' SECTION IX
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ALL WEATHER OPERATION -

~This section provides informadtion relative to operation under con;_lttldhs 'qf instru- -
ment flight and approach ineluding snow, . ice, rain, turbulent:air,. extreme heat or .-

~in.

cold, desert operations, a.nd whatever adverse condition the helicupter may: operate '

TABLE OF CONTENTS

Patge

INTRODUCTION....0cunpeerunirurainnaesy Bl

INSTRUMENT FLIGHT PROCEDU'RES svees. Bl

ICE AND RAIN ... \vvvvenvnnrroninnrsennes B3,

TURBULENCE AND THUNDERSTORMS.. e j g-7:

NIGHTFLYmG ...0..........0!l.ll‘.ll.l 9-7

INTRODUCTION,

This section contains only those procedures that dif-

_ fer from or are in addition to the normal operating +

procedures outlined in Section I, except where repe-

titlon is necessary for emphalis, clarity, or contlnu-_

ity of thought
INSTRUMENT FLIGHT PROCEDU'RES
w

Flight in this helicopter during instrument condltlons
is possible and is comparable to fixed wing instru~
ment flight, The ASE provides stable flight charac-
teristics. which are desirable for instrument flight,
An instrument qualified helicopter pilot can safely
perform instrument flight and approaches.
. CAl N
To preclude the posaibillty Of ice ingest:lon
failure, the helicopter will riot e flown In
known icing conditions or.in’ ylgibh molgture
when temperatures are at or below §°C, -

PREPARATION FOR INSTRUMENT FLIGHT

Complete the normal inspection out'l.lned in Section'
11 of this manual, Particular attention should be -

civen to antl-lcing system, pitot heat, wlpﬂshield
wipers, lighting, instrument systems, snd naviga- A

trunal aids for proper operation,

_dicated-on b

COLD WEATHER PROCEDURES .- - e 92T

HOT WEATHER PROCEDURES ++vnvo ... L 9510%

DESERT PROCEDURES RTOSPTRR -2 [

SALT WATER OPERATION .............,. 8-l .
In cold weather make sure all 1nstruments S
havé Warmed up suificiently to insur'e nornial -

‘gperation. . iCheéck for sluggish instruments:
during taxilng.

INSTRUMENT TAKEOFF. e

If visibility will alluw a normal hover, ithe sm‘m
checks of flight controls, engines, and ASE. ahoul

" be accomplishad. Wher a normal liover 18 Bl pu ,qi

ble, the helicopter may be flown and into a normal
climb without any outside reference, :In‘thie cage of
full instrument takeoif (when outgide visual refor-
ence cannot -be:maintained at.hoyer: pltitudes) the -
doppler ‘indicator must,be ugedifor :Blability, of verti-
cal:position. - Thg;aollmtive,ﬁqboulﬁ b@;nc;;easecl o
steadily as the helieopter.laaves . tm«gxound The
engine fuel control will maintain Ny at. approximately
100% as collective pitch isringreased. A level atiitude
must be ma.'lnta.ined with reference toihe attitude in-
dicator," _Aﬁ"_ i anin eigen thibugh 15 Teet as in-
b $ad#) A1 m¥ter; thé‘nose should be
lowered*tdiai’t & de-approximately 5 degrees nose-
MR t‘he‘kitill‘ective should. then he
incre aa#bd‘tﬂ"ﬁf’ﬁg ohlimate torque value of 80 per-
gieitedito an attitude approximately

cent
.10 d%‘hﬁ [BWhL - Umtil ‘4 normal:climb airspeed
_of 10

" by & combinitfn of dttitude and power.
.dications are usually unreliable at speeds below G0

AEateal e, elimbout ghould be maintained
Airs*poed in-
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knots, and reliance on indications below 80 knots may
resull in premature leveloff airspeeds.

INSTRUMENT CLIMB,

Climb under instrument conditions is similar to the
climb technique and procedure prescribed for normal
climb. An airspeed of T0 knots results in best climb
performance at all weights and altitudes, ASE will
maintain the heading and attitude established by the
pilot. - Climbing turns-ahould be limited to & maxi-
mum bank of 30 degrees.

INSTRUMENT CRUISING FLIGHT.

After leveling off and stabilizing airspeed and power,
engage the BAR ALT channel of the ASE, Under
smooth zir conditions collective friction is not nec-
essary, If operating in light turbulence with the BAR
ALT channel of the ASE engaged, a slight amount of
collective friction 18 required to reduce random
movement of the collective caused by the turbulence,

Speed Rage

Performance data must be checked prior to flight

for accurate airspeed limitations based on proposed
crylsing altitudes at various temperatures and gross
welghts, It is considered acceptable to reduce the
maximum airspeed by 8 knots for each thousand feet

of altitude, Airspeed limitations at altitnde must be

.considered when accepting changes in oruising alﬂ-
tudes on instrument ﬂ.tght plans,

Level Turns,

Level turns during low-level instrument flying ahould
normally be made by overcoming the stick trim pres-
sure for the following reasons:

1. The pitch attitude, as referenced by a fixed
fore-and-aft cyclic position, -wll.l he re‘tn.tnod.

2. Level roll a.ttltude will be prelerved in the
trimmed posit:lon of the cyclic. o

3. An excessive rate-ot-roll is retardod.
4, A quick recovery is provlded.

Attitude Changes.

Attitude changes during the low-IGVel nl@t m.'lulon
should be made with the beeper trim., Changes in -
airspeed are comparatively more permanent than
changes in banks for turns, Therefore wercomlhc
trim pressure is not recommended,

NOTE

‘In changes in either bank or pitch during the
night instrument mission, the use of the trim

-release button should be avoided. H a pllot
1s distracted while the bution is depressed,
inadvertent and undesired cyclic. movements
may take place, resulting in changes in heli-
copter attitude, These changes may go unde-~
tected beyond a reascnable time if the pilot's
attention is turned outside of the cockpit,
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Barometric Altitude Control.

After leveling off and stabiliring airspeed and power,
the BAR ALT channel may be engaged. Under
smooth air conditions collective friction is not neces-
sary. If operating in turbulence with the BAR ALT
channel engaged, a slight amount of collective fric-
tion is required to reduce random movement of the
colloctlve caused by the turbulence,

msmmﬁf FLIGHT WITH ASE INOPERATIVE,

Should the ASE malfunction during instrument flight,
* the pilot must decide whether the degree of fallure

necessitates complete disengngement or whether
partial disengagement of the ASE makes it desirable
to continue using ASE with the pilot flying the failed
channel Instrument flight ak reduced airspeed (60
to 80 knots) and mildly banked turns (10 to 15 de-
grees) can be accomplished without ASE by good
technique, If the ASE complstely falls, the flight
should be terminated as soon as practical

Holding,

A maximum endurance airspeed of apprmimatelj

70 knots can be easily maintained during normal

- holding and presents ng fuel problem, However, a
" navigational problem will be present while attempt-

ing to maintain a pattern in Mgh winds, Drift
correction angles of 3& degrees are common to the
helicopter.

-Descent. '

Normal descents are made by reducing power untll -

the desired rate-of-desgent is.accomplished. En~

route descenta are normally made at crulsing air-
speed, Emergency or maximum rate-of-descent

can be made hy enterh:z autorotation and maintaining

70 knots IAS,

;

. RSTRUMENT Arpnggcrig.

Instrument upproachel are permrmed uging standard

ingtrument approach procedures prescribed for

~ fixed-wing alrcraft, By utilizing cruising speed

during the entire approach, the pilot can reduce the
effect of wind on the cdurse and groundspeed of the
helicopter and ba able to fly a more precise ap~
proach.

Radio Range Approach,

. During the final approach it is important that the

ajrspeed be held constarit to control drift and ground-



gpeed. Small changes in heading may be made by
rotating the YAW TRIM knob af the ASE.

Radar Approaches.

A "short" pattern with a crosswind altitude of about
800 feet and a final approach of approximately 3 miles
will reduce the total time required to complete a
PAR/ASR. During the final approach small changes
in hedding may be made by rotating the YAW TRIM .
knob of the ASE,

ICE AND RAIN,
ICE,
- WARNING

Some slgniﬂcant locations to observa for ice
or snow accumulation are the windshield wip~
ers, pitot tubes, and the wing stubs, If snow
or ice accumulates during flight, a precau-
tionary landing should be made to remove the
accumulation. In the event a landing 18 not )
posaible, change altitude to leave icing en-
vironment. Continued flight may cause ice
ingestion in the engine from areas forward

of the inlet, Icing of the engine alr inlet area
is an everpresent possibility when operatlng
in weather with temperature of 10°C (B0°F) -
and below with visible molsture with the ex-
ception of dry snow. Snow below a tempera-
ture of -4°C (259F) can be assumed to be

dry if there 18 no accumulation on the aircraft,
Takeoff into fog or low. clouds when the tem-
perature is at or near freezing ‘could result
in engine air inlet icing. Clmbs should be
made at higher than normal rate-of-climb
under such conditions, Engine air inlet

icing does not neceusarily occur with blade
icing.

“WARNING

This helicopter is restricted from flying in
known 1cing conditions when visible moisture

 except dry.snow is present.  When {eing con- ’
ditions except dry snow are inadvertently en-

~ countered, immediately turn on the engine/
inlet and’ windshield anti-icing systems. With
dry snow present, use of the anti-icing system
may result in melting of the snow on the intake
ducts and subsequent refreezing and ice ac-
cumulation at the engine front frame. Under
such conditions, use of the inlet anti-icing
gystem is not recommended. A loss of gas
generator speed (no mechanical difficulties
present) and a rise in power turbine inlet
temperature may indicate engine leing, If
power turbine inlet temperature imreases,
retard engine speed selector to malntain
normal power turbine injet temperatures;, '
Engine failure may occur rapidly because
of overheating of turbine and exhaust area.

* use slow gr

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

Exterior Inspection,

Check the lower section of the engine air inlet for

.evidence of icp, Molsture collected on the previous

flight can accumulate in the lower section and freeze.

" An attempted engine start could cause damage. Ii

ice is suspeeted, check the engine to insure it is iree
to rotate, If the engine is not free to rotate, exter-
nal heat must bé applied to the forward engine sec-
tion to permit thawing. Start the engine as soon as
possible after thawing to remove all moisture before
refreeping cin bocur, ‘Check that the helleapter
surfaces, controls, pitot tubes, static ports, ducts,
blades, a.nd olqo shuck struts are free from lce,

WARN'ING

Remove a.ll lce accumulations prior to flight.

- Taxiing,

When it is necessary to taxi on ice-~covered surfaces,
oundspeeds so that cyclic stick displace-
ment may be used as the primary bra.king force

Tnkeoﬂ. _

The pllot must ascerta:ln that the helicopter wheeis
are.not frozen to the surface, A slight yawing mo-
tion, induced |  light tail rotor pedal motion, shculd
break the wheels {rée when they are frozen to the
surface; Takéoffs into fog or low clouds when th-

- temperature 'ig at or near.freezing could result in
. engine inlet icing. Rate-of-climb speeds should he
highar thn.n nn:rmal under such conditions. .

Dur Fl.i ht.
! During icing cmdit.lons the main rotor assembly

I

and rotor blades will collect ice. After a suificient
amount has cdflected, vibration may be noted in the
controls and the airframe, Engine inlet icing may
also he encovinkered, but not neceasarily concurrent
with rotor blade mug

i - WARNING

When ensme inlet lctng 1s detected, change
altttude {nfmedistely to leave the icing layer.
Reduce power & necessary to maintain norma!
power turbine Inlet temperatures.

~ When feing 18 presant during low altitude ﬂlghts or

approach, additional power will be necesasary to main-

- tain safe flight. - Also, do not lower the landing pear
_“until in the landing pattérn to avold excessive ice ac-
- " cumulation on the landing gear and expoaed compou
nents, Use the hgater, a8 required '

o Accompl:lsh W norma.l la.nding, if fcing is present,

Increased power may be necessary to-insure a safe

- landing. I pawer requlrement_s become crltica.l. and
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WARNING

FOR SINGLE ENG/NE APFROALH mAINTA N
NORMAL CRUISE SPEED IF POSSIBLE. DO
NOT LET AIRSPEED FAtL BELQw "CRTS,
OPERAT!ON AT LOWER SPEEDS CANRE
SULT IN LOSS OF ALT TUDE AT HIGHER
GROSS WEIGHTS AND MISSED APPROACHES
wAY NOT BE POSSIBLE.

DBTAIN CLEARANCE
CRUISE ARSPEED
HOE N,

4

© MATHT AN NORMAL CRUSSE ARSPEED
{110 KTS RECOMMENOED) AND 100% o,
THRROUGHOUT APPROACH. USE STAMDARD
RATE TURNS

& WITH AUX SERVO OFF USE MAXIMUM
OF W00.XTS AND 172 STANDARD RATE
TURMS.

‘@ THIS 15 A TYPICAL DIAGRAM NOT MEANT
TO SHOW INTENDED FLIGHT PATH, BUT
DOES MDICATE A CHRONOLOGICAL
OROER FOR ITEMS TO BE PERFORMED.
THESE ITEMS MAY BE PERFORMED
BEFORE, BUT 14O CASE LATER THAN .
WHERE MDICATED,

MISSED APPROACH

INCREASE POWER AS
REQUIRED. CLINB AT
70-80 KTS, TO WISSED
APPROACH ALTITUDE

DESCEND TO
PUBLISHED MINIMUM
ALTITUDE

|

MITIAL APPROACH FIX
{HIGH STATION:

NOTE TiME,
DESCEND TO PUBLISHED PROCEDUPE
TURN ALTITUDE )

DESCENT-CHECK

PROCEPURE TURN

' DESCEND TO PUBLSHED
LOW STATION ALTITUDE
BABITANN F AL APPROACH
COURSE
BEFORE LANDING CHECK - COMPLETED
FIAL APPROACH FIX
{LOW STATION)
NOTE THaE
MAINTAIN PUBL ISHED
INBOUND COURSE
GEAR-DOWN

1-€9(3)e-HT ‘'O°d
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WARNING R
FOR SINGLE ENGINE APPROACH, MAINT AIN . - - ’ : <
NORMAL ‘CRUISE SPEED IF POSSIBLE. OO _ . . - : TITAFHC :nnu
NOT LET AIRSPEED FALL BELOW 70 KTS. - . - : : : (STRAIGHT-IN} :
OPERATION AT LOWER SPEEOS CAN RESULT - ' C : . . 0BTAIN APPROACH CLEARANCE
IN A LOSS OF ALTITUDE AT HIGHER GROSS Vi - . ‘ DESCENT-CHECK

WEIGHTS AND MISSED APPHOACHES My ¢ ' - -
NOT BE POSSIBLE. ’

MISSED APPROACH .
INCREASE POVER A8

REQUIRED. CLIMB AT

70TO B0 KTS TO MISSED

APPROACH AL TITUDE

" DESCENT TO PUBL ISHED
MINDAUM ALTITUDE.

S=6
e

. CRUISE AIRSPEED
100 Ny
TRAFFIC PATTERN
. RECTANGULAR)
OBTAN APPROACH CLEARANCE

B OESCENT-CMBCK . ¢ MAINTAIN NORMAL CRUISE
. . _MAINTAM HEADINGS AND ALT - AIRSPEED (170 KTS RECOMME NDED)
£ % ) : TUDE AS DIRECTED L AND 100X N, THROUGHOUT APPROACH.

LR A ) : : B USE STANDARD RATE TURNS,

N v E T . . B . .

e , to _ ® WITH AUX SERVO OFF USE MAX MUM OF
- . e . 100 KTS AND 172 STANDARD RATE TURNS.
[ o TR . - - . - )

' : L . & THIS iSA TYPICAL DIAGRAM. NOT MEANT .
BT A ‘ - o .o . hd TO SHOW INTENDED FLIGRT PATH, BUT
: . . o DOES INDICATE ACHRONOLOG ICAL ORDER
o, . FOR (TEMSTO BE PERFORMED. THESE ITEMS
. . . o . : . MAY BE PERFORMED BEF OPE, 3UT IN HO
- e : : L CASELATER THAN WHERE NDICATED

1-t(D)e-H1 "O"L
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CBTAIN APPROACH CLEARANCE WOTE
CRUISE AIRSPEED
100% N, ! INITIAL APPROACH Fix CHECK FOR POSSIB.L Ty OF
FALSE LOCK-ONS OF 43° OR
- MULTIPLES OF 20°% VER'FY

BEARING INFORMATION BY
. CROSS-CHECKING W.TH OTHER
NAVIGAT IOW AIDS OR GROUND
RADAR.

WARNING . “

FOR SINGLE ENGINE APPROACH,
MAINTAIN NORMAL CRUISE SPEED
I POSSIBLE. DO NOT LET AiR-
SPEED FALL BELOW PO KTS,
OPERATION AT LOWER SPEEDS
CAN RESULT i LOSS OF ALTITUDE
AT HIGHER GROS WEIGHTS AND
MISSED APPROACHES MAY NOT BE
POASIBLE.

WHTIAL APPROACH FIX
STRAIGHT-N

MSSED APPROACH
INCREASE POWER AS
NECESSARY-CLIMB AT

70:00 KT$ TO WISSED
APPROACH ALTITUDE

PIMAL APPROACH PIX .
CROSS GATE AT PUBLIHED
_ asiM AL TITUDES : ‘
e o - ASPORE LAV CHEEK .CoumEves, . WS
PUBLISHED MINIMUM GRAR - DOWN o

ALTITUDE, : : " L] mnmm MORIAL CRANSE AWE%
' ' 8- K78 RECOMMENRED) AMD
THROUGHOUT APPROACH. USE STANDARD RATE TURNS.

*

TACAN

STATION ® WITH AUX SERYO OFF, USE A MAXIMUM OF 100 KT$
AND 172 STANDARD BATE TURNS,

STHIS IS A TYPICAL DIAGRAM, NOT MEANT TO SHOW

. WTENDED FLIGHT PATH, BUT DOES INDICATE A
CHRONOLOGICAL ORDER FOR ITEWMS TO BE
PERFORMED, THESE [TEWS MAY BE PERFORMED
BEFORE, BUT iV NO CASE LATER THAN imine
INDICATED

1-d{D}¢-HI 'O"L
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terrain permits, a running landing shou.ld be ac- . scents should H made at a low rate-oi descent and

complished, ‘comfortable crulne lpeeds_ .

RAIN. o . _  NOTE

Rain has no adverse aerodynnmlc eﬂecu on the heli- The ASE barometric altitude channel should

capter, . - be disengaged to prevent possible damage to
S c the baromefiric altitude controller if strong

Heavy water ingestion into the engines will cause the updrafts or downdrafts cause the helicopter

steady state fuel requirements to increase appreci- ‘ to be displaped more than 200 feet from the ~

ably. Gas generator speed will decrease, accom- . engaged altitude,

panied by a reductlon in power output, when abnor-

mully heavy witer ingestion cduses the engine steady 5 N ‘

state fuel requirements to exceed the fuel coantrol’s i
ability to maintain gas generator speed. Gas genera- Avoid flights theough-or near thundersiorms. If

tor spéed may or may not stabilize at agme lower -thunderstorms #re encountered during flight, tand as
level, depending upon the amount of water being it~ 800N a8 pra.ctt@al amtl wait for the storm to pass.
gested. The emergency fuel control lever can be. Violent turbulence and restricted visibility may be
used 1o stabilize gas generator speed and restore _encountered in fhunderstorms, When lightning is en-
power within the limits of the maximum’ Iuel flowof countered at night the dome light, spotlight, and
the [uel control. o . _ instrument ligi#s should be.turned to full intensity to
. . preclude tempoyary blindness.  If a particular mis-
- NOTE : slon requires fHight tn a thunderstorm environment,
. : . * the storm& sholild be skirted at low altitudes in the
Rain on the windshield will reduce viaibility - trace to light turbulence areas whlle maintdining
regardless of whether the windahield wlpers " vipual conditibm. i possible.

are operating or not.

AL}

TURBULENCE AND 'rt_xumgw@; o

LIGHTNING 1

TU'RI]ULENT AlR OPERATION D : ' 1
© Avold flightiin. or near thunderstornis es-
The helicopter handles very well ln l!.ght to model‘ale -+, pecially in §reas of obscrved or d.l‘lti(‘ipdl(‘d
turbulence. As turbulence levels increase from - lightning d.[ charge
trace to light buffeting, crulse alrspests should he o
reduced for comfort, ease of control, ani’l feduced - Although the pqpsibrﬂity of lightning strike is re-
- blade stall effects. Flying under conditions of mod- mote, with ind¥easing use of all -weather capabili-

crate or heavy turbulence ahould be avoiﬂad. De- - . ties the helicomer eould inadvertently be exposed .

Change 3 9-6A /(9-6B Blank)



to lightning damage. Therefore, static tests were
conducted to determine lightning strike effects on
rotors. Simulated lightning tests indicated that -
lightning strikes may damage helicopter rotors. -
The degree of damage will depend on the magnitude
of the charge and the polnt of contact, Catastrophic
structural fajlure 18 not. a.nticipa.ted However,
damage to hub bearings, blade pockets, and blade
tips was demonstirated. Also adhesive bond sep~
arations occurred between the blade spar and pock=
ets and between the spar and leading edge abrasion .
-strip, Some blade pockets deformed to the extent -
that partial or complete separation of the damaged,
sections. could be expected. Such damage.can aero-.
dynamically produce severe structural vibration and
serious control problems which, if prolonged, could
endanger the helicopter and crew. If lightning dam-
age occurs, as indicated by control problems or vi-
bration changes, eapecially abnormal noise, the pi-
lot's assessment of the extent of damage, the mis-
slon requirements, and the demands of the current
flight situation will determine the required actlon.

'NOTE

Abnormal operating' noises ‘almost a.'lwaye
accompany rotor damage, but loudness or
piteh 1s not valid indication of dama.ge sus-~
tained.

1, ¥ a lightning strike occurs but there are no
“indications of damage to the helicopter, the
following precautions are recommended to
minimize risk:

a. Reduce airspeed as much as practical to
maintain safe flight but keep power on and .
malntain normal Np.

b, Proceed to the nearest sujtable la.ndi.ng
site and descend with partial power,
avoiding abrupt control inputs,

¢. Do not autorotate but accomplish precau-
tionary landing, shutdown, and visually .
inspect rotors for damage before proceed-
ing.

"d. Record suspected lightni,ng strike in mai.n-
© tenance forms, :

N i mi.nor lightni.ng da.mage 15 euspected but vl-
. bration indication is slight and no epnirol- ..
.problems appear, flight may be, goritliiued to:s
suitable landing site, but avoid.unnpcessary .
delay in landing to assess da.mage.

‘3. I lightning damag'e is moderately seribus,
- immediate emer gency landing" ie recommended.

4, In the event severe light.nﬁig darna.ge meakes
the helicopter difficult or impossible to con-
trol, make an emergency larldiog or _bgi;out_.

' NIGHT FLYING, -
nght flymg does niot present a.ny additlona.l instru-
ment flight problems, but does. add the physical
problems of illumination of cockpit instruments and

T.O, 1H-3(C)B-1

interior and exterlor reflections, Exterlor Hghts
may reflect on surronding clouds to hamper night -
a.d,aptation and make instrument read,tng difficult,

TA.KEOFF PROCEDURE

There 1s basica.lly _llttle ,d.tfference in the technique
used on night takeoffs from that used in day opera-
ticns, Care should be excercised to make a clean
declgive break from the ground to a safe hovering
altitude. The hover, flood, and/or spotlights:should .
be used to {lluminate the ground. The effectiveness
of the landing light improves as the halicopter is
brought to a hover, The use of hover, flood, and/or
spotlights are discretionary with the pilot aince he
can best judge conditions. The spotlight should be
positioned for immediate use in the event of an emer-
gency. The spotlight provides good illumination and
glves fewer reflections from a runway for takeoffs
and landings. '

LANDING PROCEDURE,

In poorly lighted or unlighted areas the spotlight can
be used to clear the landing area prior to landing.
Care should be exercised to correct for sidedrift
prior to contacting the ground,

Rotatfon of the spotl.tght while the helicopter
is In a hover may cause the pllot to become

spatially disorientated because the light does
not rotate in a level plana.

WARNI.NG

Night approaches into unli hted areas over
smooth, featureless terrain, such as water,
snow, dry lake beds and salt flats, can result .
in complete loss of depth perception and in-
advertant ground contact, . .

COLD WEATHER PROCEDURES. '
S

T

The major problems in cold weather operations are
the preparation for flight, restricted visibility from
blowing snow, and the adverse effects:on helicopter
materlals, Moisture, usually froim &ondensation or
melted joe,; may freeze in.critical areas, Tire, -
landing gear atrut, five extinguisher bottle, -and
accumulafor air pressures will.decrease as the
temperatureq degrease.. Extreme diligence on the
pagt of hoth;ground:and, f_ughl; crews is required to
insure: successful cold weather eperation. Icing
conditions are not considered inthia discussion since
they are covered under ICE AND. RAIN in this section.
While still a factor for successful cold weather
operation, cold weather postflight preparation is not

‘generally as c¢ritical in turbine-powered helicopter

operation as in reciprocating engine helicopter oper-
atlon, since there 1s norieed for oil dilution., The
problems encountered when operating from snow-cov-
ered surfaces are co;npounded when operating from
other than an operational air base.  The restricted
visibility, caused by blowing snow, can be partially

overcome by utilizing smoke grenades or some other

Change 4 9-17
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object distinguishable in color{such as pine boughs,:
painted Jerry can, or emergency kit) placed or ‘
planted in 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 1s minimized by maintaining maximum
rpm when resting on an unknown snow surface,

Pilots ghould be cognizant of the fact that the horizon
may be lost when flying over large unbroken exX-
panses of enow. I such a situation exists, the hell~ -
copter should be flown entirely by mstruments at a
safe instrument a.ltitude.

-NOTE

Hoist and sling operations are possible under
loose or powdery snow conditions provided
normal precautions for maintaining ground
references under low visibility are followed.

WARNING

Static electricity, generated by the helicopter,
should be dissipated prior to attempting asling
or 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 contaet -
between the helicopter and the ground.

NOTE

Human efficiency 18 reduced sharply as tem-
perature drops below -189C (0°F), In arcte
and subarctic 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 110C-
{20°F) drop in temperature.’ Consequently;
exposure of survivors belng evacuated or
ground personnel to rotor.wash should be -
held to a minimum, :

PREPARATION FOR FLIGHT

In addition to accomplishing a normal exterior 1n- S

spection, the rotor head, main rotor blades, -tail -

. rotor, and flight controls should be thoroughly n. - -
spected and free of all ice and snow, - Failureto re-
move snow and lce accumulations whils ‘on’the ground :

can result in serious aerodynamic and structiral ef-‘

fects when flight 1s attempted. It I8 recommended
that ice chocks be used on the landing gear Wheels -
due to the m.inlmum traction ai‘forded on snow and
ice surfaces,

I t.he ambient temperature 1s below -ZBOC :
(-209F),  do not rotate the rotor head by =~

hand g8 damage to the maln tranSmission o
may result

p-8

CAUTION

Do nbt attempt to chip or scrape snow and lce
from any surfaces or confrols. Portable
grouitd heaters or de-icing fluld may be used
“to remove any accumiilation that cannot be
swept off. For de-icing fluid specification,
refer to MAINTENANCE MANUAL

Check: thnt fuel tank vents static ports and pitot
tubes are frée of snow and ice; that landing gear
‘struts, Hres, and hydraulic accumulators are proper-
ly inﬂated and that warm ‘well-charged batteries

have beeh metalled Manually check' compressor
rotors for freedom of rotation, I ice or snow is
found, the engine should be thawed out with hot air
prior to attempting to start

WARMUP AND GROUND TESTS,

Immediately after starting No, 1 engine turnonthe
cabin heater, engine inlet anti-icing, pitot heat, and
windshie]d anti-ice systems. Check the tra.nsmission
oll pressure and temperature, When engaging the
rotor head, be careful not to exceed t.he transmission
oil pressure limitations,

ENGINE BSTARTING,

At extremely low-temperatures it is possible that
the engine ofl pressure will go to a maximum value

- or actually peg out on the gage during an engine

start, I oll pressure does not return to within op-
erating Mmits within 30 seconds after reaching

ground idle, shut down the engines and investigate,
Insure that ground heater ducts have been removed
then a.ccqmplish normal engine start as outlined in

- Bection II, ' If there is no indication of oll pressure

after 30 seconds of engine operation at ground idle
or if oll pressure drops.to zero after a few minutes
of ground operation, stop englnes and investigate,

COLD WEATHER EMERGENCY ENGINE STARTING
—-—-—————-——I-

I the. electrlcal portion of the accessory drive sys-

tem is malfunctfoning or if the No.: 1 engine 18 inop-

erative, the No. 2 engine may be st.a.rted and the

rotor ‘engaged. Refer'to'E W

NO, 2 ENGINE inSection I, However, if the ambi-
ent temperature is 2008 (-2900) or less, the follow-

ing procedux‘é 1& necessa.ry )

1. Perform No. 2 engine emergency starting pro-
. .cedure and Totor engagement and stabilized
" main transmlsslon oll temperatu.re and pres-
5111'955 ' :

2, Ehut down and perform the following main trans-
mission serviceability check.

a. Flush main gear box inspect oil acr een ﬂl-
~‘ter and magnetic plugs for parttcles Note
the number of partlcles found

ke
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b. Reservice the maln gear box and again
perform the starting and engagement pro-
" cedure, Allow the main gear box to oper-
ate for one hour on the ground.

c. Reinapect the oll screen filter and ma.g
netic plug for particles. If the number of
particles hag Increased, replace the gear
box. If the number. of partlcles has de-

~creased, keep the gear box in service,

NOTE

Emergency starting and rotor en.ga.gement in
temperatures above -20°F (-29° C) does not
Tequire complla.nce with step 2 above,

3. Upon satisfactory completion of the main gear
box serviceability check, the helicopter may be
restarted and readied for flight. |

TAXIING INSTRUCTIONS,

The helicopter can be taxied in soft snow, . The deep-
er the snow, the more difficult taxiing and steering
may become, and increased collective pitch may be
necessary. Helicopters should not be taxied on a
snow-covered surface that 1s suspected or knownto
contain hidden obstructions or hazards, Normally,
the rotor wash at taxling power will create a restric.
tion to visibility from blowing snow. If this should
occur, taxi the helicopter at a low pitch and higher
groundspeed, if possible, to get ahead of the blowing
gnow, or have the helicopter towed to a takeoff posi-
tion. Ground handling characteristics of the heli--
copter on loose or packed snow at temperatures be-
low -18°C (0°F) are good, and wheel braking actipn '
is fair to good. However, as temperaturee rise
toward freezing, snow-covered surfaces become
more slippery and increaged caution must be éxer-
clsed.

 WARNING

In cold weather make sure all instruments
‘have warmed up sufficiently to insure normal
operation, Check for sluggish instruments
during taxling,

TAKEOFF.
Select anh ares devold 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, S

| WARNING

Remove all ice and snow aceuniulation prior
to flight,

DURING FLIGHT.

During flight use the cabin heater, angine inlet a.ntl-
leing, and windshield anti-ice protective eyetem.e,
required. - The horizon may be lost when flyitig over’

large unbroken expanses of snow. If such a"eituatlon"
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exists, the hellcopter should be flown entirely by in-
struments at a safe instrument altitude. - After take-
off from water, wet now, or slush-covered field,
operate the landing gear through several complete :
cyclés to preclude their freezing in the retracted
position. (Expect slower operation of the landing
gear In cold weather due to stiffening of all lubrl- .
cants, )

_ NOTE

R FAT 18 extremely low, at higher airepeeds
.the engine anti-ice caution lights may 1llumin--
ate in flight, This does not necessarily indi- -
cate an icing condition; but does indicate that

. sufficient heat 1s not being supplied to ralse

"'the inlet duct temperature to 4, 5°C, At lower
temperatures where this might occur, icing
conditions are not usually encountered due to
a ldck of molsture in the air,

LANDING,

If possible, select an area clear of loose or powdery
snow 8o that viaibility will 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 1s less in clear areas where there
18 little or no drift effect. The snow coveragein
clear areas normally forms gentle swells. similar to

.the swells present in a large body of water, The

crests of these swells are usually crusted and are
sultable for landings, Generally the heaviest ¢rust
will be pregent on thé upwind side of the crest,

Deep snow 18 prevalent in valleys and to the lee {due
to the prevailing winds) of wooded areas and ridges,
Thege are sifitable for landings, Landings are ac-
complished ina norma], manner except the approach
must be accomplished With a minimum hover before
touchd0wn to minimize the rotor wash on loose
powdery snow, Limited visibility will result if. hmr- ’
ering 1s attempted before touchdown, If possible,
landings should always be made where visual ground
reference can be malntained. After contacting the
surface, maintain maximum rpm, while slowly re-
ducing collective pitch to a minimum, unti] the
wheels come to rest on a level plane or the bot'tom

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 landing site will’ have tobe .
selected). Providing there are no ops tructions, the .
tail rotor will be clear when the fuselage rests on
the surface of a level or a nose-low attitude 1s
maintained, Except in an emergency, never reduce
rpm until it 18 positively determined that the hell-
copter will not. settle. . Competent.pergonnel should
physically check:the snow depth.and hardness and,

if posglble,, evaluate.the surface before reducing
rpm, Make smooth power charges when the fueelage
is reating on the surface,

WARNING

Main rotor.and tall rotor blade ground clear-
ancesa;are reduced with the helicopter resting
on the Iuselage. Therefore, personnel enter-
ing or leaving the helicopter should exerclse
extreme caution to preclude belng struck by
the blades.
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STOPP[NG oF ENGINES.

Make a normal engine shutdown as outlijied in Section
II. “ As soon as the helicopter is p'irked chock the
wheels and release the brakes.

BEFORE LEAVING THE HELICOPTER.

When possible, leave hellcopter parked with full fuel
tanks. Every effort should be made during servicing
to prevent moisture from entering the fuel system,
Condensation should be drained from the fuel and oil
sumps and drains and all ice removed from. vents,
drains, and breathers. Close the doors, hatch, and
maintenance platform, Clean landing gear oleo struts
of dirt, snow, and ice with a clean cloth soaked in
hydraulle fluid. If the hellcopter is to remain out-
side for a perfod more than 4 hours at below freezing
temperatures or less than 4 hours at temperatures
below -20°C, remove the batteries and store in a
heated room. Check that protective covers have
been installed. .. (Engine exhaust and air inlet protec~
tive covers should not be installed until after engine
cools down, ). , :

HOT WEATHER PROCEDURES.
T

Hot weather operation, as disting‘uished irom de :
operation, generally means operation in a hot humid’
atmosphere. High hunidity usually results’in the )
condensation of moisture throughout the hélicopter,
Possible results include maunctioning of electrical -
equipment, fogging of instruments, rusting of steel .
parts, and the growth of fungl in vital areas of the
helicopter. Further results may be pollution of
lubricants and flulds and deterioration of nonmetallic.
materials, Normal procedures, outlined in Section
II, will be followed for all phases of operation with
emphasig 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 welght and power. settings
on a hot day. "The flight should be thore oughly planned
to compensate for existing conditions by uslng the
charts in Appendix I, Check for the presence of
corrosion or fungus at joints, hinge points, and .
similar locations. Any fungus or corroston found
must be removed, ‘If insiruments, equipment, and’
controls are molsture-coated, wipe them dry with a
clean soft cloth ‘ )

 NOTE _
As iuel density decreases with'a rise in ambi- - -
ent temperature, total usablé fuel quantities’ .

will be reduced, 'thus resulting in R decrease
- in normal operating range

AFTER LANDING,

During hot weather operations preliminary engiue
cooling prior to shutdown inay be accomplished by
one of the following methods'

1. One minute of 'taxiing‘.

.10 - Chanpe 3

2, f'j"One minute of operation at or above the mini-

© . 'muin governmg range and with minimum col-
"‘lective pitch, ‘

3. .One minute at ground idle,

BEFORE LEAVING HELICOPTER,

If T, rémains at or above 300°C {during coastdown or
suddenly rises to thaf point after lower coastdown
cooling, a fire should be suspected. Have an obser-
ver check visually, and motor the engine as neces-

- sary without fuel or ignition to extinguigh the fire if

any, Slow buildup of T to temperatures above 2000C
after coastdown cooling to 150-100°C is not abnormal.
When the hellcopter 18 parked, the doors and windows
except the pilot's window. should be opened if weather
permits. The pilot's window should remain closed to
prevent unexpected rain showers. from, pooling water
on the ASE channel monitor panel which could posm-
bly crente short circults in the ASE .

DESERT PROCEDUR E§I

Desert operntion generally means operation in a very
hot dry dusty often-windy atmosphere, Under such
conditions sand and dust will often be found in vital .
arveag of the helicopter. Severe damage fo the af-
fected parts may be caused by sand and dust. The
helicopter should be towed into. takeoff position, L
m!ﬁ Af at all possible should be on a, hard clear o
fa.c‘e, free from sand and dust.” ' O

PREPARATIQN FOR FLIGHT

Plan the ﬂight thoroughly to cOmpensate ior existing
conditions by using the charts in Appendix I. Check
for the presence of sand’ and dust in control hinges
and actuating linkages, and inspect the tires for prop-
er inflation. High temperatures may cause’ over-
inflation. The oleo struts should be checked for sand
and dust, especially in the ares next to the cylinder
seal, and any accumulation rémoved with a clean dry
cloth ‘Inspect for and have removed any sand or dust
deposits on Angtrument panel and switches and on and
around’fl,ig.lit and -engine coutrols. o

ENGINE STARTING WARMUP, AND' GROUNb

It possible, engine Starting and. g‘goun:i qperation ‘
shoyld’ :sccomp shef from's hard clean surface,
Accomplish the norinal englne st t, warmup, and
grotird i:ésts b8 ouflinéd In ’Sectlon Ii buf limit
ground operation to a minimum sincé the downwash
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 nain rotor and en-~
gines, .

TAXIING INSTRUCTIONS.

When it is absolulgly necessary fo. {axi in sand and
dust .get the helicopter. airborne as quickly. as- pos-
siblc in. prder lo mmimizo s.md and-dust intake by
the en!..mos . L




" TAKEOFF.

Execute normal takeoff and climb as outlined in Sec-
Hon IL If the rotor should stir up sand and dust,
take off, but do not hover, and climb out as rapidly
as possible, :

DURING FLIGHT AND DESCENT,

Avold flying through sand or dust storms when pos-
sible, Excesslve dust and grit-ln the air will cause
conglderable damage to internal engine parts,

LANDING.

The best procedures for landing to minimize blowing
sand and dust {8 a running landing. If the terrain
does not permit a running landing, an approach should
be made to a high hover and then a vertical landing
accomplished with a minimum of forward speed.

STOPPING ENGINES,

The engine should be shut down as soon as practical
after landing to minimize the ingestion of sand and

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

dust, During desert operations preliminary engine
cooling prior to shutdown may be accomplished by

one of the following methods:

1, One minute of taxling,

2, Omne m_in'itte of operation at or above minimum
governing range and with minimum collective
piteh. .

3, One minute at ground idle. .

BEFORE LEAVING THE HELICOPTER,

Accomplish the normal procedurés as outlned in
Section II, Install all protective covers and shields
and leave windows and doors open to ventllate the

‘hellicopter, except when gand and dust are blowing, If

Tg remains at or above 3000C during coastdown or

Change 2 9-10A/(9-108 Blank)
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- suddenly rises to that point after lower coastdown

cooling, a fire should be suspected. -Have'an obséry-
er chock visually, and motor the engine as necessary
without fuel or ignition to extinguish the.fire If any. .
Slow buildup of Tg to temperatures above 2000C after
coastdown cooling to 150-100°C is not abnormal,

SALT WATER OPERATION,
POWER DETERIORATION.

Operational experience has shown that salt spray in-
gestion in the T58 engine may resilt in 4'losé in~" -~
performance as well as a loss in compressor stall -
margin. This reduction in stall margin makes the
engine susceptible to stalls during accelerations and:
more particularly under deceleration conditions, As
the spray 1s ingested and strikes the compresseif
blades and stator vanes, salt is deposited. The re= -
sulting buildup gradually changes.the airfoll sections
which in turn affect performance, This deteriora-
tion will be noticed as a decrease in torque (Q) and
an increage in T5 for a given Ng, Should the deterio-
ration reach the point where the compressor actually
stalls, T5 will increase while Ny and torque will de-
crease, The circumstances under which power de-
terloration may occur during salt water operation
vary with a number of factors, The flight regime,
gross welight, wind direction and velocity, pilot
technique, duration of maneuver, salinity of the
water, and the relative density of the salt spray all
have a bearing on performance deterioration, In-
termittent operation in moderate salt spray condi-
tions (such as a series of landings and takeoffs) could
expose the engines to enough salt spray to cause
noticeable performance deterioration, During pro-
longed operations (such as low hovering or taxiing).
in heavier spray conditions, power deterioration will
be apparent and 18 more critical, Maneuvers such
a3 hovering close to the water in light winds (under
about 8 knots), taxiing with high power, or low
flights at low speeds will generate maximum rotor
downwash spray conditions, Careful operation fol-
lowing the procedures and limitations below in strict
adherence to the prescribed maintenance procedures
when operating in these conditions should result in
the preservatlon of rated engine power. Power
deterloration conditions may be forewarned. The

f best Indication of performance and stall margin

loss 1s found to be the relationship between T5 and
torque. Partisl loss of stall margin may be indicated
by a T5 increase of 10° to 15°C for the same torque
output. A T5 increase of 30° to 40°C for the same
torque output represents the maximum deterioration
that can be accepted without complete loss of stall
margin. In severe salt spray environments, the time
for a deterioration of this magnitude to occur may be
as little ag three to four minutes,

— \

WARNING ‘

When the stall margin is entirely lost\due to
salt encrustation, relatively minor power
reduction can cause the near simultaneous

‘a8 the helicopter leaves the water,
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loss of power from both engines. .In the

event tha;l’;._b.nggxlmum loss of stall margin is
suspected, .jncrease collective pitch and
commence a climbout, insuring that the en-
gines do not. decelerate, Do not reduce power
or rejard speed selectors. Proceed to-a.
point of intended landing and position the air-
craft for an emergengy landing. With the
aireraft favorably positicned for an emer-
gency landing, check the.condition.of eéach .-
englne. individually, reducing power by re- .
duction.of the appropriate speed. selector. -, . .
Be prepared for. engine deceleration stall,

In the event of significant gtall margin loss, the pilot
should terminate the migsion, return to a suitable
location and have engines washed. Continued oper -
ation of engines in clean air may dissipate some of

the salt build-up.but this cannot be assured. Flight
through rain may also be beneficial in reducing salt
built-up but, again, this cannot be assured. In any
event, pllots should be aware of any loss of stall mar-

- gin and make an appropriate entry in aircraft fornrs

80 a8 to assure engine wash prior to subsequent .
flights. . | : e -

TAKEQFFS,

Takeoffs from salt water are accomplished by ac-
celerating as rapidly as practicle to climbout speed
This procedure
will minimize hovering within the spray caused by
rotor downwash., Before takeoff from salt water
following spray exposure, perform acceleration/
deceleration check, covered in Section II .

LANDING,

‘Make water landings as outlined under

EMERGENCY
WATER OPERATIONS, Section II, while avoiding the -
generation and ingestion of salt spray,

TAXIING,

Taxl using a collective setting which minimizes salt
spray. BSpray on the windshield indicates a high
degree of spray ingestion caused by the use of ex-
cessive collective pitch,

HOVERING.

Hovering over salt water at altitudes which cause
concentrated spray into the engine inlets results in
gradual power deterioration and eventual reduction
of compressor stall margin. Operation in these
conditions should be avolded or minimized,

NOTE

The following altitude time combinations are
congldered as maximums for conducting nor-
‘mal hovering operations. They should be used
in conjunction with a performance deteriora-
tion check in Section VII and should not be ex-
coeded when any loss in performance has been
experlenced,

Change 2 9+11
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40 feet
30 feet

20 feet

15 feet
10 feet
3-5 feet

r 11 l-l v

C AUTION

Prolonged hovering over salt water which
results in spray ingestion indicated by spray _

2 hours
1 hour

'30 minutes
15 minutes

10 minutes
& _ml.nutes

on the windshield must be avolded, The

amount of spray observed on the windshield -
and the necessify to use windahield wipers to
maintain visibility ig usually the best indica-

ton of spray lngeltlon into the engine ln-

Iets, -

The {following proced:urea are g'rmlped according to -

wind conditions:
' .No Wind, '

Hovering in-a no wind condition normally results in
a relatively low spray concentraiion at a.ll hovering

a.ltitudes.

9-12

Light Winds (Approximately § to 16 Knots).

Hoveéring in these conditions resulis in the heavlest

or most critical spray concentrations. Spray can be
minimized by havering downwind at low altitudes {0
to 10 feet} and by hovering downwind or eroaswind at

‘ higher: altftudes (15 feet and abuve)

Moderate to Heavy Winds (1% Knots and Aboive}

l-_llgher wi.nds normally result in the lowest of gspray
concentrationa at all hovering altitudes. In these
conditions hovering can be accomplished into the

' POSTFLIGHT CHECK.

Following sa.lt water operation the following should
be aceomplished:

1, Perform power cheek in aceords.n.ce with Sec-
tlon IL,

2, Appropria;e entries should be made in Form
781 following salt water operation reflecting
time hwaring or on water, a.ltltudes, pawer
lnsses, Y
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- ' APPENDIX I

PERFORMANCE DATA

This section contatns parformance data charts necessary for prerllght and inflight
mission plannlng with e:p!anatory text on use of the data. presented '
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' INTRODUCT-ION,
NOTE .

Externa) stores of the Mark 44 type were
included in the calculation of forward flight
performance. However,. the inclusion of - -

" these stores at the forward stations has .~ -
a slight effect on the overall drag. -The . -
performance values given at-the higher air- -
speeds are slightly conservative for the CH-
3B. CG location effect on drag is negligi- .
ble. - - .

PURPOSE OF PERFORMANCE CHARTS.

The charts in this appendix are designed ta aid the
pilol in determining the capability of the helicopter
for takeoff, ¢limb, cruise, and endurance fora - .
complete mission under any combination of condi- .
tions and circumstances. Thede charts also afd in

cnroute planning when a misaion objective is changed .
or when an emergency situation develops. The pre=-

diction of helicopter performance is complicated by
the fact that variatfons In operating technique from
pilot to pilot can result in large variations in per-
formance.  These variations can be redyced by e8-
tablishing preferred operating procedures and basing

the calculation of performance data on the assump~ .

tion that these procedures will be followed. These
procedures must be followed, if efficient operation -
the extra range or the additional payload that may
mean the success of a mjssion ~ i8 to be realized.
Certain charts contain corrections for wind and non-
standard temperatures. Charts for emergency op-
crating (single engine) conditions have black diagonal
striped corpersa for rapid identification.. .- ..

CHART EXPLANATION, )

Descriptive explanations are included at thé,bééiﬁ-
-ning of the Appendix to illustrate the use of the per-
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formance charts.’ Guide lines are shown on the

" charts to illustrate the path fo follow when using the
chart. . Cne .

DENSITY ALTITUDE.C ﬂéﬂ' 1

Many of the'péﬂor?ﬁance charts are based on den-

sity altitude to compensate for temperature varia-

" tions at any altimeter reading. The Density Altitudc

Chart (figure A~1) provides a means of dctermining
density altitude from a known pressure altitude and

* free air temperature. - A standard day temperature
. line fdr the altitude range shown is marked on the
“gurves as a convenient guide for this frequently

referenced condition. Along the right side of the
chart, the reciprocal square root of the density .
ratio is given to provide a means of computing true
airspeed at any altitude-from the calibrated airspeed.
At the bottom of the chart there are two scalea to

facilitate the conversion of: either Fahrenheit tem-
_peratures to Centigrade or of Centigrade tempera-
- tures to Fahrenheit. The Density Altitude Chart ..
“showa the density altitude for standard and nonslan-

dard atmospheric.conditions. Denslty altitude is an

expression of the density of the air in terms of height
above sea level; hence, the less dense the air, the
‘higher the density altitude. For standard conditions

of temperature and pressure, density altitude is the
same as pressure altitude.  As temperaturc in-

creases, above standard for any altitude, the density
altitude will algo increase to values higher than

1

" pressure altitude. - Helicopter pilots are vitally con-

cerned with density altitude and its relation to the
performance of the helicopter. A high density alti-

-tude affects the performance of helicopters. When

density altitude is high, less lift is developed by the
rolor blades for any given power settings than stan-



| dard conditions, As density altitude increases, use-
“Tul load must be decreased, Each takeoff and landing
musl be separalely cvaluated as density altitude may
ehange considerably in a short period of time, Fig-
urc A-Iexpresses density altitude in terms of pres-
sure altitude and temperature, An example of the
‘use-of the density altitude chart is contained on the
chart, . .

EXAMPLE PROBLEM FOR USE OF DENSITY
ALTITUDE CHART. '

Delermine the density altitude when the ambient
temperature is 20°C (BBDF) and the pressure alti-
tude is 2000 feet..

1. Enter the chart at 20°C.

2. From the temperature line, move vertically
to intersect the 2000 foot pressure altitude .
line.

3. From the 2000 foot pressure altitude line,
. move horizontally to the left to the density
altitude' line. Density altltude is 3000 feet

AIRSPEED CA LIBRATIOE CHAE’I‘

An airgpeed q'allbratlon chdrt_ (tigure A-2) is pro-
vided to supply the correction required to determine
calibrated alrspeed (CAS). Indicated airspeed (IAS),
as read from the instrument and corrected for in-

" strument error plus or minus installation correction,

equals calibrated airspeed (CAS). Because of the
‘speed range. through which the helicopter operates,
compresasibility corrections to airspeed are negllgl-
ble and were. intentlonally omitted, ‘

- TRUE AIR.SPEED CORRECTION. _

True ajrspeed (TAS) is obtained by multiplying CAS
by the conversjon facto shown in figure A-1
for the degsity altitude at which the CAS reading 1s
taken.
EXAMPLE: The helicopter is crulsing in level
flight at 2000 feet pressure altitude at an JAS of 80
knots. The OAT is 40°C. Find CAS and TAS.
SOLUTION: Enter figure A -2 at the bottom of the
80 Kt line and move vertically until the line marked
“level flight is-intersected: From this point move .
horizontally to the left to a CAS of 83 kts. " Enter
the density altitude chart {figure A-1) at the bottom
at 40°C and move vertically until the.line marked-
2000 feet pressure altitude is reache ... Projeet.
horizontally.to the right and read. . equals 1, 08,
Multiply CAS x ~to obtain TAI ‘or 83 kts x 1,08
equals 89,8 kts TAS, This is the true a.irspeed

- POWER AVAILABLE CHAR-;S

The power available cha.rts (ﬂgures A-S through
A-5) are based on a specification engine. 'Each
chart is based on a selected power.  Figure A-3 is

based on maximum power. and figure A-4 on mililary _

power while figure A-5 15 based on maximum con-
tinuous power. ~Various atmospheric factors, such -

1.0. TH=3(C)B-1

as temperature and pressure altltude, have an of -
fect on the capability of the engine o produce power.
The power available charts define power and torque
output a8 a function of pressure altitude and tempera-
ture.

CAUTION

‘The power output capability of the engine can
exceed the structural limit of the transmis-
slon under certain conditions. Thereforc,
the power limitations in Sectlon V should be
observed to prevent exceeding the power
imitations imposed by the transmission,
‘These imitations are also shown on the .
chart.s

EXAMPLE PROBLEM FOR USE OF POWER

AVAILABLE CHARTS,

The power available charts are illustrated in the

same manner; therefore, figure A-3, Power Avail~
able ~ Maximum Power - 5 Minute Limlt—Lstmmted
Torque Available, ls ‘used to illustrate the ex.unplc

: problem. :

OAT 15

PreBSure Altitude 3000 feet

NI/N r

ok

.18, 535 rpm Nf/103 o Ny

. .,Determlne*

Torque amhble at maxlmum power

' 'Solutlon (Refer to figure A-3,)

1,- Enter chart at 16°C OAT.

. 2. Move vertically up 15°C OAT line to 3000 feet
pressure altltude ‘

3. From this intersectlon, move horizontally to
" the 19,535 rpm Nf/103% Nr line.-

4, .From t.his point, move vertically downw.ud
" to the indicated torgue scale and read 93"
.torque.- '

. HO&SEPOWE vs TongUE CHART,

‘The Horsepﬂwar Vs Torque Chart (figure A-8) de-

fines the' engtne horsepower realized at an indicated
torque and power turbine speed (Ng). To use the
chart: enter the chart at the given indicated torque

- and move vertically to the selected power turbine
. apeed (Ng) line, From this point move horizontadly
- Teft to obtaln the engine horsepower, ‘It should be

noted that at a constant torque, as power turbine

~ speed (Ny). lncreues engine hursepower also in-

creases. G

.Ch.‘u:l;-;t-z_ A3
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EXAMPLE PROBLEM FOR USE OF TORQUE V8
HORSEPOWER CHART. '

(riven:

87.5% Q

Torgque

Power Turbine Speed IQO%- N¢

Determine:
H‘orsopourer per efigine.

Solution: (Refer to Hgure A<8,)

1. Enier chart at 87.5% Q.

2. Move vertic ,1lly up to 1ntersection of 100% Nf
curve,

3. From this lntersectlon move horiiontally to
the horsepower scale and read 1060 horse-

" power,

TORQUE VS FUEL FLOW CHART,

The Torque Vs Fuel Flow Chart (figure A-7) pro«
vides the means for computing fuel consumption for
u sclected altitude and power rating. Data glven is
for specification enginé. To find the fuel flow in
‘pounds per hour foi one engine, enter the chart at
the indicated torque (or shaft horsepower) on the
hottom scale and proceed vertically to the proper
altitude line. From this point of intersection move

horizontally left to the scale and read the fuel {low 1n _

pounds per hOur

EXAMPLE PROBLEM FOR USE OF TORQUE VS
FUEL FLOW CHART

Given: ] :
Torque -89, 5%_@ ‘ E
Pressure Altitude Sea Level -

Determine:

Fuel flow per engine. _ _ _
Soluﬁon: | (Refer to figure A;G.) T "‘\ A

1. Enter chart at 87.5% Q. |

2, Move vertically up to the intersoctlon uf the

Bea level altitude curve.

'3, From this 1ntersection move hpr!.zonta,uy to
the fuel flow curve and read a fuel flow of
680 pounds per hour per engine,

TAKEOFF CHARTS,
MAXIMUM GROSS WEIGHT FOR VERTICAQ ng_l
TAKEOFF OUT OF GROUND- FFEC'_r_, R

The maximun’ gross welght for Vertical Clinib Take-
off Oul of Ground Eﬂect (ﬂgure A-8) indicates™the

A-4

ation at maximum power.
- gross welght may be determined for various coni-

maximum' takeoff gross weight for two engine oper-
The maximum takeoff

binations of pressure altitudes, temperatures and

* headwinds, as limited by rate- of-climb at maximum
_power (100% Ny) and transmission limits.

Example Problem For Use Of Maxlmum Gross
Weil ]4% For Ver_Hcai CHmb Takeoll Qut of Ground
ecl, L e .

Given:

Pressure Altitude ' 6800 feet
Temperature _ 16°C
100 FT/MIN,

10 knots

Vertical Rate-of-Climb
Headwind

: Detgrmine:

Maximum takeoff ‘_grbbs welght out of ground effect.
Solution:- (Refer to figﬁre A-8)

1. Enter the chart at 5800 feet pressure altitude.
(Point A)

2 Move horizontally across the 5800 foet pres-
. Bure altitude line to intersection of 18°C lme
(Polnt B)

8. _From th.ls lntersection move vertlcally down-
"~ ward to'gero vertical rate-of -climb, (Point
C). Then {follow the slope of the vertical
rate-of -climb i.n!luence lines to 100 feet per

minute. (Pelnt D)

" 4. Prom the 100 FT/MIN. point move vertically

downward to:zert) hetidwind (Point E) and Eol-
low the slope of the headwind influence lines to
A 10 lr.not headwhll (Point F).

6, ‘From the *10 k.not headwmd maove vertically
* downward to'the: srou weight scale and read
';17760»pounds. e

SINGLE ENG'INE TAKEOFF AT VARIOUS AIRSPEEDS

CHART,

The smgw;mnmne Tnludff Chart (ugure A-9) indi-

* cates the heddwind necessary to take off with one en-

gine’ bperating for various combinations. of gross

i Wngh‘tﬂnml Outalde alr tamperature.

Agru'nr 10 MAINW N FLIGHT WITH gNE_. .

'ENGINE. FOR VARIOUS.

PEEDS,

.The ability to maintain ﬂlght with one engine for
_,various airspeeds chart (figure A-10) indicates the

airspeed required to maintain flight with one engine

_operating for various combinations of gross welght

and outalde alr temperature.



HEIGHT VELOCITY DIAGRAMS,
m
The height velocity dlugrnms (ﬂgures A-11, A-12

and A-13) are plots of minimum hejght and airspeed .

combinations required for continued flight and safe
landing after single engine failure and safe landing
after dual engine fallure, respectlvely. The single
engine height velocity capablilities in the low speed
range are a function of power remaining in the oper-
ating engine, denslty altitude, and weight. In the
high speed range, these height velocity capabilities
are less affected by power remaining, density alti-
tude, and welght,

M EIGHT F GHT
AFTER SINGLE ENG]NE FAILURE DIAGRAM.

" This diagram (ﬂgure A-11) providea 8 means of de-
termining minimum height and airspeed comblna-
tiona that will permit continued flight after failure
of one engine. The factora governing this deter-
mipation are alrepeed, altitude, temperature,

and weight, The following are different variations
in use of this dlagram.

Example Problem NOj. 1

G_iven: :
Gross Weight 17000 pounds -
Pressure Altitude 0feet -

Outside Afr Ternperature 400C '_
Determine: | _ |
Whe.the‘r' or_ not_'fl'tg_ht .can be continued.
Solution: N

1. Enter diagram (figure A -1 l) at 0 feet pressure
altitude.

2. Move :horizonta-lly to an OAT of 40°C.

3. From this petnt move down vertically to the
maximum allowable grosa wetght of 18500
pounds .

- 4, The maximum allowable tempernwre for con-
tinued flight at 17000 pounds is 33°C, there-
fore, a landing is requlred _

Example Prohlem No: 2
Given:

- 18000 pounds -

Gross Weight
Pressure Altitude | 1000 feet
Oniside Air Tempera.-

ture . '3_39'(:_‘
Determine: - o

Whether or not flight can be conUniled..__ :

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

1. Enter diagram (figure A-11) at 1000 fcc!
preasure altitude,

Move horizontally to an QAT of 24°C.

-]
-

3. At this point, move down verti.cally to the
maximum allowable gross weight of 18000
poundsd.

4. Since thé maximum allowable gross weight
equals the actual gross weight, continued
flight i possible,

5. Move to the continued flight curve and pick up
the line labeled ANY WEIGHT to find the mnin-
imum height and airspeed combinations al
which flight may be continued.

Example Problem No. 3

Gross Weight 17000 pounds
Preassure Altltude O_Ieet

Qutside Air Tempera- :
ture . 229¢C

- Determine:

Whether or not fltght can be continued. .

§g}ution. '

1. Enter tbe dla.gram (figure A-11) at 0 leot
~ pressure altitude. :

‘2. Move ho_rizontany to an QAT of 22°C,

8. At this point, move down vertically to the
. maximum allowable gross weight of 19000
. -pOunds. This lndicates flight may be contin-
ued.

4. Stnce the maximum allowa.ble groRs weu.,ht is
2000 pounds more than the actual gross weight, |
‘move to the continued {lighl curve and use the
- line labeled«2000 pounds. The minimum.

- height and airspeed combinations ai which

- flight may be continued are determined from
this curve. _

. Exarnple Problem No. 4
" Giyen; .

Gross Weight 17000 pbunds

Pressure Altituﬂe : 1000 feet

o Outstde Mr Tamperature 21°c

| 'Hexgnt at which helicopter 50 feet
_ mustbe flown .

Change2 A5
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Dclermine:

Minimum iairapeed required [or continued flight
at 50 feet,

Solution:

1. Enter diagram (ligure A—ll) at 1000 Ieet
pressure altitude.

2. Move horizontally to an OAT of 21°C.

3. At this point, move down vertically to arrive at
a maximum allowable gross weight of 18500
pounds. This indicates continued ilight is pos-
sible ' ; : Ce

4. Since the maximum allowable gross welght is
1500 pounds more than the actual gross weight,
 move to the continued flight curve and pick up
the point at -1500 pounds and 50 feet.

w
-

From this point move down vertically to the
minimum airspeed of 28 knots CAS for con-
tinued flight at 50 [eet . ,

MINIMUM HEIGHT FOR SAFE LANDING AFTER
INGLE ENGINE FAILURE GRAM.,
The minimum height for safe landing after si.ngle
engine failure diagram (figure A-12) should be used
to determine the ability to safely land following sin-
gle engine failure. The chart is based on flight test
dnta acquired under the following conditions: A
hard prepared surface runway was used for a landing
area. The pilot reaction time for a collective pitch
change was 0.5 seconds. The low apeed avoid areas
for either 17000 pounds at 40°C or 17000 pounds at
15°C are approximated areas. These areas should
be recognized as regions where a recovery and
landing afier single engine failure-could result-in
damage to the helicopter.  When operating outside
of the avoid areas, a landing is possible-without
damageé to the helicopter. ‘The high speed avoid area
should be avoided as there:is insufficient maneuver- -
ing altitude to establish single engine flight; -
Landings within this area should be avoided to pre-
vent exceeding the structural limits.
MIMIMUM HEIGHT FOR SAFE I..AND]NG AFTER
DUAL ENGI E F lLUR D

The mindmum height for a sa.te landing a.'tter dual
engine failure diagram (figure A-13) should be used
to determine the ability to safely land following
dual engine failure. The conditions upon which: this
information was compiled are as follows: A hard-
prepared surface runway was used as & landing
area. The pilot reaction time for a collective pitch
change was 1.5 seconds. The airspeed and alti-
tude combinations above 135 knots are extrapolated
based on flight test experience, allowing for recov-
ery irom blade stall and the ability to exchange.gir-
speed for altitude before entering the approach path

A-8  Change 2 '

© Pressure Altitude -

" Headwind

nov&:nmgcmnrs L

The Hovering Charts: (ﬂgure Aeld thrOugh AT
provide information to:determine the maxtmum gross
weights anfl torque required to hover in grqund ef~
fect at 10 feet wheel: ulearance and to_hover out. of,
ground effect . . :

M&!MUM GROSS WEIGHT TO HOV'ER CHARTS

The Maximum Gross Weight To Hover Charts (Iig—
ures A-14-and A-186) indicate the maximum groas .
weight at \phich the helicopter can be hovered at.

10 feet wheel clearance and out of ground effect with
various.combinations of pressure altitude, tempera-
ture,"and headwind. Wind velocities increase the-
maximum gross weight due to increased efficiency
of- the rotor Ln Iorward ﬂight A

Examgle groblem For gge of Méﬂlimug gm- 0BE

We;ght Fgr Hovering Chart.

Both Maxlmum Grdss Weight To Hover Charts are
used in the same manner. For illustrative pur-~ .
poses, the Maximum Gross Welght To Hover Out of
Ground Eﬂect Chart (figure A- 16) is uaed

~ Given:

_ 4400 feet.

Temperpture - .  35°C

| ‘1l knots . - . |‘
Determing:

Maximum Gross Weight to Hover at Military -
Power & Out of Ground Eifect

Solution . (Refer to ﬁgure A—IB.)

1. Enzer chart at 4400 feet pressure altitude.

2. Mdve horizontally across 4400 foot pressure
alt ude line to mtersection of 35°C line.

3 Frum thls dntareectiommove vertically down-
ward to zero headwind line. N

.+ -4.. Frbm zero headwind line follow. the slope of
¢ the:headwind: iniluemezlmee toa; 11 knot |
hehdwind. . o v

§. From this poi.nt move vertlcally downward to
' thd gross weight scdlé and read 16250 pounds.

"REQUIRED TO HOVER.

\

INDICA ED:EO UE

The Inditated Torque Required to Hover Charts
{tigures ;A ~18 and A-17) indicate the torque required
to hover within 10 feet- wheel clearance and out of
ground qﬁeet at various density e.ltitude, grose

weight and headwind factors.



" Example Problem For Use Of Indicated Torque
ﬁequired To Hover Chart. _ .
All Indicated Torque Required to Hover Charts are
used in the same manner, For illustrative purpoees,

the Indicated Torque Required to Hover Out of
Ground Effect Chart (figure A- 17) is used. -

- Given:

Gross Weight 16500 pounds

Density Altitude 2000 feet -
Headwind . 5 knots
Determine: -

Torque required to hca_ver.
Solution: (Reie-r to figure A-17.)
1. Enter chart at 16500 gross weight.

2. Move horizontaliy to intersection of 2000 feet
denmty altitude line. ’

3. From th.is intersection move vertically dawn
_ ward to zero headwind li.ne. _

T4, From zero headwind line fonw the-" Tofie of
the headwind iniluence linee to a 5 m _,ga_ .
wind, .

5. From this point move verticall? fb the torque
scale and read 72.5% Q

EQEB CHARTS

The climb charts tor normal and military power
(figures A-18 and A-18) are calculated for dual and
single engine operation respectively. The charts
provide climb performance with twp external stores
and include 45 pounds (22.5 pounds single engine)
of fuel on a 15°C standard day consumed for warm -
up and takeoff. The climb speed schedule Indicated
on the charts should be used in order to realize the
values obtained from the charts. ‘Rate-of -climb is
based on normal and military power at certaln tem-
peratures for various gross weipghts and altitude
conditions. Also shown are the time of climb and -
the fuel consumed in climbing from sea level to -

varioys altitudes at various temperatures. A stan-*- '

dard temperature correéction table is provided to
show the variation in temperature from eea level to
12000 feet pressure altitude. o

EXAMPLE PROBLEM FOR NORMAL POWER |
CTIVB CHART,

g'l!% .‘ . | T ) - T
Gross Welght 17500 pounds:,

Sea Level Temperature 3'3°'C .
Temperature at 4000 feet 35°C e
Climb from SL to 4000 feet pressure altitude, -

' T.0. 1H-3(C)B-1

Determine: (See figure A-18.)
Time
Distance
Fluel Consumed for Climbing
“Rate-of-Climb at 4000 feet

. Rate-oi-cli_mb at SL

Solution:

1. Enter chart at 17500 pounds gross weight and
proceed vertically to 4000 feet pressure alti-
tude,

2. At this point move horizontally to the left to
the base line of the temperature deviation
: ecale.

3 At 4000 feet the standard OAT equals +70C
(read from standard temperature correction ‘
table). The deviation from standard tempera- .
-ture is +25°C-(+70C) = +18°C.

4 Fqllow the time influence line to +18°C. At
point move horizontally to the left and
. B minutea. ' .

Dgﬁrmine dietance oi 4 6 nautical miles by
mpving to i:he next ecale and follow eteps 1
thru 4,

e Dgtermine fuel consumed for climb of 130
N unds by moving to the next scule and iollow

pelthru4

T. Determine rate-of-climb at’ 4000 feetof 840
oo fp;n by:moving to the ‘next scale and iollow
‘ steps 1 thru 4.

- 8 Determine rateof -climb of 1070 ipm at 8L in
the same manner as for 4000 feet but use zoro
altitude (8L). The temperature deviation at SL

. 18+4339C - (+15°C) = +18°C.

xSERVICE CEILI'NG CHARTS'

' /The Service Celling Charts (ﬁgurea A-20 and A-21)

‘ghow the highest altitudes at which the helicopter .
thas a rate-of-climb of 100'feet per minute at best
;Tate-of-climb speed at the specific gross weight,

LOAT, and power setting (Normal or Military).
iTheee ceilings are shownfor-bothtwin engine opera-

‘Hon {figure A-20)-and single engine operation (figure
1A-21), Since ceilings are affected by the power re-
jquired by the rotor systems, which is: a function of

: g‘roes weight, altitude and temperature, as well aa

power avallable from the engine, which is a funciion
‘of altitude and temperature, ceilings can be varicd,
‘elther raised or lowered, fof a given set of am-
bient conditions by controlling the gross weight to’
obtain reaeonnble enroute terrain clearances,

Change_ 2 A~T
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EXAMPLE PROBLEM FOR USE OF SE E!!gE ‘
CEILING CHART,

Given;
Groes Weight 17000 pounds -
Outside Temperature  40°C OAT

Determine:

Service ceilings,

Solutton {Refer to ﬂgure A- 20)

1.  Enter chart at a gross weight of. 1'1000 pounds.

2. Move vertically to intersect the outslde tem-
perature line of 40°C . o

3, Then move hor!zontally to the pressure altitude
scale and read service ceilings of 8000 feet for
normal power, and.11200 feet for m!.litary '
power two engines operating o

RANGE CHARTS
AR

The range charta (figures A-22, A~23, and. A-24)
graphically llustrate the cruige performance of the
helicopter, The charta present fuel flow in pounds
per hour at various pressure altitudea, The cali-
brated, indicated airgpeeds, and approximate torgue
are presented at various dengity altitudes, Two

separate charts are presented for dual engihe opera- -

tion. The maximum range chart provides fuel con-

sumptlion, alrspeed, and torque values that will yleld

the greatest range. The maximum continuous range
chart provides the same data, However, with the

higher airspeeds a corresponding decrease in range -
results. A maxXimum range chart for single engine

. operation 1s provided so that 0ptlmum ra.ng o may be -
" .determlned. . .

Gross Weight -

17500 pounds

Crulse Altitude 2000 feet presaura -
b - altitude . - . -
OAT at Crulse Altitude 200¢ -
Dehstty Altitude - - |
(Denaity Altitude Chart Co
Figure A-1) _ .'3000 feet |
" FuelQuantlty | . 4400 pounds

Deter mine: .

Maximum'R:m’gé._. -

A-8 Change 2

Su!ullon (Refer to flgure A—22)

17500 poundg R

‘Initial Gross Welght

‘Fuel for Warmup and

Climb (From Climb . .

Chart Figure A-18) = 75 pounds

Initiai Cruise Gross

17500 1bs - 75 1ba -

" Welght
, = 17425 pounds
Inftial Fuel 4400 pounds
“Warmup mq.-Ta._keuﬁ © =75 pounds, -
Reserve ~440 pounds
Fuel for Cruise - 3886 pounds
Landing Gross Welghi . (17425 - 886) lbs .
. =13450 Tbs
Average Crulse Gross 17425 - 3588 _ 15483
Waight ‘ -‘pounds

1. Enter chart at 15483 pounds average grosa
- welght, Proceed vertically, to 2000 feet pres-
gure aititude, At this point. move horizontally
- to the left and read average !uel consumptlon
: ,0’ 1008 n”/hl‘. ‘ ..

‘3. At'thls grou welght proceed vertically to 3000 _

fedt density altitude on speed scale. At this
_ .point move horlzontal.ly to lglt and read 123 KN
(122 KN IAS), .

‘3, Aghin proceed vertically at this gross weight
"~ to 3000 feet density altitude on the:torque:
scale. At this point move horizontally to the .
left and read approximate torque 59%.

4, From the density altltude cha.rt figure A-1,
‘obtain the ajrapeed correction factor at 3000
~fa0t de‘nlity altitude which 15 = 1. 045.

MiBBIOn Time = me ;ﬂ%z_ =35,85 hourp.
verage Fuel o

S Conaumption
TAS. -;123 X 1,045 = 1aa 8 ICN '
Rme 5128.533 &5 : 495 Na. Ml

B, ;To gtta.tn tm.a ra.nge, a.n average apeed of 122
"~ knots IAS should be maintained with an approxi-
mate torque orl 59 percent. ' _
Tk
-8, Follawing the same logic to obtain initial and"
*" final values of speed and torque using the
initia) gross weight of 17425 pounds and the
landing gross weight of 13540 pounds. -

M;MEM ENDURANCE CHARTS,

The endurance charts (figures A-25 and A-26) are
presented in the same format as the range charts.

[



T,0, 1H-3{¢C)B-1

The charts graphically illustrate the maximum flight  HOVERING ENDURANCE CHART..
time allowable with a given amount of fuel. The - -

charts present fuel flow in pounds per hoyr at vari-
ous pressure altitudes. The calibrated airspeed,

indicated alrspeed, and approximate torque required

are presented at various density altitudes. There
are twa charts, one for dual engine. operatlon and .
one for single engine operation,. o

‘Gross Welght o _ o 15500 pounds

Cruse Ajitde 1000 feet pressure
T altibde
OAT st Crulse Altitude - 11° c.
 Density Altitude - 1500 foet
| Fuel Remaining z.qob.'mg
Dg;ermlne, R

Ma;dmum time heucOpter can remaln 1n the alr he- o

“fore the fuel low level warning light (Lluminates, i
‘ the landing is dolayed upon return to qarﬂer. '

Solution; (Reter to ﬂg;ure A-zs) L_ e

Fuel for Endurance = 2000 1ba eoo lha u.qw Lml' -

300 1bg/tank) = 1400 Ibs.

GW End of -
Endurance = (15500 1400) lbs m 14100 lbﬁ

. | Average GW= 15500 - 1400 = moo lba
2 Lo

1, Enter chart at 14800 pounds average 3roee .
welght. Proceed verucany to 1000 teet presr

sure altltude.

2. At this point mave horuontally to the leit a.nd -

read average fuel conaumptiOn ot 1%0. lba/ hr.

3. Proceed vertically at the same g:oea weight
to 1500 feet density a.ltltude on. the speed
scale

4. At this point, move horizonta.liy to the lett and

read. alrspeed of 58 knots. IAB (63 knotﬂ CAS).
5, Again proceed vertically to 1500 feet density

altitude on the torque acale and read approxi- ‘

mate torque of 38 percent. ‘
Endurance = - g '
Time = Endurance 1,87 hours
. - Average 'ﬁ] f !%g%
- Congumption .

Average Mrspeed = 58 knote IAS
: Average Torque = 36 percent

The hovering endurance chart (figure A-27) graphical-

. ly illustrates the maximum time available for hover-
" ing at a given amount of fuel, The chart presents
', fuel ¢onsumption at various pressure altitudes; also
~the Indicated ajrspeed, calibrated airspeed, and ap-

proximate torque required at various denslty a1t1~
tudes. ‘

; ngPEE PROBLEM,

ven:
. GrossWelght . 17500 pounds
‘ freesure Altitune Sea Level
o OATatSea Level .  30°C
Denslty Altltude ‘ "~ 1800 feet
_ %ermgne '

~Maximum time for hovering.
‘Solution: (Refer to figure A-27T)

T _Inttial GW _ 17500 pounds
;Warm-up B.nd Climb
"~ .Fuel (From Climb . S S
o Cha.rt Flgl_lre A-18) 6_5 poungis
GW at Start of

' Endurance = 17500 lbs - 65 1bs = 17435 povinds

3 ._'?nutia.l Fuel 4760 pounds
R Warmup nndCllmb - -85 pounds

. Reserve (10%) © =476 pounds
" ~Fyel for Endurance = 4760 1bs - 541 Ibs = 4219

or A = otnds.

G WatEndof . ' '
- Endurance = 17436 1bs - 4219 lbs=13216 pounds

| Average G W = 17435 - 4219 = 15326 pounds

f 1. Enter chart at 15326 pounds average gross

‘ weight, Proceed vartically to sea level pres-
{ . . sure altitude. At this point, move horizontally
;.. to-the left and read average !uel consumption
~ of 1120 lbs/hr. ,

© 2. Following th¢ same groee ‘welght; proceed
2 vertically to 1800 feet density altitude on the

7 torgue staleand read 67. 8 percent appro)“-

' _-mate torque.

'Change 2 A-9
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Hovering Endurance -

"Time = Endurance: E:uel = 4219 i 3,76 hours Lo
"~ Average Fuel 1120 . L
o Consumptlon ﬁ - :.. S R )
Average Torque =87, 5%
_Zero Airspeed

LANDING DISTANCE' CI-IART.?-i ‘
The landing distance charts (ﬂgures A- 28 and A-29)

. include the power-off total landing distance to clear
a 50 foot obstacle and the power-off landing distance
ground roll at various gross weight, altitude, head-
wind, and temperature conditions. - Normal power-
on landings will be appraddmately. 10 to 15 percent
lees than the distance shown on the charts. With
gross welght, altitude, and temperature conditions
where hovering out of ground effect is poasible,
vertical descents can be made,

g&ugoy '
Caution should be observed when operating -
at low altitude with zero or low forward a.lr-
speed as a satisfactory autorotative flare
could not be accompuuhed be:tora ground
contact. -

Example No, 1 . |

Gross Welght' =~ 160_00'pounds_
Pressure Altitude 3000 feat -

OAT. . L4

Headwind '10 knots
Determine; a

Total landing distance requirad to land clea.rins 8
50 foot obstacle. -

Solution;

1. Enter the chart (ﬂg‘ure A-28) at an OA'I’ of 4.4°C

(40°F) (point A),

2, From point A, proceed vertically to a pressure
' altitude of 3000 feet (polnt B).

3. From polnt B, procéed horlzontauy to a gross
welght of 18000 pounds (point C),

_ 4, From point C, proceed downward to the 0-knot
' headwmd line (point D).

-5,  From point D, move paraliel to the headwlnd
influence llne to 10 knots (point E) -

6. From point E, move downward to the tota.l dis-
- tance at POint E. For the conditions of the ex-
- ample, the total landing distance would be 325
-feet as read at point F, e

- A-10

;Example No, 2 .

' Grass Weight 16000 pounds
' ‘Pressure Altitude - 3000 feet.
QAT - - . 4,4%.
Headwind 10 knots
ote e: -

. Ground roll landing dista:icé.-\.
" Solution: .

1 Enter the ‘chart (figure A-29) at an OAT of
'4:40C (40°F) (point A). =

«-% ..From point A, proceed vertically to a pressure
altitude of 3000 foet (point B).

3. From point B, proceed horizontally to a gross
weight of 18000 pounds-(point C), - -

4, From point C, proceed dawnward to the O-Imot
headwind line (point D).

5, . Fror point D, move parallel to the headwind
influence Line to 10 knots (point E),

6. From point E, move downward to the ground

- roll distance (polnt F). . For the conditions of
.the example, the grmmd roll dis‘tance would be
140 feqt as read at polnt F. ‘

_INSTRUCTIQNS rog COMPLETING 'rMm:orr @

wma DATA CARD, -

The Takeoft and Landing Data Ca.rd shou.ld be com-
pleted by the pilot prior to takeoff and landing. It
18 accompuahed as.follows: - .

1. Fill in‘the elevation of the takeofi and landl.ng
flelds.

2, l'!ill in the pressure a.ltltude, the free air tem-
perature, and wind of the tields of takeoﬁ and

lindlns

& Pl in the rniaaion gross welght at takeoﬁ
that 18, the basic weight as carried in the heli-
- . cppter records (T.O. 1H-1B-40), the actual ofl
- and equipment weight, the.crew weight, and the
fuel weight,

om: the power available ohart (tigure A-4).

,5 D@termine the. torque required trom, the torque
-Bequired to hover charts (ﬂgures ‘A-15 and
CAIT), .

' EXAMPLE PROBLEM FOR USE OF THE TOLD
'MISSION PLARNING, .

Fly a maximum range mission at 2000 {eet pres-
sure altitude with three crewmemberas and two
observnrs

4. g.nter tha maximum available. torque a8 obtained ‘




Glven: _ :
Basic Weight ‘ - 11870
Pilot, Copliot, and Flight Engineer 845
ol S 83
Two Observers o _ - .. 500
Miacellaneous N R ' ¢
Takeoff - Field Elevation .. 30
Pressure Altitude i
FAT 28
Wind gerg -
Landing - Fleld Elevation 1000
Pressure Altitude o :
FAT .19
Wind ~20/20 -
Determine:

Power avallable for takeoft and la.nding, '
Power required to haver in Eround eﬁ.’ect tor takeofi
and landing. S

Solution :

~ For ta.keoﬁ find the. eatlmated torq,ue a.vallable to be
94% Use Mllltary PWQI‘ Chal’t (Fime A..tl)

For ta.keoﬁ ‘ﬂnd t!ie torque r '_ uired to hwer in

_ i Figure A-iﬁ)
‘Use Climb Chart (mgure A w) to ﬁnd. S
" Time to climb -

e mlmltee —
_Distance covered ' 28 nautlcaJ, mllee T
- Clmb fuel - . . 100 pounds - .
Rate-of-climb . - - 975 feet per mmute L
Climb speed R '69 IAS B
: Normal Gross Welght ..-'-..1’2_19‘100'- o
. Normal Gross Weight Lesa Fuel -A%%’_?,g '
Fuel .. bba2
‘Unusable Fuel = co w88
Usable Fyel R ”gzg%
Reserve 10% e 48
Fuel Available for Mission B |} & ]

Warmup, Takeoff, and Climb .Fu'el . -500
Fuel Available for Cruise . . &b
One Half Cruisje Fuel T : -_2406 _

" Fuel consumption

TO88. welsht to be . - :

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

Normal Gross Weight Less Fuel 13578
Unusable Fuel : 63
Reserve 105 : 546
- One Half Cruise Fuel : 2406

_ Average Cruise Gross Weight -~~~ 168593

Use Density Altitude Chart (Figure A-1) to convert
& pressure altitude of 2000 feet with a temperature
of 220C to 3200 feet density altitude, Observe TAS

conversion factor S._) 1,0475onright side of chart,

"Use the Range Chart (Flg'ure A-22) and the avera.ge

crulge gross weight of 16503 to find:

1020 peunds per hour

. cAs o 123
1A8 122
Torque .. 80.5
T ‘
L T
123 x 10478 = 1288
. Fuel for crulse - = 4813
.‘ - Fuel, conlumption ' S 1020
" .Cruise time . = 4+ 42
. Crulse TAS = - 128,8
Range | = . 608
- Normat Groes Welght Less Fuel . 13578
- Unusable Fuel - _ o 63
Reserve 10 - 548
L Landing Wetght S VYT
. For landi find the est.imated torque avallable
to he 96 rg . Use Military Power Chart (Figure

' For la.ndlng find the. torque required to hover iIn
. ground effect at 14187 pounds gross weight to be
¢ 4Th, Use Hovering Chart (Figure A-15), :

A1l
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SINGLE ENGINE TAKE-OFF
AT VARIOUS AIRSPEEDS CHART

5 2080 (R2)

MODEL: CH-3B
DATE: 12 MARCH 1969
DATA BASIS: FLIGHT TEST

MILITARY POWER * 19535 RPM
SEA LEVEL

10 FOOT WHEEL CLEARANCE

“MAXIMUM.ALLOWABLE HORSEPOWER WAS CONSIDERED TO BE 1287 SHP,

ENGINE: (1) T58-GE-1
FUEL GRADE: JP5
FUEL DENSITY: 6.8 LB/GAL

GROSS WEIGHT ~ 1000 LBS.

OUTSIDE AIR TEMPERATURE ~ °C

A-20

Figure A-9, Single Engine Takeoff at Various Airspeeds

N A 48 &Yy Ay
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Ability to Maintain Flight with One Engine for Various Airspeeds

Figure A-10.
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MINIMUM HEIGHT FOR CONTINUED FLIGHT AFTER . 5 2082 (R2)
SINGLE ENGINE FAILURE

ENGINE: (1} T58-GE-)

MODEL: CH.3B
DATE: 7 MAY 1964
[DATA BASIS: CONTRACTOR FLIGHT TEST

FUEL GRADE JP-5
FUEL DENSITY 6.8 LBS/GAL

300tz {
X frimiEmasiia I ) .
250 FEHTEHE TYPICAL MINIMUM HEIGHTS FOR CONTINUED FLIGHT OR SAFE
T LANDING AFTER SINGLE ENGINE FAILURE. GROSS WEIGHT
- OET 17,000 LBS., OAT 33°C. CONTROL DELAY — NORMAL PILOT
— 200 N ;1 REACTION TIME. SEE FIGURES BELOW FOR VARIATIONS OF
w A ;El}. ;P H 3 HEIGHTS WITH ALTITUDE, TEMPERATURE, AND WEIGHT.
e Eoga HREEA ViE T THE LOW SPEED AVOID AREA IS REDUCED OR INCREASED AT
1 AL THE RATE OF 1 KNOT/2°C CHANGE IN TEMPERATURE-
[ 150:1 t :'+i Inan H TIr asyesyy 14 !
z D L R T
o " Tt " I |. T T 3 FpRER Y|
2 ook Eetiatee ke Eept iR cat SR GRS CONTINUED FLT
TRRE » A 1 I :‘r : : 34
AVOID fHi s T il it
IRERE 2190 o P O B LT, ) 4 ERARN - N
1 E R T T s HIEE TR IR0 ARt ks ;
50 [ u"clu-'FIC])NTrr‘f_ Gtk ELiea e A + 4
b et 1'"%}' 5 # PRI AVOID HEHAT B iﬁ
o . R kWA 25 ‘l; hR R ,? E; Fugh ‘-rl.- - 7‘;f
oy HAEE3 R HANH"NHGHB-IEE*UQ-!B‘EﬁDh H LApEasaenas) -Ki;t*i'.:'ﬁ’;. : AT48a EaRrRaRaE RARRAE AR
0 . 0 20 30 40 50 760 ‘70 .80 -0 100
: CALIBRATED AIRSPEED ~ KN - '
1 S | - | L o | : [
36 40 .50 60 70 ao :

INDICATED AIRSPEED AKN'
TO DETEkMINE MINIMUM HEIGHTS FOR CONTINUED' FLIGHT, ENTER WITH AMBIENT
CONDITIONS. DE TERMINE MAXIMUM GROSS WEIGHT FOR CONTINUED:FLIGHT. .
MINIMUM HEIGHTS FOR THIS WEIGHT ARE SHOWN IN THE CONTINUED FLIGHT CURVE
BELOW (UPPERMOST LINE)..IF THE HELICOPTER WEIGHT IS LESS THAN THE DETER-
MINED: MAXIMUM GROSS WEIGHT , DECREASE MINIMUM HEIGHTS TO THE LINE SHOWING ' ;
THE'WE IGHT DIF FERENCE. ‘ : ‘

MINIMUM CONDITIONS"F-OR CONTINUED FLT. :'

MAX- 'TAKE <OFF POWER 1250 HP..
100 FT/MIN RATE OF CLIMB AT BROC SPE ED

PRESS.ALTITUDE~1000FT

1000 LBS

CALIBRATED AIRSPEED ~ KN

GROSS WEIGHT ~

l

(]

S

40

IAS ~ KN

L
L}

50

Figure A1,
A-22

" Minimum Height for Continued Flight After Single Engine Failure



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

Figure A-12, Minimum Height for Safe Landing After Single Engine Failure

A-23






