related to the 
various engine speed control lever settings. 

ENGINE STARTING. 

During start, as the ~peed selector is advanced to the 
GRD IDLE pOSition, the stopcock opens and allows 
fuel to pass through the flow divider and to enter 
the numb,er one (low pre ssure) manifold to the noz­
zles where it is mixed with compressor-discharge 
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air. As the fuel-air mixture leaves the nozzles, it 
is ignited by the two igniter plugs in the combustion 
chamber and enters a sustained combustion pro­
cess. The fuel temperature sensing portion of the 
flow divider operates in conjunction with an auxiliary 
metering valve in the fuel control. The auxiliary 
metering valve Is arranged in tandem with the main 
metering valve in a manner that allows Its orifice 
area to decrease as the orifice area of the main 
metering valve increases. The lower portion of the 
flow divider housing contains a bellows that senses 
fuel temperature to vary the area opening of an at­
tached needle valve. The temperature compensated 
needle valve and the fuel control auxiliary metering 
valve are arranged in series with each other and in 
parallel with the main metering valve. Fuel flow 
past the auxiliary metering valve is routed to the 
flow divider needle valve where it is biased by fuel 
temperature and then ported back to the fuel con­
trol to be added to the main flow. As the engine 
accelerates and fuel flow increases, the auxiliary 
metering valve will move toward the closed position 
and will be fully closed at 250 Ib/hr flow. At this 
pOint, the temperature compensating system is eli­
minated and total fuel will be metered by the main 
system. 

Normal Start. 

A normal start is one in which the engine accelerates 
from starter initiation, through lite-off, to idle 
speed in a 40 second time period (standard day 
conditions). This time period includes: 20 seconds 
from time starter is engaged to lite-off, (10 seconds 
maximum for starter to accelerate engitle from 0 
to 19% Ng and 7 to 10 seconds to lite-off), and 20 
seconds as the engine accelerates to idle speed. 
Engine acceleration from lite-off to ground idle is a 
function of ambient air temperature and can vary 
from a 20 second minimum at 150 C to a maximum of 
30 seconds at 550 C, or 45 seconds at _550C. The 
normal engine starting procedure requires starting 
the APU first so that the accessory section of the 
main gear box is activated. 

Starting and Rotor Engagement P.ocedure. ' 
With APU Inoperative. 

This procedure Is limited to ambient temperatures 
above -6. 7'C (20'F). The malntransnlleslon chip 
detector should be monitored, durhiltfll!thUj'follow­
Ing an engine start and rotor engagetneilt 1V4th APU 
Inoperative. 

NOTE 
, ,I' ,F'C . .' ;, \, ;"1 \~,t;' '.~J:' 

This procedure is a .. 1l9.W .. , ed .. tp,\lerhll.1~f; U~ .... lll.'.tf't.h. e 
helicopter, with th~ A'fUI\\QP;.~~~,,"¥he!J.:! 
overrid.lng 

.0. perat .. io.\l8C .. ,.r,T,ell. p:.l~., .. j;rl!:.i ~.~ .•. ,.:,tllt:~f!:.'re. 
However, accel~rate4 We,ar J9:~~&'))iliiAntrl\lIs-
mission 11lJ?nt, Sl$~ve ~elJ.'rtl)ltS: cait ,:beexpected 
when uslngthis.PrQ'c:e,d~e. ". " . . ' 

, v ,) f ~ I " 
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Inglne Starting With Ixternal Power. 

Should be APU be Inoperative, the engines may be 
started with either ac or dc external power. Ac­
compl�sh ENGINE STARTING AND ROTOR ENGAGE­
MENT procedures outunedin section II for one of the en· 
gines, with rotor brake off, and refer to Rotor Engagement 
with APU inoperative in this section. 

Starting With Battery. 

Should the APU be inoperative, and neither ac nor dc 
external power is available, it may be possible to 
start the engines with battery power only. All dc 
operated equipment not essential for engine start 
must be rendered Inoperative, either by turning off 
switches or pulling circuit breakers, to permit max­
Imum utilization of available Qattery power to at­
tempt to obtain 19% N g for the engine start. One 
engine should be started from the battery, and the 
start should be made with the rotor brake off. Re­
fer to EMERGENCY BATTERY START In section 
ill, and Rotor Engagement With APU inoperative in 
this section. 

I CAUTION I 
When starting with less than 19% Ng Is 
attempted, a successful start Is unlikely and 
engine overtemperatures should be expected. 
If It is evident that 19% Ng cannot be obtaltted, 
refer to EMERGENCY BA"rTERY START In 
Section III. 

NOTE 

If initial attempt is aborted, make second 
attempt on other engine. 

Paralleling latterle •. 

In the event that the battery voltage is so low that a 
Qattery start cannot be accomplished, an additional 
source of battery power may be connected In parallel 
with the installed battery, either at the battery or 
thrOUKh the dc external power receptacle. 

NOTE 

When psralleling Qatteries througb the de 
external power receptacle, b9thtbe battery 
and external power switches m\lst be on and 
the battery compartment door must be opened. 

:Rotor Ingagement With APU Inoperative. 

Should the APU be inoperative, and one engine can 
be started by utilizing external power, or battery 
power, it· is Impera.tive that extrem~ caution be ex­
ercised when engaging the rotor head. The rotor 
brake should be off as the one engine Is started. 
After engine lite-off, and as. N~ increa.seS, the rotor 
head will begin to rotate. At a proxlma~~~t~ 
the transmission oil .pressure shoUld'be a 1,. 
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mums required, servo pressures should be sufficient 
to operate the flight controls, and a successful rotor 
engagement can be completed. As the rotor accel­
eration continues, utilize minimum torque necessary 
for a smooth rotor engagement. The speed selector 
should not be advanced forward of the ground idle 
position until the transmission oil pressure and servo 
pressures are normal. As the rotor bnilds up speed, 
the transmission oil pump supplies the required lub- _ 
rication. The cyclic stick and collective pitch lever 
must be held firmly, since a slight kick-back may 
feed back into the controls as servo pressure bnilds 
up. After the rotor is engaged, disconnect the ex­
ternal power (if connected) and start the other engine. ~ 
After the rotors are engaged, complete items under ~ 
BEFORE STARTING ENGINES except APU start, 
flight control servo check, cyclic stick trim check. 

I CAUTION I 
The speed selector should not be advanced 
forward of the ground Idle position until 
the transmission 011 pressure and one of 
the servo system pressures are normal. 
This procedure is necessary to preclude 
damage to the main transmiSSion Input sleeve 
bearing as a result of Initial lack of lubrica­
tion and to assure positive control of the ro­
tor head system during rotor engagement. 

I CAUTION I 
When ambient temperatures are -6.7°C (20°F) 
or colder, refer to Engine Start and Rotor 
Engagement Procednres With APU Inoperative 
In section IX. 

NOTE 

When an external power start has been ac­
complished, the flight control servo check 
cannot be performed as during normal pro­
cedures. If dc external power or battery 
was utilized, ac eqUipment will not be avail­
able until after rotor engagement. 

Inglne Starter Drop Out. 

Starter operation and drop out may be determined by 
noting the magnetic compass heading dnring engine 
start, or by noting the loadmeters, which drop to 
zero when the starter Is engaged and resume their 
normal readings when the starter drops out. When 
the starter is energized, the compass will swing 
violently to an new heading. At apprOximately 45 to 
53% Ng, the compass should swing back to its ori­
ginal lieading Signifying the starter has dropped out. 
The starter bleed valve will drop out when the 
starter drops out. 

IDLlN~ IN~INIS. 

Idle to Transition Range. A small advance of the 
speed selector will cause the engine to accelerate • 
to the transition range. As the speed selector is ad- • 
vanced, T5 will advance fairly rapidly as the fuel 
flow! compressor-discharge pressure' (Wf!PS) ratio 



increases until it Is limited by the fuel control. At this 
point, the feedback function of the fuel control will de· 
crease the fuel f1ow/compressor·discharge pressure (Wf/Pa) 
ratio, lowering Tn'_ until a new steady state operation fs 
attained. During-this time, Ng should show a steady increase. 

NOTE 

Prolonged operation of the engine in the trans­
ition range (between idling and minimum gov­
erning range) is not recommended. 

Idle to Operating (Nf Governing) Range. 

As the speed selector is advanced from the GRD 
IDLE position into the normal operating range. 
T5 and Ng will advance rapidly as the fuel flow/com­
pressor-discharge pressure ratio increases until it 
re;aches the maximum acceleration schedule. Fuel 
flow will continue to increase in proportion to Ng. 
according to the rate of speed lever advancemenl. 
At this point. the fuel flow/compressor-discharge 
pressure ratio and T5 will decrease along the top­
ping schedule as Ng increases to the new steady­
state condition. 

Increa.ing Engine Load. 

Increasing engine load causes the gas generator to 
accelerate. During acceleration. maximum fuel 
flew is delivered to the engine. with the rate of in­
crease limited by the 3D cam contours to avoid com­
pressor stall. rich or lean blowout. or turbine over­
temperature. When the gas generator speed required 
to match output power to the new'load is reached. 
fuel flow decreases to the level necessary to main­
tain the new steady-state speed. 

Decrea.lng Ingine Load. 

Decreasing engine load causes the gas generator to 
decelerate. During deceleration. the engine fuel 
control supplies the minimum fuel flow which will 
maintain combu stlon until the gas generator ap· 
proaches the speed which will match output power 
to the new load. The engine fuel control then sup­
plies the fuel flow necessary to maintain this speed; 

Retarding Speed Selector. 

Relarding the speed selector slightly, under normal 
or military load conditions, so that Ng does not drop 
below 91 % Ng, will yield a deceleration not affected. 
by feedback. The fuel flow/compressor-discharge 
(Wf /P3) ratio decreases to the limit set by the new 
speed selector position and remains constant as the 
engine decelerates to the new steady-state condition. 

Deceleration To Idle. 

Retarding the speed selector from the normal opera­
ting range to GRD IDLE decreases fuel flow until the 
minimum fuel flow/compressor-discharge pres­
sure ratio stop is reached. The gas generator 
slows down on a minimum fuel flow/compressor-
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discharge pressure ratio schedule and the negative 
feedback function of the engine fuel controls starts 
increasing the fuel flow/compressor-discharge 
pressure ratio until the bottoming schedule is 
reached. The gas generator then decelerates with 
an increasing fuel flow/compressor-discharge pres­
sure ratio determined by the bottoming schedule 
until idle speed is attained. 

SHUTDOWN. 

The engine can be immediately shutdown from any 
operating condition in an emergency. \Vhen the 
speed selector is moved to the SHUT-OFF pOSition, 
the stopcock shuts off all fuel to engine. Haweye;, 
it is advisable to operate the engine fOT 3 minimnm.'" 
of one minute at low power to allow the engine parts 
fit the turbme (hoi) section to cool down. 

I CAUTION I 
Indiscriminate use of emergency shutdown 
procedure from high performance conditions 
will increase the possibility of engine seizure 
and decrease the useful life of the engine. 

ENGINE COMPRESSOR DETERIORATION. 

In addition to salt water spray ingestion (refer to 
Section II. SALT WATER OPERATION). operation­
al experience has shown that when helicopters 
operate in severe environments engines will experi ... 
ence a reduction in compressor efficiency and sub­
sequent decrease install margin due to one or more 
of the following: 

1. Compressor contamination and/or fOUling 
due to inlet ingestion and buildup of carbon, dirt 
and oil based deposits on compressor blades/vanes, 
and exhaust gas relngestlon. 

2. Compressor blade/vane roughness and lead­
ing edge curl (erosion) due to sand/dust Ingestion. 

3. Compressor foreign object damage (FOD). 

INGINE COMPRISSOR STALL MARGIN CHICK. 

The purpose of this check is to monitor stall margin 
to assure tranSient, stall free operation. Monitor. 
Ing the available stali margin provides a means of 
problem detection before inflight discrepancies oc­
cur. It is necessary to periodically accompUsh 
stall margin check and perform required correct· . 
ive maintenance when stall margin has· decreased 
belOW acceptable limits. The stall margin Is meas­
ured by requiring the compressor 'to operate With 
the variable vanes blocked In the Opeilpoel'l!ion'aw' . 
Ng is reduced (instructions for ac6omt:>lishlngiltlliU' 
margin check are in T .0. 1H-3( C)E.,;2-2Y; , .. \.,.". 

Ng/TS RILATIONSHI' CHICK. '".. 

The Ng/T5 relationship ~heck,for comp~~~o~t\1":' 
the Ng7T5 BASELINE, wiLlI<lenti~~''(en~!le;,cPli1jir'~s­
sor deterioration and thermQoeuple/aivO:ll~t;lnst1!l>­
ment errors. 

, dilaiig~ 7 7·7 

• 
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The Ng/T5 BASELINE will be established on (1) init. 
ial engme installation or (2) following an acceptable 
Stail Margin Check on those engines that have ac­
cumulated time and the Ng/T5 BASELINE was not 
established at initial installation. Procedures for 
establishing the Ng/T5 BASELINE are contail1!ld in 

T. O. lH-3(C)C-6CF-1. AlsQ, the Ng/T5 BASELINE 

will be maintained on the aircraft and filed with 
the AFTO 781 until the engine Is replaced. When 
the engine Is replaced, the Ng/T5 BASELIN.E on the 
replaced engine will be destroyed and the Ng/T5 . 

BASELINE on the replacement engine retained with 
the aircraft (refer to EXAMPLE Figure 7 -7 for In­

formation/guidance. 

The Ng/T5 relationship check (for comparison to the 

BASELINE) will be accomplished as follows: 

NOTE 

There will be Instances when the Ngt'T5 
check will not be correct on T58-GE-5 
engines at OAT above 400 C (1040 F). 
Therefore, this check should be made at 
a lower OAT. 

a. Perform the Ng/T5 relationship check In any flight 

condition. Shut off anti.icing/compressor bleed. Also, if 

check is made In a hover, perform check at 40 feet (or 

higher) wheel height and head aircraft into the wind. This 

will prevent reingestation of exhaust gases. 

b. Observe aircraft OAT. Select an OAT on the 

NI(/T5 BASELINE chart closest to the aircraft OAT 
otrserved and establish the required Ng. 

c. Stabilize N and record indicated T5' Move 
horizontally to th§ right from the selected OAT to 

the "X" T5 column (BASELINE). 

{}. IT the indicated T5 is more than 100C below or 
35 C above the "X" column value, make a Form 781 

entry for appropriate maintenal\ced!ction, Also, 
when indicated T5 is more tbail 35 C ab(jY,e the "X" 
column value, operation belOW 40feetovot salt 
water should not be attempted until corrective 
maintenance has been accomplished. . 

ALTIRNATIPUILS. 

Flow divider density settings significalltly affect 
engine starting characteristics jf anlmpraper ' 
denSity setting is utilized. However, once, a 
""ccessful start .has been achieved, engine operation 
on any of the approved alternate fuels will be nor­

mal regardless of fuel control/flow divider density 

setting. To preclude starting problems, alternate 

fuels (see figure 7-2)should be chosen, if pOSSible, 

which have the same density setting as the fuel re­
maining ill the tank. When fuels requiring different 

dellslty settings are mixed, Or when the fuel density 

is unknown, (see figure 7-3) the flow divider/fuel 
control should he set at JP-4. In this Situation, the 

engille may experiencaa cold hang-up; which can 
be corrected by USE OF EMERGENCY FUEL CON­

TROL LEVER TO ASSIST STARTING procedures 
in section ill. The density setting should be changed 
to·JP-5 once it is aSSUred that the fuel.control/flow 

7·S' Change 11 

divider contains an alternate fuel requiring a JP-5 

density setting and the change entered in.the Form 
781. The follOwing order of preference should be 
utilized when selecting an alternate fuel for cold 
weather operation (_lOOF OAT and below). 

General Grade 
Starting Temperature 
Limit (Approximate) 

JP-4 
Commercial Jet· B 
JP·5 

·65°F 
·65°F 
·55°F 
·25°F 
·20o F 
·20oF 

Commercial Jet A·1 
Commercial Jet A 
Jp·S 

FUEL SYSTEM. 
(Refer to figure 7 -4. ) 

PUlL SYSTIM MANAGIMENT. 

forward and Aft Main Tank •• 

Only that fuel contained in the forward and aft main 

tanks can be supplied directly to the engines. Fuel 

contained in the internal or external auxiliary tanks 
must be transferred into the forward or aft main 
tanks before it can be supplied to the engines. 
During normal operations, the forward tank supplies 

the No. 1 engine and the aft tank supplies the No. 2 

engine. Each main tank contains two boost pumps 
which improve the engine operating envelope by 
providing fuel under pressure. Continuous use of 

one boost pump per tank is recommended to prevent 
inadvertent operation without boost pumps when 
their use is required (Refer to EQUIPMENT LIMIT­
ATIONS, Section V). 

I CAUTION I 
, ' , . 

If one fuellow-Ievel.caution light comes 
on, turn on al1a.vaillible boost pumps 
andoperithe croasfeed. IT both fuel 
lOW-level cauUol\ ligllts come on, turn 
on .ltllavailable boost pumps, open the 

. croSsfeed,' and avoid nose-up attitudes 
. greater thail six degrees. 

I CAUTION I 
The boost pumps in an empty tank 
should be shut off to Conserve the 
life of the boost pumps and to pre­
vent the possibility of fire. IT the 
boost pumps are inadvertently left 
on, thermal limit switches in the 
pumps will automatically shut the 
pumps off if the teO'2perature of the 
pump rises to 204 C (4000 F);due 
to the lack of lubrication. This 
temperature" however, is co.nsider..; 
ably lower than the spontanetll!s flash 
point of the fuel and/or vapors. ' 

I 



1. 

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

FREEZE 
MILITARY FUEL NATO POINT COMMERCIAL 

SPECIFICATION GRADE SYMBOL °c IOFI DESIGNATION 

RECOMMENDED FUELS 

. MILT5624 JP-4 &{40 -68 (-721 

ALTERNATE FUELS 

MILT5624 JP·5 &;.44 -46 (-511 

HIGH FLASH POINT KEROSENE MIL·T-83133 JP-8 g-34 -50 (-68) JET A-1 

F.J4 -40 (-401 JET A 
KEROSENE 

F·35 -47 1-531 JET A-I 

EMERGENCY FUELS 

MIL-G-5572 80/87 F-12 -60 (-761 AvGas 80/87 
LEADED AVIATION GASOLINE 

(NOT CONTAINING TCPI MIL-G-5572 100/130 F-18 -60 (-761 AvGas 100/130 

MIL-G-5572 115/145 F-22 -60 (-76) AvGas 115/145 

WARNING I 
WHEN USING FUELS WITHOUT ICING INHIBITOR. AVOID FLYING AT ALTITUDES WHERE 
INDICATED OAT IS BELOW DoC 132°F) TO PRECLUDE FUEL SYSTEM ICING. 

FUELS LISTED FROM TOP TO BOTTOM 
IN ORDER OF PREFERENCE. 

CONTAINS FUEL SYSTEM ICING 
INHIBITOR (FS111. 

3. REFER TO T.O. 42B1-1·14 
FOR ADDITIONAL FUEL 
USAGE DATA. 

4. REFER TO NATO INTERCHANGEA~ILlTY 
TABLES T.O. 42B1-1·15 FOR NATO 
NATIONAL SPECIFICATIONS. 

Figure 7·2. Fuel Avallability Chart 
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FUEL, FUEL CONTROL AND DIVIDER SETTINGS VS TYPE START 
TO EXPECT (lNITIAL STARTS ONLY) 

FUEL CONTROL FLOW DIVIDER 
FUEL SETTING SETTING TYPE OF START TO EXPECT 

JP·4 4 4 NORMAL 

JP·4 4 5 MOST PROBABLE HOT 

JP·4 5 4 COLD HANGUP TENDENCIES 

JP·4 5 5 MOST PROBABLE HOT 

JP·5 5 5 NORMAL 

JP·5 4 5 HOT TENDENCIES 

JP·5 5 4 MOST PROBABLE HANGUP 

JP·5 4 4 MOST PROBABLE HANGUP 

JP·8 5 5 NORMAL 

Figure 7·3. Fuel, Fuel Control and Divider Settings vs Type Start 

7·10 Change 12 
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OPERATION OF FUEL SYSTEM 

CONDITION 
CROSSFEED 

SWITCH 
FUEL SHUT-OFF 

VALVES BOOST PUMP SWITCHES 

BOTH ENGINES OPERATING 

Normal Operation - F.wd 
tank to left engine and 
aft tank to right engine 

Both tanks to both en­
gines 

E !the r tank to both en­
glnes 

CLOSED 

OPEN 

OPEN 

Both - OPEN 

Both - OPEN 

Both - OPEN 

4 pumps - ON or 1 pump - ON 
for each tank 

-4 pumps - ON or 1 pump - ON 
for each tank 

.Tank In use - BOTH - ON 
Tank not in use - 1 pump - ON 

ONE ENGINE OPERATING 

Fwd tank to left engine or 
aft tank to rlgbt engine 

CLOSED Good engine -
OPEN 

Tank in use - BorH - ON 
Tank not In use - BorH - OFF 

Failed engine -
CLOSED 

Both tanks to either en­
gine 

Either tank to opposite 
engine 

OPEN 

OPEN 

Good engine -
OPEN 
Failed engine -
CLOSED 

Good engine ~ 
OPEN 
Failed engine­
CLOSED 

-4 pumps - ON or 1 pump - ON 
for each tank 

-Tank In use - BorH - ON 
Tank not In use - 1 pump - O!,! 

-When using fuel from both tanks, It is possible thatfuel will actually be supplied from one tank only. This can 
occur if the difference in the normal operating pressure of the boost pumps Is sufficient to close the check valve 
downstream of the weaker pumps. When using fuel from both tanks, check the fuel quantity gages periodically. 
If the fuel is being consumed at an unequal rate from the tanks, It may be more satisfactory to operate from one 
tank at a time in order to equalize the fuel quantity in each tank. This is accomplished by turning on two boost I 
pumps In the tank containing the greater quantity of fuel and operating only one boost pump in the other tank. 
If one boost pump is inoperative in the tank containing the greater amount of fuel, equalization is accomplished 
by shutting off the boost pumps in the tank that Is not to be used. 

Figure 7-4. Operation of Fuel System Table 

Internal Auxiliary Fuel Tanks. 

The internal auxiliary fuel tank system, either 
Single or dual tanks, may be installed to increase 
the range and endurance of all CH-3E helicopters 
prior to III . The Single tank installation allows 
gravity transfer into either or both of the main 
tanks. The dual tank installation (two single tank . 
systems) allows gravity transfer from the forward 
or aft auxiliary tank to its respective main tanks, 
and provides double the fuel capacity • Manual fuel 
shut-off valves are provided to control fuel transfer 
into the main tanks. The fuel transfer lines are 
equipped with a float valve which prevents overfilling 
of the main tanks. Each tank is also equipped with 
a fuel jettison line and dump valve. 

External Auxiliary Fuel Tanka. 

On CH-3E Ill. and all HH-3E helicopters, external 
auxiliary fuel tanks may be Installed to increase . the . 
range and endurance •. Fuel may be simultaneously 
transferred from both.external tanks to both main 

tanks by pressurizing the external tanks with engine 
compressor bleed air. Placing the pressurization 
switch in the PRESS pOSition will open the auxiliary 
tank fuel valve and the bleed air shut-off valve for 
the respective external tank. Float valves in the 
main tanks. operate at approximately 1900 to 2200 
pounds, allowing fuel transfer at a rate greater than· 
dual engine consumption. Fuel may be transferred 
into the main tanks as and when desired during 
fligbt. To preclude possible fuel discharge during 
fuel transfer from external tanks, leave the main 
tank selector (FWD and AFT) switches in the SELECT 
position at all times unless it is not desired to ser­
vice a particular tank during a fuel transfer or air 
refueling operation. To control fuel transfer, place 
either or both of the auxiliary fuel tank pressure 
switches, LTK and RTK, in the PRESS or OFF 
position. 

I CAUTION I 
Improper fuel transfer procedu>res,!IUW 
cause fuel to discharge fl'llm ,th',:il\MlI' . 
tank filler cap (1'eliet) valve.; 
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NOTE 

Flow light may flicker during probe 
retraction and fuel transfer. 

When the auxiliary fuel tanks are empty, or fuel 
transfer is completed, turn the pressurization 
switches to OFF and resume normal fuel man­
agement. Empty auxiliary tanks will be noted when 
the fuel indicating system shows a steady decrease 
in the main tank fuel levels below approximately 
1700 pounds. 

During ground pressure or air refueling operations, 
all main and auxiliary fuel tanks can be simultane­
ously refueled. Individual selector switch selection 
will also permit anyone or a combination of tanks 
to be refueled. 
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.uel Cro •• feed Procedure •• 

The fuel crossfeed valve provides a flexible opera­
ting system. When operating on crossfeed and one 
tank runs dry, both engines will continue to operate 
providing a boost pump is ON in the tank containing 
fuel. 

I WARNING I 
Both engines will flameout when opera­
ting on crossfeed if one tank runs dry 
and the boost pumps are off in the tank 
containing fuel. 

During Single engine operation, fuel may be trans­
ferred to either engine from either or both tanks at 
the same time. 



AFCS SYSTEM GROUND CHECKS. 

A'CS Hardover Check (Pitch, Roll, Collective, and 
Yawl· 

These checks may he performed before the first 
flight after maintenance work has been performed 
on the flight control system, the primary or the 
auxiliary servo system linkage, or on the AFCS 
servo valves. They may also be performed when­
ever a check of system authority is desired. 

NOTE 

If it is planned to activate the hardover 
switches in flight, the complete AFCS 
hardover check must be performed 
(with APU running) prior to engaging 
the rotors. 

1. PITCH, ROLL, COLL, and YAW monitor 
switches on channel monitor panel - ON. 

2. AFCS indicator mode selector knob - POSITION 
A. 

WARNING I 
Actuation of the hardover switches with the 
AFCS engaged or disengaged can result in 
a full AFCS command hardover condition 
for the channel actuated. 

3. All hardover switches in the forward pOSition. 

a. Pitch hardover switch - FWD. 

b. Roll hardover switch - LEFT. 

c. Collective hardover switch - UP. 

d. Yaw hardover switch - LEFT. 

T.O. lH-3(C}E-l 

4. With all hardover switches in the forward posi­
tion, monitor the AFCS indicator for the following:. 

a. The hori7.0ntal bar should rise (pitch chan­
nel). 

b. The vertical bar should move to the left (roll 
Channel). 

c. The vertical arrow should rise (collective 
channel). 

d. The horizontal arrow should swing to the left 
(yaw channel). 

5. Cyclic trim release button (cyclic stick) - DE­
PRESS. Move the cyclic stick from stop-to-stop. 
Control movement aft and right should be slower 
than movement forward and left; however, the rate of 
stick travel should not exceed one second from stop­
to-stop. Push the collective pitch lever down. A 
force of 3 to 6 pounds will be required to move the 
collective pitch lever down. Push the right pedal to 
Its extreme forward pOSition. A force of 11 to 25 
pounds wlll be required on the right pedal to prevent 

• movement. Additional force wlll be required to move 
the right pedal. There is no force in the cyclic stick. 

I CAUTION I 
Any ,resistance or seizing of controls, or ex­
cessive pedal force during these checks, in­
dicates improper adjustment of control link­
ages, and the helicopter should not be flown 
until the discrepancy is corrected. 

6. All hardover switches in the aft pOSition. 

a. Pitch hardover switch - AFT. 

b. Roll hardover switch - RIGHT. 

c. Collective hardover switch - DOWN. 

d. Yaw hardover switch - RIGHT. 
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7. With .all hardover switches In the aft position, 
monitor the hover indicator for the following: 

a. The horizontal bar should drop (pitch chan­
nel). 

b. The ve rtlcal bar should move to the right 
(roll channel). 

c. The vertical arrow should drop (collective 
channel). 

d. The horizontal arrow should swing to the 
right (yaw channel). . 

8. Cyclic trim release button (cyclic stick) - DE­
PRESS. Move the cyclic stick from stop-to-stop. 
Control movement forward and left should be slower 
than movement aft and right; however, the rate of 
stick travel should not exceed one second from stop­
to-stop. Raise the collective pitch. A force of 3 to 
6 pounds will be required to move the collective pitch 
lever up. Push left pedal to its .extreme forward 
posItion. A force of 11 to 25 pounds will be required 
on the left pedal to prevent movement. Additional 
force will be required to move tbe left pedal. 

I CAUTION I 
Any resistance or seizing of controls, or ex­
cessive pedal force dorlng these checks, In­

,. ,.dlcates improper adjustment of control link­
ages, and the helicopter should not be flown 
until the discrepancy is corrected. 

9. All hardover switches - CENTERED and switch 
guards closed. 

CAUTION LIGHT PANEL INDICATION 
CHART. 
The caution light panel indication chart (figure 7-5) 
explains the affected caution light system, the cir­
cuit, the controlling component, and the indicated 
condition. The caution light panel (figure 1-20) will 
illuminate If any of the listed caution lights system 
or components are affected. 

ADV'SORY LIGHT PANEL INDICATION 
CHART. 
The advisory light panellndicatlon chart (figure 7-6) 
explains the affected advisory light system, the cir­
cuit, the controlling component, and the indicated 
condition. The advisory light panel (figure 1-20) will 
illuminate whenever any of the listed advisory lights 
systems or components are affected. 

Figures 7 -5 and 7 -6 Deleted 
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T58GE5 Ng/T5 RELATIONSHIP CHECK 

Engine SiN AIC SiN 

Date: 

OAT NG POWER TURBINE INLET TEMPERATURE (CoT5) 
(oC) % I I I I X I I I I I I 
-40 86.5 422 426 430 434 438 443 447 451 455 459 463 467 
-35 87.5 438 442 446 451 455 459 463 467 471 475 479 484 
-30 88.5 454 458 462 467 471 475 479 484 488 492 496 500 
-25 89.0 465 469 474 478 482 487 491 495 499 504 508 512 
-20 90.0 481 485 490 494 498 503 507 512 516 520 524 529 
-15 91. 0 497 501 506 510 514 519 523 528 532 537 542 546 
-10 92.0 514 518 523 527 531 536 541 546 550 555 560 564 
-5 92.5 524 529 534 538 543 548 552 557 561 566 571 576 

0 93.5 540 545 550 555 559 564 569 574 578 583 588 593 
5 94.5 557 562 567 572 576 581 586 591 596 601 605 610 
10 95.5 573 578 583 588 593 598 603 608 613 617 622 627 
15 96.0 585 590 595 600 605 610 615 620 625 630 635 640 
20 97.0 601 605 611 616 621 626 631 636 641 645 651 657 
25 97.5 614 619 624 630 635 640 645 650 655 661 666 670 
30 98.5 630 635 640 645 650 656 661 666 671 677 682 687 
35 99.5 646 651 657 662 667 673 678 684 689 694 699 705 
40 100.0 659 664 670 675 680 686 691 697 702 708 713 718 

Figure 7-7. EXAMPLE: Ng/T5 Relationship Check 
Chart (T5S.GE-5) 

'XAMPLE (T58-GE-5 Engine, Figure 7-7): 

1. During FCF the "X" column value (BASELINE) 
was established, i. e. OAT 15°C, Ng stabilized 
at 96%, indicated T5 was 615°C. 

2. During this check the following were observed: 

OAT = 29°C 
Ng = Stabilized at 98.5% 
T5 = 670°C Indicated 

3. Move horizontally to the right from 30°C OAT 
(closest to observed aircraft OAT of 29°C) un­
til the ''X'' T5 column is encountered (661°C). 
Allowable T5 for this engine at this OATis 
651"C to 696"C (661" - lO"C to +35"C). 

4. Engine is acceptable since observed T 5 (670°C) 
is within the limits of AOoC below to 35°C above the 
"X" column value (661 C). 
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SECTION VIII 
CREW DUTIES 

TABLE OF CONTENTS 
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CREW DUTIES AND RESPONSIBILITIES. 

Each flight crewmember Is delegated duties and re­
sponsibilities other. than the primary duties outlined 
In NORMAL PROCEDURES, section n. These addi­
tional duties and responsibilities are prescribed In 
this section. 

PILOT. 

It will be the responsibility of the pilot to ensure 
that the helicopter and eqUipment Is thoroughly in­
spected In sufficient time prior to departure to per­
mit correction of discrepancies without delaying the 
scheduled take-off. The manner and proficiency 
with which each crewmember performs his related 
duty Is the responsibility of the pilot. Therefore, 
the pilot must possess and maintain a thorough 
knowledge of each crewmember's duty and the prob­
lems related thereto. He must determine that the 
weight and center of gravity are within prescribed 
limits and thoroughly brief the crew on ail parti­
culars pertinent to the mission, ensuring that all 
passengers have been briefed on the operational use 
of emergency equipment and are familiar with warn­
Ing signals and emergency procedures. The pilot 
must coordinate the activities of other crewmembers 
and the relationship of one crewmember's duty to 
another. The pilot Is .also responsible to ensure 
that any required debriefing is accomplished, and 
that required flight logs, records, and maintenance 
forms are prepared. 

Cr.w and Pa ... n,.r .rl.fln, Guld •. 

The follOwing briefing guides are provided to assist 
the pilot In conducting briefings, as applicable to 
the type mission assigned. 

Cr.w .rl.fln,. 

1. Mission requirements. 

2. F light plan. 

3. Fuel load. 

4. Emergency - survival equipment. 

5. Weather. 

6. Special eqUipment. 

7. Weight and balance. 

8. Crew duties and responsibilities. 

Pa ... n,.r .rl.fln,. 

When the helicopter is used to transport personnel, 
passengers will be brh,(ed before and during flight, 
as necessary. The phot will normally perform this 
duty unless delegated to the copilot or flight mech­
anic. The briefing will cover predeparture brief­
ing, over water briefing (when applicable). The 
following checklists include the items to be discus­
sed during the bri~flng: 

Pr.d.partur •• rl.fln,. 

1. IntrodUCtion of crew. 

2. Destination. 

3. Flight altitude. 

4. Departure time and estimated time enroute. 

5. Enroute weather. 

6. Seats and safety belts. 

7. Movement In the helicopter. 

8. Smoking. 

9. Emergency exits (location and operation). 

10. Emergency iandings or autorotatlons, (signals 
and exits). 

11. Bailout (signals and exits). 

12. Emergency equipment (fire extinguishers, 
crash axe, first aid kits, parachutes, and emergency 
exit lights). 

8-1 
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13. Use of portable electronic device. 

14. Helicopter characteristics. Passenger Infor­
mation card In helicopters. 

I WARNING I 
On those helicopters that lack soundproofing on 
on the cargo compartment walls and ceiling, 
all passengers should wear ear protection 
devices to avoid ear damage. 

Ovor Water .rloflng. 

If flight plan Includes the crossing of any extensive 
bodies of water, the follOwing Items will be Includ­
ed In addition to the emergency procedures contain­
ed In Predeparture Briefing. 

1. Use of survival equipment (life vest, rafts, 
etc. ). 

2. Escape from parachute after entering water. 
3. Emergency landing (signals, poSitions, exits, 

location of first aid kits, and emergency radio). 

COPILOT. 

The copilot assists the pilot In mISsion planning by 
obtaining pertinent weather forecasts, Intelligence 
reports, maps, and other related documents; 
assists the flight mechanic In determining the cargo 
and passenger distribution and computing the center 
of gravity of the helicopter; assists the pilot In per­
forming the exterior and Interior inspections of the 
helicopter, and performs any additional Inspection 
requirements deemed necessary by the pilot; assists 
the pilot In the operation of controls and equipment 
on the ground and In the air, and operate the heli­
copter In flight upon Instructions from the pilot. 
The copilot should be famlllal' with the duties of 
the pilot and other crewmembers so that he may 
perform their duties In the absence of a complete 
cvew complement. The copilot also prepares 
the flight log, required records and maintenance 
forms, and operates the communications and navi­
gation equipment. In the absence of crewmembers, 
the copilot may be called upon to perform the fol­
lowing duties: 

1. Rescue holst operator. 

2. Litter attendant. 

3. Loadmaste r. 

4. Lower or raise cargo Sling. 

5. Handle sea anchor and mooring 'equipment In 
water operation. 

fliGHT MICHANIC. 

The flight mechanic, at the discretion of the air­
craft commander, will compute the weight and bal­
ance and complete the TOLD card. He will perform 
preflight duties, Insuring that the aircraft Is proper­
ly serviced and that all required maintenance In-
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spections and discrepancies have been properly 
cleared prior to flight. He will also determine that 
all mission essential and emergency equipment is 
aboard and properly stowed. Before taxiing he will 
Insure that the cargo compartment Is secured for 
flight. During flight he will assist the pilot and 
copilot by observing engine Instruments, circuit 
breakers, fuel management, warning and caution 
lights, fire detector Indicators, electrical VOltage 
and loads, evidence of fuel, 011 and hydraulic leaks, 
landing gear operations and scanner duties. He 
will also perform the following duties: 

1. Holst Operator 

2. Raise and lower cargo sling and provide verbal 
Instructions during cargo sling operations an neces­
sary. 

3. Cargo and/or passenger loadmaster 

4. Litter Attendant 

5. Gunner 

He will report abnormal conditions to the pilot and 
recommend corrective action, and ascertain that 
aircraft limitations are not exceeded. He will In­
sure that the AFTO Form 781 Is completed and assist 
In debriefing the ground crew personnel on all discre­
pancies noted. Away from home station, he may be 
required to analyze system malfunctions, perform 
minor maintenance repairs and maintain the AFTO 
Form 781. He Is responsible for servicing and se­
curing the helicopter any time when away from home 
station and ground crew personnel are not available. 
He also monitors ground movement of the helicopter ~ 
and assists in mooring, etc., affiliated with water 
operations. 

Roscuo Hollt Oporator. 

The primary holst operator during rescue operations 
Is the flight mechaniC, however, these duties may 
be delegated to other crew members as the ,mission 
dictates. 

SMOKE/FLARE DROP CHECKLIST 

1. Safety harness· ON. 

2. interphone Control - Set. 

3. Gloves - On. 

4. Door - Open. 

5. Smoke/Flare device - Prepared. 

6. Smoke/Flare drop checklist - "Completed" (FM). 

HOIST OPERATOR'S BEFORE PICKUP 
CHECKLIST. 

1. Safety harness - ON. 

2. Cabin Interphone control _ Set. 

3. Gloves - ON. 

4. Door - Open. 

5. Holst master switch - "CREW" (P) 



6. Hoist - Checked 

7. Rescue device - Attached 

8. Hot mike switch - ON. 

9. Hoist operator's before pickup checklist -
"Completed and ready for pickup, acknow­
ledge." (FM) 

NOTE 

The pilot and copilot will acknowledge 
Hot Mike operation. 

HOIST OPERATOR'S AFTER PICKUP 
CHECKLIST. 

1. Survivor ... "In and secure, ready for take ... 
off ... (FM) 

2. Bot mike - OFF. 

3. Hoist and cabin - Secure 

• 4. Boist master switch - "OFF, after pickup 
checjdist completed. " (FM) 
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GUNNERS OPERATING PROCEDURES. 
The following Instructions are provided for the per­
formance of all normal and emergency aircrew pro­
cedures, from the time the aircrew reports to the 
loaded aircraft until after landing. 

OPIRATING PROC.DURO. 

Pr.fllght. 

1. Applicable Exits - OPEN 

2. Gun Mounts - Firing Position 
Remove pins pOSition mounts and guns into fir­

Ing position. Lock in place with pins. 

I CAUTION I 
Ensure that no portions of the aircraft 
are in the guns field of fire. 

3. Guns - Checked 

a. Check guns for security in proper firing posi­
tions, freedom of movement throughout full travel, and 
extension installation on right hand gun. 

b. Check operating controls and safety lever for 
proper operation, barrel and bolt assembly for c1ean- I 
liness. 

c. Safety Lever - S (Safety) 

4. Gun - stowed 
Remove pins and position mounts and guns in 

stowed position. Lock in place with pins. To stow guns 
and mount, reverse procedures in steps 1 and 2. 

5. Ammunition - Checked and Secured. 
Cheek type, quantity and proper loading in 

ammo can. 

Change 11 S-2A/ (S-2B blank) 



Arming 

1. Personnel Harness - Checked and on. 
Properly adjusted and safety pin Installed. 

2. Helmet Visor/Goggles - Down/On 

3. Guns - Firing Position 
Place guns and mounts In firing position In ac­

cordance with preflight procedures. 

4. Gunners - Left, Right, Aft Gunner - Request 
permission to arm gun. (For arming guns, see figure 8·1). 

... Safety Lever - F (Firing) 

b. Cocking Lever - Pull cocking lever full aft 
and push full forward. 

c. Safety Lever - S (Safety) 

d. Latch Lever - Turn aft and raise cover. 

I CAUTION I 
Do not turn latch lever more than required 
to uulock the cover, as damage to the latch 
spring will result. 

e. Ammunition - Position on feed tray. 

f. Latching Cover - Close 

5. Shell Casing Chute - Installed 

WARNING I 
Weapons fired without the shell casing 
",hute Installed will cause damage to the 
aircraft's rotor blade system. 
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6. Gunners - Report by position; i.e., left gun, right 
gun, aft gun - "GUN ARMED AND READY TO FIRE." 

Figure 8-1. Arming Gun 

.Irlng_ 

1. Gunner - REQUEST PERMISSION FROM PILar 
TO FIRE. 

2. Safety lever - F (Firing). 

3. Guns - FIRE AS NECESSARY. 

NOTE 

Trigger must be completely released to fire 
single rounds or to Interrupt firing at any 
time. 

D ... Armlng_ 

1. Guns - DE-ARMED. 

a. Latch on feed cover - RELEASE. 

b. Feed cover - RAISE. 



• 
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c. Feed chute/ammo· REMOVE . 

d. Gun· CLEAR, ON S (Safety). 

I CAUTION I 
Before stowing, wait 5 minutes to allow 
the barrel/chamber to cool. 

2. Guns and mounts - STOW. 

IMIRGINCY AIRCRIW PROCIDURU •. 

The following descriptive and procedural material Is 
provided for the performance of emergency aircrew 
procedures from the time the aircrew reports to 
the loaded aircraft until after landing. 

MI.flr •• 

A misfire is the complete failure of the weapon to 
fire. This is not dangerous but must be treated as 
a malfunction in the firing mechanism or a faulty 
round. A misfire should not be confused with a 
hang fire. 

Haneflr •• 

A hangflre Is a delay in the function of the propelling 
charge. The amount of delay is unpredictable. but 
In most cases will fall within the range of a split 
second to several seconds. Hangfire cannot be dis­
tinguished immediately from a misfire and therein 
lies the prinCipal danger of assuming a failure of 
the weapon to fire immedIately upon actuation of 
the firing mechanism as a misfire. whereas. it 
may prove to be a hangfire. 

CookoH. 

A cookoff is the firing of the explosive components of 
a round due to the overheated chamber of the weapon 
and not to the actuating of the firing mechanism. 
When a cookoff occurs. the projectile may be pro­
pelled from the weapon with its normal velocity. If 
a cookoff is suspected, and round has not been eX­
tracted within 10 seconds, wait five minutes .before 
the bolt is retracted. 

Time Interval. 

The definite time intervals for waiting after failure 
of weapon to fire are prescribed as follows: 

1. Keep round locked in chamber for five seconds 
from the time a misfire occurs to Insure against an 
explosion outside of the gun if a hangflre develops. 

2. Ii the barrel is hot and a misfire stops auto­
matic operation of the gun, wait five secunds with the 
rQund locked in the Chamber to insure against hang­
fire dangers. If the round cannot be extracted within 
an additional ten seconds, it must remain locked in 
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the chamber for at least five minutes due to the 
possibility of a cookoff. 

Procedure. In Ca.e of .allure to 'Ire. 

After a failure to fire, the following precautions, as 
applicable, will be obse rved: 

1. Guns - ON TARGET. 
Keep gun trained on target for a minimum of 

fi ve sec onds . 

2. Cocking handle - AFT. 
Pull cocking handle aft to attempt to eject 

round. 

I WARNING I 
If the round does not eject, do not attempt to 
fire the gun. 

3. II round is ejected - RESUME FIRING. 

4. If round is not ejected - RAISE COVER AND 
REMOVE BELT. 

5. Close cover - ATTEMPT TO FmE. 
II round faUs to fire, inform pilot and wait flve 

minutes for possible cookoff before bolt Is retracted. 

FLARE EJECTOR .SET OPERATING 
PROCEDURES. 

Any or all crewmembers (up to six) can Qperate the flare 
ejector set at one time. The six flare firing points are: 

1. Pilot's cyclic stick 

2. Copilot's cyclic stick 

3. Flare programming control panel 

4. Left side flare release panel 

5. Flight mechanic's panel 

6. Ramp observer flare release panel 

All presets are made at the control panel. The number of 
flares per bu .. t, the number of bu .. ts for each firing initiat­
ed, and the time interval between bu .. ts must be set on the 
control panel for mission requirements as instructed by the 
pilot. 



Set the control panel BURSTS REMAINING indicator 
for,total number of flares loaded divided by the con­
trol panel FLARES PER BURST switch setting. 
Settings are as follows: 

FLARES FLARES PER BURSTS REMAINING 
LOADED BURST SETTING SETTING 

32 

32 

32 

I 

2 

3 

32 

16 

11 

Normal FLARES PER BURST switch settblg is two 
flares per burst. 

OPIRATINO INSTRUCTIONS. 

Pr.fllght 

I. All flare ejector set circuit breakers -
CLOSED. 

2. Control panel - BE T, 

a. FLARES PER BURST switch - AS RE-
QuIRED. 

b. BURST SELECTOR - A~ REQUIRED. 

c. INTERVAL SELECTOR - AS REQUIRED. 

d. BURSTS REMAINING - TO NUMBER OF 
BURSTS LOADED. 
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e. TRANSFER/OFF switch - OFF. 

f. POWER/OFF switch - OFF. 

g. AUTO/OFF switch - AUTO. 

Arming. 

1. Pilot's AN/ALE-20 ARMING SWITCH - ON. 

2. Control panel POWER/OFF switch - POWER. 

'Iring. 

Upon missile sighting, press the release button at 
any release position; all release buttons are wired 
In parallel so that any crewmember observing an 
enemy miSSile launch can release a flare. Pressing 
the FAST TRAIN button on the control panel fires a 
flare every 65 milliseconds until all flares are re­
leased. 

NOTE 

No programming controls shall be ad­
justed during the execution of a flare 
program. 

D.-Arming. 

1. Pilot's AN/ALE-20 ARMING SWITCH - OFF. 

2. Control panel POWER/OFF switch - OFF. 

CARGO SLING PROCEDURES. 

1. Power available check - "COMPLETED" (P) 

2. Crew/ground personnel - "BRIEFED AS RE-
QUIRED" (P ,) 

3. Cargo Sling - LOWERED (FM) 

4. Safety harness - ON (FM) 

5. Cargo door - OPEN (FM) 

6. Sling master switch - "SLING" (P) 

7. Cargo Sling Checklist - "COMPLETED" (FM) 

AFTER RELEASE CHECKLIST. 

1. Cargo sling - STOWED (FM) 

2. Cargo hook switch - "SAFE" (CP) 

3. After Release Checklist - "COMPLETED" (FM) 

ChangeS 

• 
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SECTION IX 

ALL WEATHER OPERATION 
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INTRODUCTION. 

This section contains those procedures that cIlffer 
from or are In addition to the normal operating pro­
cedures outlined In section n, except where repeti­
tion Is necessary for emphasis, clarity, or continu­
Ity of thought. 

INSTRUMENT FLIGHT PROCEDURES. 

Flight In this heUcopter, during Instrument condi­
tions, Is comparable to fixed wing Instrument flight. 
The AFCS provides stable flight characteristics 
which are desirable for Instrument flight. An in­
strument qualUled heUcopter pUot can safely per­
form Instrument flight and approaches. 

PRIPARATION fOR INSTRUMINT fLIGHT. 

Complete the normal inspection outlined in section 
n of this manual. Particular attentiol) should be 
given to anti-icing system, pitot heat, windshield 
wipers, lighting, instrument systems, and naviga­
tional aids for proper operation. 

I WARNING I 
In cold weather, make sure all Instruments 
have warmed up sufficiently to ensure nor­
mal operation. Check for sluggish instru­
ments during taxiing. 

INSTRUMINT TAKIOffS. 

In addition to these conditions which normally re­
quire an Instrument takeoff, (e. g. precipitation, low 
ceilings, and night takeoffs) helicopter Induced re­
strictions to viSibility, such as dust or snow blown 
by the rotor downwash, may require an Instrument 
takeoff. There are two recommended Instrument 
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NIGHT FLYING. .. ••. .. . •. .. . •. . .. ... ..• .• 9-9 

COLD WEATHER PROCEDURES ••••••••••• 9-10 

HOT WEATHER PROCEDURES.. • •••••••••• 9-13 

DESERT PROCEDURES.................... 9-13 

takeoff techniques; the normal and the running take­
off. The runnlnjt takeoff Is recommended when there 
Is insufficient power to perform the normallnstru­
ment takeoff. The attitude indicator should be ad­
justed by setting the pitch and roll adjustment knobs 
at the zero trim dots to assure that when the heli­
copter is flown, the correct attitude indications will 
be given. Attitude indicator may be readjusted 
during climb and cruise. 

Normallnltrument TakeoH. 

The nonnal instrumen t takeoff may be made either from 
the ground or from a hover. Align the helicopter with the 
desired takeoff heading and crosscheck the heading Indica. 
tor. Advance the speed selectors to maximum N,.. 
Smoothly increase collective pitch to obtain a positive 
climb rate. Then change pitch attitude to a 3 degree nose 
low indication and maintain a level bank attitude. Main· 
tain this attitude and cross· check the vertical velocity Indi. 
cator and altimeter for positive climb indications while 
accelerating to 70 knots lAS. Then raise the nose slowly 
to a nose up indication of approximately 3 degrees, reduce 
collective pitch to obtain desired climb power, and adjust 
attitude to maintain desired climb airspeed. 

WARNING I 
Do not attempt to hover the helicopter 
under actual Instrument conditions. in­
strumentation is not adequate to safely 
accomplish this maneuver. 

Running Inltrument Tak .. H. 

This takeoff Is slmlll!,r to a visual running takeoff. 
Align the helicopter with the takeQif direction and 
cross-check the headiJig Indicator. Advancll speed 
selectors to maximum Nr. Begin takeoff roll,ac- • 
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celerating to 35 - 40 knots lAS. Move the cyclIc 
stick aft, as necessary, while increasing collective 
pitch to obtain power for takeoff. As the helicopter 
leaves the ground, establish a 3 degree nose low 
pitch attitude, and'proceed as in a normal Instru­
ment takeoff. 

I CAUTION I 
The helicopter may have a tendency to leave 
the ground in a slightly nose-down attitude. 
Care should be exercised to avoid striking 
the nose wheel on the ground. 

INITRUMINT CLIMB. 

Cliinb under instrument conditions is similar to 
the climb technique and procedures outlined In sec­
tion II for normal conditions. Recommended climb 
speed is 70 - 80 knots lAS with maximum continous 
power, or military power, if required. Standard 
rate turns are recommended below approximately 
6000 feet MSL. At higher altitudes, half standard 
rate turns are recommended. Turn" should be 
lImited to a maximum bank angle of 30 deUReR. 
For short duration climbs during cruise, increase 
collective pitch to obtain desired climb rate while 
maintaining cruise airspeed. 

INITRUMINT CRUIII. 

Conduct instrument cruise flight as in normal flight 
procedures outlined in section II. Instrument cruise 
airspeed should be established in a speed range 
where vibrations are at a minimum. Refer to the 
Appendix, as necessary,to determine best cruise 
airspeeds. A minimum speed of approximately 70 
knots lAS should be observed to maintain normal 
flight characteristics associated with forward flight. 
Crusing flight turns should be limited to bank angle 
of 30 degrees. Standard rate turns are recommend­
ed below apprOximately 6000 feet MSL. At higher 
altitudes, half standard rate turns are recommend­
ed. 

RADIO AND NAVIGATION IQUIPMINT. 

Radio and navigation equipment is operated In the 
normal manner. 

I WARNING I 
Operate the gyro select switch during level 
flight only; switching gyros during a bank 

, could result in a severe roll. 

HOLDING. 

If delays are antiCipated, fuel may be conserved by 
reducing power, as desired, or by establishing 
maximum endurance cruise. 
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DISCINT. 

Normal enroute descents. or radar descents to 
traffic altitudes ,are made at cruise airspeeds. Ad­
just power, as required, to obtain the desired rate 
of descent. 

NOTE 
If an emergency or other occasion requires 
expeditious descent, the following procedure 
may be used: 

1. Reduce collective as much as poSSible, but not 
to exceed Nr limits, and lower the landing gear if 
desired. 

2. MaiQtaln cruise airspeed (if desired). Airspeed 
may be inCreased but not to exceed the maximum 
airspeed limitation in section V. 

3. Initiate recovery apprOXimately 500 feet above 
the assigned or desired aititude. 

INITRUMINT APPROACHES. 

Use standard instrument approach procedures. 
Utilizing cruise airspeeds throughout the approach 
will reduce the effects of wind. 

I WARNING I 
For single englne approach maintain 
cruise speed If possible. Do not let 
airspeed fall below 70 knots. Opera­
tion at lower speeds can result in loss 
of altitude at higher gross weights and 
MISSED APPROACHES may not be pos­
sible. 

NOTE 

Instrument approaches. with one engine 
Inoperative will normally be the same 
as a two engine approach except for a 
possible reduction In airspeed. With 
auxiliary servo off, use maximum of 
100 knots and 1/2 standard rate turns. 

VORl AD. IRang.Approach. 

Accomplish, these approaches in accordance wit/l figure 9·1. 

Raelar Approach. 

Accomplish a radar approach in accordance with 
figure 9-2. Single Ilnglne radar approach proce­
dures are Included In figure 9-2. This emergency 
approach should use a 5 mile final approach to 
landing. Maintain an airspeed of 70 knots lAS to 
ensure Single engine capabillty. 
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DESCENT CHECKLIST· COMPLETED 

OBTAIN CLEARANCE 
CRUISE AIRSPEED 

lOO-l03'15Nr 

~ 

NOTE 

THIS IS A TYPICAL DIAGRAM NOT MEANT 
TO S~OW INTENDED FLIGHT PATH, BUT 
DOES INDICATE A CHRONOLOGICAL 
ORDER FOR ITEMS TO BE PERFORMED. DESCEND TO 

PUBLISHED MINIMUM 
DESCENT AL TlTUDE 

~-INI""L APPROACH FIX 

NOTE TIME, 
DESCEND TO PUBLISHED PROCEDURE 
TURN ALTITUDE 

FINAL APPROACH FIX 

NOTE TIME 
MAIHT AIN PUBLISHED 
INBOUND COURSE 

BEFORE LANDING CHECKLIST. COMPLETED 
(BEFORE LANDING CHECKLIST SHOULD BE 
COMPLETED PRIOR TO FINAL APPROACH FIX) 

DESCEND TO PUBLISHED 
FINAL APPROACH FIX AL TITUDE 
MAINTAIN FINAL APPROACH 
COURSE 

PROCEDURE TURN 

Figure 9-1. Range, ADF, VOR Approach (Typical) (Normal and Single Engine) 
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MISSED APPROACH 
INCREASE POWER AS 
REQUIRED -CLIMB 
TO MISSED APPROACH 
ALTITUDE. 

TRAFFIC PATTERN 
(STRAIGHT-IN) 

OBTAIN APPROACH CLEARANCE 
DE~ENTCHIEC':L",~(:OMPLI'TE~ 

BEFORE LANDIHG CHECKLIST-COMPLETED 
(BEFORE LANDING CHECK SHO!!! D BE CoMP! FLED. 

PRIO~C;"L~T~~,~~,~~E~.I!:!)' 

FI~AL APPROACH 
DESCEND TO 
DECISION HEIGHT 

IF RUNWAY ENVIRONMENT 
NOT VISIBLE, EXECUTE 
MISSED APPROACH 

GLIDE PATH 
INTERCEPTION 

BEFORE UNDING CHECKLIST -COMPLETED 
LANDING CHECK SHOULD BE COMPLETED 
PRIOR TO INTERCEPTING GLIDE PATH 

TRAFFIC PATT'."_...l 
(RECTANGULAR) 

OBTAIN APPROACH CLEARANCE 
DESCE~T CHECKLlST"COMPLETED 
MAINTAIN HEADINGS AND AL TI· 
TUDE AS DIRECTED 

~OTE 

THIS IS A TYPICAL DIAGRAM, NOT MEANT 
TO SHOW INTENDED FLIGHT PATH, BUT 
DOES INDICATE A CHRONOLOGICAL ORDER 
FOR ITEMS TO BE PERFORMED 

Figure 9-2. Radar Approach (Typical) (Normal and Single Engine) 



I 

TACAN and ILl Approache •• 
(See figures 9-3 and 9-4. ) 

Mls.ed Approach Procedure. 

If a missed approach is necessary, increase power 
as required to obtain tbe desired rate Of climb 
while establishing des,lred airspeed. Continue climb 
to missed approach altitude as published or as in­
structed hy approach control and accomplish AFTER 
TAKEOFF check. 

ICE AND RAIN. 

I WARNING I 
To preclude the possibility of engine faU-· 
ure due to Ice Ingestion, tbe foreign ob­
ject deflector shield must be Installed 
prior to flight In known or forecast Icing 
conditions, or visible moisture at or 
below 5'C '(41 'F). Without tbe foreign 
object deflector installed, minimize flight 
In ICing conditions Inadvertently encountered. 

ICE. 

Encountering icing in flight may result In loss of 
forward visibility, serious loss of lift and loss of 
rotor effeciency. Ingested ice can cause engine 
damage. Asymmetrical shedding of ic.e from rotor 
blades can cause large amplitude vibrations. 

I WARNING I 
e Do not attempt flight in freezing rain. 

Flight in icing conditions exceeding 
trace icing is not recommended unless 
contrahesive polyethelene anti-icing 
tape is installed on the main rotor 
blades. Flight in known light icing 
conditions is permitted if the tape is 
installed. 

• Ice may form on rotor'system without 
other visible signs of Icing. 

I CAUTION I 
Minimize flight in icing conditions 
witbout anti-icing tape installed to 
avoid rotorblade damage. 

The greatest dangers caused by Ice accumulation are 
lowered rotor blade efficiency and loSS of engine 
power. Ice accumulation accelerates blade stall, 
reduces rate-of-cllmb capability, and increases 
power requirements, thus Increasing fuel consump­
tion and decreasing range and' endurance, and may 
impair control response .and reduce engine power by 
obstructing the engine air inlet area; Icing of the 
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engine Inlet area Is an ever present posslbUlty when 
operating In weather with temperatures near the 

. freezing point. Engine inlet icing Is more prevalent 
when ambient temperatures are below 10'C (50'F). 
The engine inlet anti-icing system should be opera­
ted continuously during all conditions when ice may 
be encountered. A loss of gas generator speed and 
a rise In power turbine inlet temperature Is Indica­
tive of engine ICing. Engine inlet Icing does not 
necessarUy occur witb blade iCing. 

Exterior Inspedlon. 

Check tbe lower section of the engine air inlet for 
evidence of ice. MOisture, collected on tbe pre­
vious flight, can accumUlate in tbe lower section 
and freeze. An attempted engine start could cause 
damage. If ice is suspected, check tbe engine to 
insure it is free to rotate. If the engine is not free 
to rotate, external heat must be applied to the 
forward engine section to permit thawing. Start tbe 
engine as sOaP as possible after thawing to remove 
all moisture before refreezing can recur. Check 
that tbe helicopter surfaces, controls, pitot tubes, 
static ports, ducts, blades, and oleo shock struts 
are free, from ice. 

I WARNING I 
Remove all ice accumulations prior to 
flight. Snow, frost or light ice (up to 
1/16") can be removed from the air­
craft and rotor blades by normal-=n-
up. A brush may be used as an alter­
nate method. Moderate and severe ice 
accumulations will be removed in accord­
ance witb appropriate maintenance tech­
nical data instructions. 

Rotor Engagement. 

I CAUTION I 
The helicopter may yaw on ice due to the 
lack of tail rotor control at low rpm when 
rotors are first engaged. Under these con­
ditions. the helicopter should be properly se­
cured or moved to a dry area. 

TaxIIng. 

When it is necessary to taxi on ice covered surfaces, 
use slow ground speeds so that cyclic stick displace­
ment may be used as the primary braking force. 

Takeoff. 

The pilot must ascertain that the helicopter wheels 
are not frozen to tbe surface. A slight yawing 
motion, induced by light tall rotor pedal motion, 
should break the wheels free when they are frozen 
to tbe surface. Takeoffs into fog or low clouds, 
when tbe temperature is at or near freezing, could 
result in engine inlet icing. Rate of climb speeds 
should be higher than normal under such conditions. 
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MISSED APPROACH 

INCREASE POWER AS 
NECESSARY-CLIMB 
TO MISSED APPROACH 
ALTITUDE. 

-

OBTAIN APPROACH CLEARANCE ~ 
CRUISE AIRSPEED 
100.103% N, r INITIAL APPROACH FIX 

ARC APPROACH 
DESCENT CHECKLIST· COMPLETED 

MAINTAIN PUBLISHED 
COURSES & MINIMUM ALTITUDES 

FOR DISTANCES OUT W 
DESCEND TO MINIMUM 
DESCENT AL TITUDE 

IF THE RUNWAY· 
ENVIRONMENT IS 
NOT IN SIGHT AT 
APPROACH MINIMUM 
EXECUTE MISSED 
APPROACH 

FINAL APPROACH FIX 

CROSS AT PUBLISHED 
MINIMUM AL TITUDES 

BEFORE UNDING CHECKLIST - COMPLETED 

NOTE 

CHECK FOR POSSIBILITY OF 
FALSE LOCK-ONS OF 40° OR 
MULTIPLES OF 40°. VERIFY 
BEARING INFORMATION BY 
CROSS·CHECKING WITH OTHER 
NAVIGATION AIDS OR GROUND 
RADAR. 

NOTE 

IMITIAL APPROACH FIX 
STRAIGHT-IN 
DESCENT CHECKLIST 
COMPLETED 

THIS IS A TYPICAL DIAGRAM, NOT MEANT TO SHOW 
INTENDED FLIGHT PATH, BUT DOES INDICATE A 
CHRONOLOGICAL ORDER FOR ITEMS TO BE 
PERFORMED. 

Figure 9-3. Tacan Approach (Typical) (Normal and Single Engine) 
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MISSED APPROACH 

INCREASE POWER AS 
NECESSARY CLIMB TO MISSED 
APPROACH AL TlTUDE 

OBTAIN APPROACH ClEARANCE 
CRUISE AIRSPEED 
100-103" Nr 

DESCENT CHECKLIST· COMPLETED 

MIDDLE MARKER 
1",,1 

OUTER MARKER 
1"'1 

IF THE RUNWAY 
ENVIRONMENT IS NOT IN SIGHT 
EXECUTE MISSED APPROACH 

INITIAL APPROACH FIX 

OUTER MARKER OUTBOUND 
NOTE TIME, INITIATE PROCEDURE TURN 
DESCEND TO PUBLISHED PROCEDURE 
TURN ALTITUDE 

DESCENT CHECKLIST· COMPLETED 

BEFORE LANDING CHECKLIST· COMPLETED 

DESCEND TO 
PUBLISHED MINIMUM 
ALTITUDE FOR GLIDE 
SLOPE INTERCEPTION 
MAINTAIN FINAL APPROACH 
LOCALIZER COURSE 

FINAL APPROACH FIX 

GLIDE SLOPE INTERCEPT 
(NORMALLY AT OUTER MARKER) 

START RATE DESCENT 

NOTE 

PROCEDURE 
TURN 

• THIS IS A TYPICAL DIAGRAM, NOT MEANT TO SHOW 
INTENDED FLIGHT PATH, BUT DOES INDICATE A 
CHRONOLOGICAL ORDER FOR ITEMS TO BE PERFORMED 

Figure 9-4. ILS Approach (Typical) (Normal and Single Engine) 
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DURING 'LlGHT. 

During Icing conditions, the main rotor assembly and 
rotor blades will collect Ice. After a sufficient 
atpount has collected, vibration may be noted In the 
controls and the airframe. Occasional rotor vibra­
tion may be experienced due to shedding of Ice that 
has accumulated on the blades. Shedding may be 
detected In cruise by light rotor vibrations accom­
panied by a decrease In torque and an Increase In 
airspeed. Engine Inlet ICing may also be encounter­
ed, but not necessarily concurrent with rotor blade 
Icing. When Icing Is present during low altitude 
flights or approach, additional power will be neces­
sarY",to maintain safe flight. Also, do not lower the 
landing gear Ilntil In the landing pattern to avoid ex­
cessive Ice accumulation on the landing gear and ex­
posed compol1ents. Use the heater, as required. 

I WARNING I 
When engine Inlet Icing Is detected, change 
altitude Immediately to leave the Icing layer. 
Reduce power as necessary to maintain nor­
mal power turbine Inlet temperatures. 

LANDING. 

Accomplis\! a normal landing, but If Icing Is present, 
Increased power may be necessary to Insure a safe 
landing. If power requirements become critical, 
and terrain permits, a running landing should be 
accomplished. When shutting down the rotors on 
Ic.e, extreme caution should be used when applying 
the rotor brake to preclude Inducing a yaw. If pos­
Sible, select a dry area to shut down. If not pos­
Sible, have t,he nose wheel secured and apply only 
small amounts of rotor brake until the rotor Is 
stopped. 

RAIN. 

Heavy water Ingestion Into the engines will cause 
the steady-state fuel requirements to Increase 
appreciably. Gas generator speed will decrease, 
accompanied by a reduction in power output, when 
abnormally heavy waten ingestion causes the engine 
steady-state fuel requirements to exceed the fuel 
controls ability to maintain gas generator speed. 
Gas generator speed mayor may not stabilize at 
some lower level, depending upon the amount of 
watel\ being ingested. The emergency fuel control 
lever can be used to stabilize gas generator speed 
and restore power within the limits of the maximum 
fuel flow of the fuel control. 

NOTE 

Rain on the windshield will reduce visibility 
whether the windshield wipers are operating 
or not. 
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TURBULENCE AND THUNDERSTORMS. 

The helicopter handles very well In light to moderate 
turbulence. As turbulence levels increase, cruise 
airspeeds should be reduced for comfort, ease of 
control, and reduced blade stall effects. If thunder­
storms or turbulence cannot be avoided, the follow­
Ing procedures should be followed: 

1. BAR ALT - OFF. 

2. Attltuds: The key to proper flight technique 
through turbulence Is attitude. Both pitch and bank 
should be controlled by reference to the attitude In­
dicator (ADI). Do not change trim after the proper 
attitude has been established. Extreme gusts will 
cause large attltuds changes. Use smooth and moder­
ate cyclic Inputs to re-establish the desired attitude. 
To avoid overstressing the helicopter, do not make 
large or abrupt attitude changes. 

3. Airspeed: Adjust power to establish a speed of 
approximately 80 KIAS. Trim the helicopter for 
level flight at this s peed and apply enough friction to 
hold collective In place. Severe turbulence will 
cause large and rapid variations In Indicated airspeed. 
Do not chase the airspeed. 

4. Altitude: Severe vertical gusts may cause ap­
preciable altitude deviations. Allow altitude to vary. 
Sacrifice altitude to maintain the desired attitude. 
Do not chase the altimeter. 

I CAUTION I 
Flights through thunderstorms or other areas 
of extreme turbulence must be avoided when­
ever possible. Maximum use of weather 
forecast faCilities, and air or ground radar, 
to aid in avoiding thunderstorms and turbu­
lence are essential. If a storm cannot be 
avoided, and a landing Is practical, land and 
wait for the storm to pass. 

NOTE 

The AFCS barometric altitude channel should 
be disengaged to prevent possible damage to 
the barol1letrlc altitude controller, If strong 
updrafts or downdrafts cause the helicopter 
to be dis placed more than 200 feet from the 
engaged altitude. 

NOTE 

When lightning is encountered at night, the I 
dome light, spotlight, and Instrumentllghts 
should be turned to full Intensity to preclude 
temporary blindness. 



LIGHTNING STRIKIS. 

Although the possibility of a lightning strike Is re­
mote, with increasing use of all-weather capabilities 
the helicopter could inadvertently be exposed to 
lightning damage. Therefore, static tests were con-

~ 
ducted to determine lightning strike effects on rotors. 
Simulated llghtniug tests indicated that lightning 
strikes may damage helicoptsr rotors. The degree 
of damage will depend on the magnitude of the charge 
and the point of contact. Catastrophic structural 
failure Is not anticipated. However, damage to hub 
bearings, blade pockets, and blade tips was demon­
strated. Also adhesive bond separations occurred 
between the blade s par and pockets and between the 
spar and leading edge abrasion strip. Some blade 
pockets deformed to the extent that partial or com­
plete separation of the damaged sections could be ex­
pected. Such damage can aerodynamlcall y produce 
severe structural vibration and serious control 
problems which, if prolonged, could endanger the 
helicopter and crew. If lightning damage occurs, as 
Indicated by control problems or vibration changes, 
especially abnormal noise, the pilot's assessment of 
the extent of damage, the mission requirements, and 
the demands of the current flight situation will de­
termine the required action. 

I WARNING I 
AVOid flight in or near thunderstorms es­
pecially in areas of observed or antlclpatsd 
llghtniug discharge. 

NOTE 

Abnormal operating noises almost always ac­
company rotor damage, but loudness or pitch 
Is not valid Indication of damage sustained. 

1. If a lightning strike occurs but there are no in­
dications of damage to the helicopter, the following 
precautions are recommended to minimize risk: 

a. Reduce airs peed as much as practical to 
maintain safe flight but keep power on and maintain 
normal Nr. 

b. Proceed to the nearest snitable landing sits 
and dsscend with partial \l9W9r, avoiding abrupt con-
trol inputs. .. 

c. Do not autorotate but accomplish precaution­
~ ary landing, shutdown, and visually inspect rotors 
, for damage before proceeding. 

d. Record suspected lightning strike in mainte­
nance forms. 

2. If minor lightning damage Is sus pected but 
vibration Indication Is slight and no control problems 
appear, flight may be continued to a suitable landing 
sits, but avoid unnecessary delay in landing to assess 
damage. 
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3. If lightning damage Is moderately serious, an 
immediats emergency landing Is recommended. 

4 .. In the event severe lightning damage makes the 
helicopter difficult or Impossible to control, make an 
emergency landing or bailout. 

NIGHT FLYING. 

Night flying does not present any additional instru­
ment flight problems, but does add the physical 
problems of Illuminstion of cockpit instruments and 
interior and exterior reflections. Exterior lights 
may reflect on surrounding clouds to hamper night 
adaptation and make Instrument reading difficult. 

WARNING I 
The forward rotating anti-collision light may 
be turned off when flight conditions cause the 
pilot to experience spatial disorientation as a 
result of the reflections of the rotating light 
against the clouds, dust, water spray, etc. 

TAKEO .. 'ROCEDURI. 

There Is baSically little difference in the techuique 
used on night take-offs from that used In day opera­
tions. Care should be exercised to make a clean 
decisive break from the ground to a safe hovering 
altitude. The landing lights should be used to il­
luminate the ground. The effectiveness of the land­
ing light Improves as the helicopter is brought to a 
hover. The use of search or flood Is discre-
tionary with the pilot as he can conditions. 
The landing light should be 
use in 

LANDING 'ROCIDURI. 

In poorly lighted or unlighted areas, the searchlight 
can be used to clear the landing area prior tolanding. 
Use care to correct for sids drift before contacting 
the ground. 

I WARNING I 
Rotation of the searchlight while the helicop­
ter is in a hover, ll!ay cause the pilot to be­
Come spatially dlsorientatsd, because the 
light does not rotats in a level plane. 

9-9 
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WARNING I 
Night approaches Into unlighted areas 
over smooth, featureless terrain such 
as water, snow, dry lake beds and salt ' 
flats can result in complete loss of depth 
perception and inadvertent ground con­
tact. 

COLD WEATHER PROCEDURES. 

The .iiajor problell)s In cold weather operations are 
the preparation for flight, restricted visibility from 
blowing snow, and tbe adverse effects on helicopter 
materials. MOist\lre, usually from conderultation or 
melted ice, may lreeze In critical areas. Tire, 
landing gear strut, fire extlngutsher bottle, ,and ac­
cumulator air pressures w!ll decrease as the tem­
peratures decrease. Extreme diligence on the P\lrt 
of both ground and flight crews is required to insure 
successful cold weather operation. Icing conditions 
are not considered in this discussion, as they are 
covered under ICE AND RAIN, in this, section. 
The problems ,encountered when operating from snow 
covered surfaces are compounded when operating from 
other than an operational air base. The restricted visibility 
caused by blowing snow can be partially overcome by 
ut!l!zlng smoke grenades or some other Object dis­
t�nguishable In color (such as pine boughs, painted 
jerry can, or emergency kit), placed,ln the landing 
area for reference. The smoke grenade will reveal 
the wind direction and allow an estimate of its speed. 
The danger of breaking through snow crust is mini­
mized by maintaining maximum rpm when resting 
on an unknown snow surface; Pilots should be aware 
that tbe horizon may be lost when flying over large 
unbroken expanses of snow. If such a situation ex­
ists, the helicopter should be flown entirely by In­
strumentsat a safe Instrument altitude. Colored 
glasses should be worn in snow areas to prevent 
snow blindness. 

I WARNING I 
Static electricity generated by the helicopter 
should be dissipated before attempting a sling 
:'1' hoist pickup, particularly In colder dry 
climatic conditions when, static electriCity 
buildups ,are large. To disSipate this static 
charge, allow the sling or hoist to touch the 
ground, or use a conductor to ,make contact 
between the helicopter and the, ground. 
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Hoist and sUng operations are possible under 
loose or powdery snow conditions, provided 
normal precautions for maintaining ground 
references under low visibility are followed. 

NOTE 

Human efficiency is reduced sharply as tem­
perature dropa below -lS'C (O':Fj. In arctic 
and sub-arctic operations, rotor wash is 
known to have a super-cooling effect which 
may reduce the efficiency of exposed person­
nel as much as may be expected by a U·C 
(20'F) drop In temperature. Consequently, 
the time that survivors and! or ground per­
sonnel are exposed to rotor wash should be 
held to a minimum. 

'RI'ARATION .OR 'LlGHT. 

In addition to accomplishing a normal exterior in­
spection, the rotor head, main rotor blades, tall 
rotor, and flight controls should be thoroughly in­
spected and be free of all Ice and, snow. Failure to 
remove snow and Ice accumulations while on the 
ground can result in serious aerodynamic and 
structural effects when flight is attempted. It Is 
recommen</ed that ice chocks be used on the landing 
gear wheels due to the minimum tractionefforded on 
snow and Ice surfaces. Check that fuel tank vents, 
static ports, and pitot tubes are free of snow and 
ice; that landing gear struts, tires and hydraulic 
accumulators ar\! properly inflated; and that a warm 
well-charged bI1.ttery ,has been installed. Manually 
cheCk compressor rotprs fOr f!,eedom of rotation. 
If ice or snow Is fbUnd; the engine should be thawed 
out wltbhoCai'r prior 'to attempting to start. 

I "CAUtl,>N I 
If the ambient temperature is below _29°C 
(-20'F), 'do not',rotate the totor head by 
hand, as damage to the main transmission 
may result. 

I CAUTION I 
Do not attempt to Chip or scrape snow and 
ice from any surfaces or controls. Portable 
ground heaters or de-icing fluid may be used 
to remove any accumulation that cannot be 
swept,off. 



STARTING APU INGINI. 

When operating at extreme low temperatures, it will 
be necessary to have the dual APU accumulators in­
stalled to fac!l!tate APU turbine engine starts. The 
amount of pressure required for a start increases 
as the temperature decreases. At -540 C (_650 F) a 
pressure of approximately. 4000 psi is required to 
start the turbine engine. 

WARM-UP AND GROUND TUTS. 

Immediately after APU start, turn on the cabin 
heater, engine inlet anti-icing, pitot heat, and 
windshield anti-ice systems. Check the trans­
mission oil pressure and temperature. The flight 
controls will be checked prior to rotor engagement. 
During cold weather conditions, condensed moisture 
which accumUlates in the primary servos may 
freeze, resulting in a flight control restriction and/ 
or servo hardover. If a frozen control condition 
is suspected, operation will be terminated and dis­
crepancy annotated in the AFTO Form 7S1 for main­
tenance inspection/action. 

I WARNING I 
Aircraft damage and personnel injury can 
result if rotor is engaged with a flight con­
trol restriction or servo hardover condition. 

I CAUTION I 
Allow a longer warm-up period during cold 
weather due to the time required to bring 
engine and transmission oil temperatures 
up to desired operating range. Operate the 
APU until the main transmission oil tem­
perature gage indicates -15°C (+5°F) be­
fore rotor engagement is accomplished. As 
an example, at a transmission temperature 
of _37°C (_35°F), an APU run of approxi­
mately 4 minutes is required. At extremely 
low temperatures, heating by Circulating oil 
with the APU may not be adequate. In tbis 
case, apply external heat as directed under 
Engine start and Rotor Engagement Proce­
dures with APU Inoperative (Below -6.7°C 
(20°F» in this section. In the event of a 
rotor brake failure, do not start engines 
until this warm-up period is completed to 
prevent damage to the main transmission. 

I CAUTION I 
When starting the APU with ambient temper­
atures below _29°C (_20°F), the APU should 
be shut down if the clutch hange up more 
than 6 seconds and if the total starting time 
is more than IS seconds. Refer to BEFORE 
STARTING ENGINES in section II. 

T .0. lH-3(C)!il-r 

INGINI STARTING. 

At extremely low temperatures, It is possible that 
the the engine oil pressure will go to a maximum 
value or actually peg-out on the gage during an 
engine start. If oil pressure does not return to 
within operating limits within 30 seconds after 
reacbing ground idie, shut down the engines and in­
vestigate. Insure that ground heater ducts have been 
removed; then accomplish normal engine start as 
outlined in section II. If there is no indication of 
oil pressure after 30 seconds of engine operation at 
ground idle, or if oil pressul'e drops to zero after 
a few minutes of ground operation, stop engines 
and investigate. 
Engine Start and Rotor Engagement Procedure 
With APU Inoperative (Below _6.7°C (20°.). 

When the ambient temperature is -6.7 °C (20°F) or 
less, and the APU is inoperative, proceed as fol­
lows: 

1. Install a heavy canvas cloth or equivalent·over 
the main transmission area to form a heat barrier 
(optional). 

2. Lower the right and left transmission service 
platforms, keeping all other service platforms and 
access panels closed. 

3. Utilizing two HI 400,000 BTU heaters (or equiv­
alent) with 12 inch ducts, direct one heater outiet to 
each side of the lower center portion of the main 
transmission housing until the main transmission oil 
temperature indicates -6. 7°C (20°F), or warmer, 
and heat has been applied for the following listed 
time periods. 

Ambient temperature 

_37° C (-35 ° F) or warmer 
_43°C (_45°F) 
-4SoC (_55°F) 
_54°C (_65°F) 

NOTE 

Time duration 

5 min 
10 min 
15 min 
20 min 

These times are based on heater duct outlet 
temperatures of 93 ± 14°C (200 ± 25°F). If 
outlet temperature is different than tbis, or 
if only one heater is available, additional 
heating may be required. 

4. After the above preheat is accomplished, start 
either engine with rotor brake off. (Refer to Engine 
Start and Rotor Engagement With APU Inoperative in 
section VII.) When oil pressure stabilizes and the 
transmission oil temperature gage maintains an in­
dication of -6. 7°C (20'F) or warmer, rotor speed 
may be slowly increased to 100% Nr •. 

TAXIING INSTRUCTIONS. 

The helicopter oan betaxled iii softsn()w"·I'llh~,.(F 
deeper the snow, the more difficult taxiing and 
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steering may become, and Increased collective 
pitch may be necessary. Helicopters should not be 
taxied on a snow-covered surface that Is suspected 
or known to contain hidden obstructions or hazards. 
Normally, the rotor wash at taxiing power will 
create a re.strlctlon to visibility from blowing snow. 
If this should occur, taxi the helicopter at a low 
pitch and higher -ground speed, if possible, to get 
shead of the blOwing snow, or have the helicopter 
towed to a take-off position. Ground handling 
characteristics of the helicopter on loose or packed 
snow at temperatnres below _laoC (OOF) are good, 
and wheel braking action is fair to good. However, 
as temperatnres rise toward freeZing, snow-covered 
surfaces become more slippery and Increased cau­
tion must be exercised. 

TAKEOFF. 

Select an area devoid of loose or powdery snow to 
minimize the restriction to visibility from blOwing 
snow, and ascertain that the wheels are not frozen 
to the snow or Ice. 

DURING .LIGHT • 

During flight, use the cabin heater, engine Inlet 
anti-icing, and windshield anti-ice protective sys­
tems, as required. After take-off from water, wet 
snow, or slush covered field, operate the landing 
gear througli several complete cycles to preclude 
their freezing In the retracted position. Slower 
op~ratlon of the landing gear can be expected in 
cold weather due to stiffening of all lubricants. 

I WARNING I 
In the event inadvertent icing Is encountered 
without a foreign object deflector installed, 
a change of altitude should be made to avoid 
icing condltlons. Without a deflector, the 
accumulated ice forward of the engine can be 
dislodged and Ingested causing a single or 
dual engine failure. The Ice particles can 
cause sufficient amount of damage to the en­
gines that a restart would be impoSSible. 

DISCINT. 
Accomplish normal descent as outlined in section 
n. 
LANDINO. 
If possible , select an area clear of loose or powdery 
snow so that vlslbUity wUl not be restricted by blow­
Ing snow. Loose powdery snow and crusts (surface 
and hidden) should be antiCipated on all landings on 
snow. Snow depth Is les,s In plear areas where there 
Is llttle or no drift effect. The snow coverage In 
clear areas normally form.s gentle sweils simUar to 
the swells present In a large body of water. The 
crest 9f these swells are usually crust,d and lire 
suitable for land!nge. Generally, the heaviest crust 
wUlbe present on the up wind Side of the crest. 
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Deep snow Is prevalent In valleys and to the lee (due 
to the prevailing winds) of wooded areas and ridges. 
These are suitable for landings. The best proce­
dures to minimize blowing snow is a running landing. 
If terrain does not permit a running landing, an 
approach to a touchdown should be made. Limited 
visibility will result If hovering is attempted before 
touchdown. If pOSSible, landings should always be 
made where visual ground reference can be main­
tained. After contacting the surface, ffialntaln max­
imum rpm, while slowly reducing collective pitch 
to a minimum until the wheels come to rest on a 
level plane or the bottom of the fuselage comes to 
rest on the surface. This will prevent any serious 
consequences if one wheel should hang up or break 
through a crust of snow (in which case another land­
Ing site will have to be selected). PrOViding there 
are no obstructions, the tail rotor will be clear 
when the fuselage rests on a surface or a nose low 
attitnde is maintained. Except in an emergency, 
never reduce rpm until !tis positively determined 
that the helicopter will not settle. Competent per­
sonnel should phySically check the snow depth and 
hardness and, if pOSSible, evaluate the surface be­
fore reducing rpm. Make smooth power changes 
when the fuselage is resting on the surface. 

I WARNING I 
Main rotor and tall rotor blade ground clear­
ances are reduced with the helicopter resting 
on the fuselage. Therefore, personnel enter­
Ing or leaving the helicopter should exercise 
extreme caution to preclude being struck by 
the blades. 

f CAUTION I 
If the smoke grenade, or any other object 
that may be used as a reference should be­
come completely obscured during the ap­
proach and/or landing, accomplish a go­
around. 

STOPPING OF INGINIS. 

Make a normal engine shutdown as outlined In section 
n. As soon as the helicopter Is parked, ' check the 
wheels and, release the brakes. l! pa,cl'klng,brakes 
are left on In sluSh andsnowl' the,brakesmay,_freeze. 
At extreme low temperatnres, the ,CQll$ctive'.<pltch 
lever friction lock should be left In the OFF poBi- ~ 
tion during shutdown. After sh'!tdown, when the , 
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helicopter becomes cold soaked, the friction lock 
nut will contract on the collective pitch lever caus­
ing it to bind if left in the ON position. If the 
friction lock was left ON during extreme low temp­
eratures, the pilot's compartment will have to be 
heated sufficiently to allow the friction lock nut to 
expand and again be moveable. 

BEFORE LlAVING THE HILICOPTIR. 

When possible, leave helicopter parked with full 
fuel tanks. Every effort should be made during 
servicing to prevent moisture from entering the 

T.O. IH-3(C)E-l 

fuel system. Condensation should be drained from 
the fuel and oil sumps and drains, and all ice re­
moved from vents, drains, and breathers. Close 
the door, hatch, and maintenance platform. Clean 
landing gear oleo struts of dirt, snow, and ice, 
with a clean cloth soaked In hydraulic fluid. Check 
that protective covers have been Installed. (En­
gine exhaust and air-Inlet protective covers should 
not be Installed until after engine cools down). 



HOT WEATHER PROCEDURES. 

Hot weather operation, as distinguished from desert 
operation, generally means operation in a hot and 
humid atmosphere. High humidity usually results in 
the cond,msation of moisture throughout the helicop­
ter, which causes malfunctioning of electrical equip­
ment, fogging of instruments, rusting of steel parts, 
and the growth of fungi in vital areas of the helicop­
ter. Further results may be the pollution of lubri­
cants and fluids and deterioration of nonmetallic ma­
terials. Normal procedures, outlined in section II 
will be fOllowed for all phases of operation with en:­
phasis placed on the data contained herein. More 
power will be required to hover during hot weather 
than on a standard day. Hovering ceilings will be 
lower for the same gross weight and power settings 
on a hot day. The flight should be thoroughly planned 
to compensate for existing conditions by using the 
charts in the Appendixes. Check for the pres­
ence of corrosion or fungus at joints, hinge 
points, and simllar locations. Any fungus or corro­
sion found must be removed. If instrnments, equip­
ment, and controls are moisture coated, wipe them 
dry with a clean, soft cloth. 

As fuel density decreases with a rise in 
ambient temperature, total useable fuel 
quantities will be reduced, thus resulting in 
a decrease in normal operating range., 

IEFORI LEAVING THI HELICqPTIR. 

When the helicopter is parked, doors, Windows, 
and ramp should be left open if weather permits. 
The pilot's window should remain closed to prevent 
unexpected rain showers from pooling water on the 
AFCS channel mOnitor panel which could possibly 
create short circuits in the AFCS. The copilot's 
window should remain closed to protect the HF radio 
from rain. 

DESERT PROCEDURES. 

Desert operation generally means operation in a very 
hot, dry, dusty, often-windy atmosphere. Under 
such conditions, sand and dust will often be found in 
vital areas of the helicopter. Severe damage to the 
affected parts may be caused by sand and dust. The 
helicopter should be towed into takeoff poSition, 
which if at all possible, should be on a hard clear 
surface, free from sand and dust. 

PREPARATlON.OR 'LIGHT. 

Plan the flight thoroughly to compensate for existing 
conditions by using the charts in the Appendix. 
Check for the presence of sand and dnst in control 
hinges and actuating linkages, and inspect the tires 
for proper inflation. High temperatures may cause 
over inflation. The oleo struts should be checked 
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for sand and dust, especially in the area next.to the 
cyclinder seal, and any accumulation removed 
with a clean dry cloth. Inspectfor, and have re­
moved any sand or dust depOSits on instrument 
panel and switches, and on and around flight and 
engine controls. 

ENGINE STARTING, WARM·UP, AND GROUND, 
TESTS. 

If pOSSible, engine starting and ground operation 
should be accomplished from a hard clean surface. 
Accomplish the normal engine start, warm-up, 
and ground tests as outlined in section II, but limit 
ground operation to a minimum as the down-wash 
from the main rotor may stir up clouds of sand. 
Every effort should be made to minimize the sand 
from being blown up around the main rotor and en­
gines. 

TAXIING INSTRUCTIONS. 

When it is absolutely necessary to taxi in saod 
and dnst, get the helicopter airborne as quickly as 
possible in order to minimize sand and dnst intake 
by the engines. 

TAKEOFf. 

Execute normal takeoff and climb as outlined, in 
section n. If the rotor should stir up sand and dnst, 
takeoff, but do not hover, and climb ciut as rapidly 
as possible. 

DURING FLIGHT AND DOCINT. 

Avoid flying throngh sand or dnst storms, when 
possible. Excessive dnst and grit in the air will 
cause considerable damage to internal engine parts. 

LANDING. 

The best procednres to minimize blowing sand and 
dnst is a running landing. If the terrain does riot' 
permit running landing, an approach to touchdown 
should be made. 

If operation in saod cannot be avoided, land­
ings should be made using an approach angle 
that Is greater than the angle used for nor· 
mal approaches. The approach angle should 
be compatible with available power. Touch­
down roll should be kept to a minimum to 
preclnde the possibility of overloading the 
landing gear. Maximum performance take­
offs should be used. All doors and windows 
should be kept closed during landings and 
takeoffs to help prevent sand from entering 
the cockpit and cargo area, These pro­
cedures will lessen sand clouds and Insure 
greater visibility, Hovering and prolonged 
operation In sand Is not recommended be· 
cause unpredictable foreign object daml!ge 
can result. .. 
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STOPPING ENGINES. 

The engine .should be shut down as soon as practical, 
after landtng, to minimize the ingestion of sand and 
dust. 
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BI'ORI LEAVING HELICOPTER. 

Accomplish the normal procedures as outlined in 
section II. Install all protective c.overs and shields 
and leave windows and doors open to ventilate the 
helicopter, except when sand and dust are blOwing. 
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