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Chapter §
Operating Limits and Restrictions

Section |,

5-1. Purpose This chapter identifies or refers to all
important operating limits and restrictions that shall
be observed during ground and flight operations.

5-2. General The operating limitations set forth in
this chapter are the direct results of design analysis,
tests, and operating experiences. Compliance with
these limits will allow the pilot to safely perform the
assigned missions and to derive maximum utility
from the helicopter.

5-3. Exceading Operational Limits Anytime an op-
erational limit is exceaded an appropriate entry shall

Section .

6-5. Instrument Markings (Fig 5-1)

8. Instrument Marking Color Codes. Operating
limits and ranges color markings which appear on
the dial faces of engine, flight, and utility system in-
strumants are illustrated with the following symbaols:

R=Rad, G=Green, Y=Yellow,

RED markings on the dial faces of these instru-
ments indicate the limit above or below which con-
tinued operation is likely to cause damage or
shorten life. The GREEN markings on instruments in-
dicate the safe or normal range of operation. The
YELLOW markings on instruments Indicate the range
when special attention should be given to the opera-
tion coversed by the instrument.

Section IIL
5-7. Engine Limitations
a. Refer to figure 5-1.

b. Maximum starter energize time is 40 seconds
with a three-minute cooling time between start at-
tempts with three attempts in any one hour.

GENERAL

be made on DA Form 2408-13. Entry shall state
what limit or limits were exceeded, range, time be-
yond limits, and any additional data that would aid
maintenance personnel in the maintenance action
that may be required.

8-4. Minimum Crew Requirements The minimum
crew required to fly the helicopter is one pilot whose
station is in the right seat. Additional crewmembers
as required will be added at the discretion of the
commander, in accordance with pertinent Depart-
ment of the Army regulations.

SYSTEM LIMITS

b. Instrument Glass Alignment Marks. Limitation
markings consist of strips of semitransparent color
tape which adhere to the glass outside of an indica-
tor dial, Each tape strip aligns to increment marks
on the dial face so correct operating limits are por-
trayed. The pilot should occasionally verify align-
ment of the glass to the dial face. For this purpose,
all instruments that have range markings have short,
vertical white alignment marks extending from the
dial glass onto the fixed base of the indicator. These
slippage marks appear as a single vertical line whan
limitation markings on the glass properly align with
reading increments on the dial face. However, the
slippage marks appear as separate radial lines when
a dial glass has rotated.

5-6. Rotor Limitations.
8. Refer to figure 5-1.

b. Restrict rotor speed to 319 to 324 RPM (6500
to 6600 Engine RPM) during cruise flight.

POWER LIMITS

¢. Health Indicator Test, When a difference be-
tween a recorded EGT and the baseline EGT is plus
or minus 20°C, make an entry on DA Form 2408-13;
+30°C or greater make an entry on DA Form
2408-13 and do not fly the aircraft.

5-1
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Sactlon IV,

5-8. Center of Gravity Limitations

a, Center of gravity limits for the helicopter to
which this manual applies and instructions for com-
putation of the center of gravity are contained in
chapter 8.

b, Do not carry external loads if the cg is aft of
station 142 prior to lifting external load.

¢. When flying at an aft cg (station 140 to 144)
terminate an approach at & minimum of five—foot
hover prior to landing to prevent striking the tail on
the ground. Practice touchdown autorotations shall
not be attempted with the cg aft of 140 becauss ter-
mination at 5 fest is not possible.

6-8. Waeight Limitations

a. Maximum Gross Welght. The maximum gross
weight for the helicopter is 9500 pounds. Tha maxi-

mum gross weights for varying conditions of tem-
perature, altitude, wind velocity, and skid height are
shown in chapter 7.

b. Maximum Gross Welght for Towing. The maxi-
mum gross weight for towing is 8500 pounds.

Saction V.

5-11, Alrspeed Limitations
a. Refer to figure 5-2 for forward airspead limits.
b. Sideward flight limits are 30 knots.
¢. Rearward flight limit is 30 knots.

d. The helicopter can be flown up to VNE
with the cabin doors locked in either the clos-
ed position or the fully open position. Flight
above 50 KIAS with the cabin doors in the
unlocked position is prohibited.

8. The helicopter can be flown up to an IAS
of 50 knots with one door open and one door

5-2

LOADING LIMITS

c. Cargo Hook Walght Limitations. Maximum allow-
able weight for the cargo hook is 4000 pounds.

d. Welght Distribution Limitations. Cargo distribu-
tion over the cargo floor area shall not exceed 100
pounds per square foot. For information pertaining
to weight distribution, refer to chapter 6.

@. Mine Disperser Jettisoning Limits. Except in an
emergency, the mine dispersing subsystem M58
shall not be jettisoned above B0 KIAS with roof
mounted pitot tube or 50 KIAS with nose mounted
pitot tube.

5-10. Turbulance Limitations

a. Intentional flight into severe or exireme
turbulance.

b. Intentional flight intc moderate tur-
bulance is not recommended when the report
or forecast js based on aircraft above 12,500
pounds gross weight.

¢. Intentional flight into thunder storms are
prohibited.

AIRSPEED LIMITS

closed. This will allow for missions such as
rappeling, paradrop, and use of rescue hoist. If
a door comes open, speed should be reduced to
50 KIAS or below the door secured.
Crewmembers should ensure that they are
fastened 1o the helicopter by seat belts or
other safety devices while securing the cabin
doors inflight.

f. Flight above B0 KIAS with roof mounted pitot
tuba or 50 KIAS with nose mounted pitot tube with
one M58 mine disperser Installed and the other dis-
perser subsystem removed is prohibited.



Section V.

5-12. Prohibited Maneuvers

a. Abrupt inputs of flight controls cause excessive
main rotor flapping, which may result in mast bump-
ing and must be avoided.

b. No aerobatic maneuvers parmitted. Aerobatic
flight is delined to be any intentional maneuver in-
volving an abrupt change In the aircraft's attitude,
an abnormal attitude pitch angle greater than 330°

T™ 55-1520-210-10

MANEUVERING LIMITS

or roll angles greater than 60°, or abnormal accel-
aration not necessary for normal flight.

¢. Intentional flight below +0.5G Is prohibited. Re-
for to low G maneuvers, paragraph 8-53.

d. The speed for any and all maneuvers shall not
‘gxceed the lavel flight velocities as stated on the
airspesad operating limits chart (fig 5-2).

Section VIl. ENVIRONMENTAL RESTRICTIONS

5-13. Environmental Restrictions

a. This helicopter is qualified for flight under in-
strument meteorological conditions.

b. Intentional fiight into known moderate icing con-
dition is prohibited,

c. Wind Limitation.

{1) Maximum cross wind for hover Is 30 knots.
(2) Maximum tall wind for hover Is 30 knots.

d. Wind Limitation for Starting.Helicopter can be
started in a maximum wind velocity of 30 knots or a
maximum gust spread of 15 knots. Gust spreads are
not normally reported. To obtain spread, compare
minimum and maximum wind velocity.

Section VI, HEIGHT VELOCITY

5-14. Helght Velocity The Height Velocity diagram
(fig 9-3) is based on an extrapolation of test data.

The chart is applicable for all gross weights up to
and including 9500 pounds.

Saction IX. INTERNAL RESCUE HOIST (BREEZE ONLY)

5.15. Hoist Restrictions Rescue hoist (breeze hoist
anly) is totally restricted from any live rescues, non—
critical training and demonstrations. Dummy load

pickups over uninhabited areas are authorized for
training.

Section X. OTHER LIMITATIONS

8-16. Towing The helicopter shouid not be towed
for 26 minutes efter the battery and inverter
switches have besn turned off to prevent damage to
attitude and directional gyros. If the helicopter must

be towed prior to the 25 minute limit, the battery
and inverter switches shall be turned on. Wait five
minutes after the switches are on before moving the
helicopter.

5-3
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COLOR MARKING CODES

A - Red
R G - Green
ENGINE OIL PRESSURE ENGINE OIL TEMPERATURE
AMEE 25 PSI Minimum—Engine idle R 93°C Maximurn Below 30°C FAT
Gl 80 to 100 PSI Continuous 100°C Maximum At 30°C FAT and Above
A 100 PSI Maximum {Write Up Required Anytime 93°C Exceeded.)
TRANSMISSION OIL TEMPERATURE TRANSMISSION OIL PRESSURE
R 110°C Maximum A HB 30 PS| Minimum
G [l 40 to 60 PSI Continuous
AR 70 PSI Maximum
AIRSPEED AIRSPEED
NOSE MOUNTED PITOT TUBE ROOF MOUNTED PITOT TUBE
R 112 Knots Maximum R 124 Knots Maximum
Refer to Figure 5-2, Airspeed Operating Refer to Figure 5-2, Airspeed Operating
Limits for Additional Limitations. Limits for Additional Limitations.

Figure 5-1. Instrument Markings (Sheet 1 of 3)
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GAS PRODUCER TACHOMETER (N1) cmm f:;g”s';::gimwﬁ
: °C to 7 ntinuous
RN 101.5 Percent Maximum v Bl 610°C to 625°C 30 Minutes
Rl 625°C Maximum 30 Minutes
625°C to 675°C 10 Second Limit for
Starting and Acceleration
675°C 1o 760°C 5 Second Limit for
Starting and Acceleration
R 760°C Maximum

TORQUE
40 SREss

0

TORQUE PRESSURE

Meter is marked with the maximum torque limit for
each engine as reflected by the individual engine
Data Plate Torque. Refer to Torque Available Chart,

Chapter 7.
NOTE
Line at 50 PS| shown on dial ROTOR TACHOMETER
face is for illustration only. 4
; i Gl 294 1o 324 Continuous
Actual locati i j
Al s vet AN 339 RPM Maximum
R

ENGINE TACHOMETER (N2)

v Hll 6000 to 6400 RPM Transient
Gl 6400 to 6600 RPM Continuous
AN 6700 RPM Maximum Continuous above 15 PS|
Torque
6900 APM Maximum Continuous at
15 PSI Torque or Less
6900 RPM Maximum Transient (3 second)
above 15 PSI| Torque
REEE 6900 RPM Maximum

il Figure 5-1. Instrument Markings (Sheet 2 of 3)
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LOADMETER MAIN GENERATOR FUEL PRESSURE
v Il 1.0 1o 1.25 Transient G [l 5 to 35 PSI Continuous
STANDBY GENERATOR

R I 1.0 Maximum

Figure 5-1. Instrument Markings (Sheet 3 of 3)
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AIRSPEED OPERATING LIMITS

EXAMPLE
WANTED

INDICATED AIRSPEED
AND DENSITY ALTITUDE

GROSS WEIGHT = BE00 LB
PRESSURE ALTITUDE = 7600 FEET
FAT = -20°C

ROOF MOUNTED SYSTEM

METHOD

ENTER PRESSURE ALTITUDE
MOVE RIGHT TO FAT

MOVE DOWN TO GROSS WEIGHT
MOVE LEFT, READ INDICATED
AIRSPEED = 110 KNOTS

REENTER PRESSURE ALTITUDE
MOVE RIGHT TO FAT

MOVE DOWN, READ DENSITY
ALTITUDE = $000 FEET

PRESSURE ALTITUDE — FEET
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DATA BABIS: DERIVED FROM FLIGHT TEST

DENSITY ALTITUDE — 1000 FEET

Figure 5-2. Alrspeed operating limits chart
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Chapter &

Weight/Balance and Loading

Section 1. GENERAL

B-1. General Chapter B contains sufficient instruc-
tions and data so that an aviator knowing the basic
woight and moment of the helicopter can compute
any combination of weight and balance.

6-2. Clagsiication of Helicopter. Army UH-1H/V
helicopters are in class 2. Additional directives
governing weight and balance of class 2 aircraft forms
and records are contained in AR 95-16, TM
55-1500-342-23 and DA PAM 738-751.

6-3. Helicopter Station Diagram Figure 6-1 show
the helicopter reference datum lines, fuselage sta-
tions, butt lines, water lines and jack pad locations.
The primary purposes of the figure is to aid person-
nal in the computation of hellcopter weight/balance
and loading.

Section II, WEIGHT AND BALANCE

6-4. Loading Charts

a. Information. The loading data contained in this
chapter is intended to provide information necessary
to work a loading problem for the helicopters to
which this manual is applicable.

b. Use. Fram the figures contained in this chapter,
waight and moment are obtained for all variable load
items and are added to the current basic weight and
moment (DD Form 365-3) to obtain tha gross
weight and moment,

(1) The grass weight and moment are checked on

DD Form 365-3 to determine the approximate
center of gravity {cg).

{2) The effect on cg by the expenditures in flight
of such items as fuel, ammunition, ete., may be
checked by subtracting the weights and moments of
such items from the takeoff weight and moments
and checking the new weight and moment cn the CG
limits Chart.

6-5. DD Form 365-1—Basic Weight Checklist.
The form is initially prepared by the manufac-
turer before the helicopter is delivered. The
form is a tabulotion of equipment that is, or
may be, installed and for which provision for
fixed stowage has been made in a definite loca-
tion. The form gives the weight, arm, and mo-
ment/100 of individual items for use in correc-

ting the basic weight and moment on DD Form
365-3 as changes are made in this equipment.

6-6. DD Form 3653-3—Basic Weight and
Balance Records The form is initially prepared
by the manufacturer at time of delivery of the
helicopter. The form is a continuous history of
the basic weight and moment resulting from
structural and equipment changes. At all times
the last entry is considered current weight and
balance status of the basic helicopter.

6-7. DD Form 365-4—Woeight and Balance
Clearance Form F

a. General. The form is a summary of actual dis-
position of the load in the helicopter. it records the
balance status of the helicopter, step-by-step. It
serves as a workshest on which to record weight
and balance calculations, and any corrections_that
must be made to ensure that the helicopter will be
within weight and cg limits.

b. Form Preparation. Specific instructions for fill-
ing out the form are given in TM 55-1500-342-23.
Figure 6-3 shows the results of the instructions.

NOTE

Allowable gross weight for take off and
landing is 9500 paunds.

6-1
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Saectlon lll.

6-8. Fuel Refer to figure 6-2.

Section V.

6-10. Personnel Compartment and Litter Provi-
slons

a. The personnel compartment provides seating
for eleven combat equipped troops (fig 6-3). Seat
belts are provided for restraint.

b. Provislons and hardware are provided for up to
six patients. Refer to figure 6-3,

6-11. Personnel Loading and Unloading When
helicopter Is operated at critical gross weights, the
exact weight of each individual occupant plus equip-
ment should be used. If weighing facilities are not
available, or if the tactical situation dictates other-
wise, loads shall be computed as follows:

FUEL/OIL
8-9. Oll For weight and balance purposes, engine
oil is a part of basic weight.
PERSONNEL

&. Combat equipped sclidiers: 240 pounds per In-
dividual.

b. Combat equipped paratrocpers: 260 pounds
per individual.

¢. Crew and passengers with no squipment: com-
pute weight according to each individual's estimate,

d. Litter Weight and Balance Data. Refer to figure
6-3 . Litter loads shall be computed at 265 pounds
(litter and patient’s weight combined).

6-12. Personnel Moments Refer to figure 6-3.

Section V. MISSION EQUIPMENT

6-13. Welght and Balance Loading Data

a. System Welght and Balance Data. Refer to fig-
ure 4:6.

b, Hoist Loading Data. Use Hoist Loading Limita-

tions charts for hoist Iin forward right or forward left
positions only (figs 6-4 and 6-5).

6-2

WARNING

Longitudinal or lateral cg limits may not
permit maximum hoist loading capabllity.
The lesser of the two loads derlved from
lateral and leongitudinal charts shall be
used.



NOTE

if additional internal load is carried during
hoisting operations this lcad should be po-
sitioned on opposite side from hoist.

Section VI,

6-14. Cargo Loading The large cargo doors. open
loading area and low floor level preciuda the need
for special loading aids. Through loading may be ac-
camplished by securing cargo doors in the fully open
position. Cargo tiedown fittings (figs 6-8 and 6-9) are
located on the cabin floor for securing cargo to pre-
vent cargo shift during flight.

6-15. Preparation of General Cargo

&. The lcading crew shall assemble the carge and
baggage to be transported. At time of assembly and
prior to loading, the loading crew shall compile data
covering weight, dimensicns, center of gravity loca-
tion and contact areas for each item,

b. Heavier packages to be loaded shall be loaded
first and placed in the aft section against the bulk-
head for cg range purposes.

¢. Calculation of the allowable load and loading
distribution shall be accomplished by determining
the final cg location and remain within the allowable
limits for safe operating conditions.

6-16. Cargo Center of Gravity Planning

a. Planning. The items 10 be transported should
be assembled for loading after the weight and di-
mensions hava been recorded.,

(1) Loading time will be gained if the packages
are positioned as they are to be located in the heli-
copter.

(2} To assist in determining the locations of the
various items, the individual weights and total weight
must be known,

(3) When these factors are known the cargo load-
ing charts {fig 6-10 and &-11 can be used as o
guide to detarmine the helicopter station at which
the package cg shall be located and the moment for
each itern.

(4) The informaticn presented on the lcading
chart will not be affected by fusl quantity, as full to
empty fuel load as been considered during data
computation.

TM 55-1520-210-10

c. Posilions Hoist May Occupy in Cabin. Refer to
figure 6-7 .

CARGO LOADING

(5) Final analysis of helicopter cg location for
loading shall be computed from the data presented
in this chaptar.

b, Computation of Cargo Center of Gravity.

(1) The loading data in this chapter will provide
information to work a loading problem. From the
loading charts, weight and moment/100 are ob-
tained for all varieble load items and are added
mathematically to the current basic weight and mo-
ment/100 obtained from chart C to arrive at the
gross weight and moment.

(2) Tha cg of the loaded helicopter is represented
by a moment figure in the center of gravity table, If
the helicopter is loaded within the forward and aft cg
limits, the figure will fall numerically between
the hmiting moments,

(3) The effect on the cg of the usable infight
items of fuel may be checked by subtracting the
weights and moments of such items from the takeotf
gross weight and moment and checking the landing
weight new momaent with the cg limits chart.

{4) This check will be mada to determine whether
or not the ¢g will remain within limtis during the en-
tire flight.

6-17. Loading Procedures The helicopter requires
no special loading preparation.

a. The loading procedure consists of placing the
heaviest items to be loaded as far aft as possible.
Such placement locates the cargo nearer the hali-
copter cg and allows maximum cargo load to be
transported, as well as maintaining the helicopter
within the safe operating ¢g limits for flight.

b. The mission ta be performad should be known
to determine the weight and moment of cargo,
treop transport, or litter patients to be carried on the
return trip.

c¢. If troops or litter patients are to be carried,

troop seats and litter racks shall be loaded aboard
and stowed.

6-3
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d. High density cargo distributed over floor area
shall not exceed 100 pounds per square foot.

6-18. Loading and Unloading of Other Than Gen-
eral Cargo

WARNING

Before transporting nuclear weapons, the
pilot shall be familiar with AR 95-27, AR
50-4 and AR 50-5.

The helicopter is capable of transporting nuclear
weapons, if required.

6-19. Tiedown Devices Refer to figures 6-8 and
6-9.

Section VIl. CENTER OF GRAVITY LIMITS

6-20. Center of Gravity Limits Refer to figure 6-2
for longitudinal limits. The lateral C.G. limits are 5
inches (5 inches to the right and left of the helicop-
ter centerline). The lateral C.G. limits will not be ex-

6-4

ceeded if external store loadings are symmetrical,
the hoist loading limits (fig 6-4 ) are observed, and a
reasonable effort is made to evenly distribute inter-
nel loads from left to right.
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HELICOPTER DIAGRAM
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Figure 6-1. Helicopter Station Diagram
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FUEL LOADING

CRASHWORTHY SYSTEM TANKS
EXAMPLE

WANTED
WEIGHT AND MOMENT FOR A GIVEN
QUANTITY OF USABLE FUEL IN
CRASHWORTHY FUEL SYSTEM.

KNOWN
U.S. GALLONS OF JP-4 FUEL.

METHOD
ENTER AT GALLONS ON JP-4 SCALE.
MOVE RIGHT TO READ WEIGHT
CONTINUE RIGHT TO INTERSECT DIAGONAL
LINE, THEN PROJECT DOWN TO READ
MOMENT /100 SCALE.

NOTE

WEIGHT —FOUNDS
P-4, JP-5, OR JP-8| THIS CHART PRESENTS FUEL MOMENT AS A

FUNCTION OF WEIGHT, UTILIZING A SINGLE CURVE

JP-4 FOR ALL FUEL TYPES. GALLON EQUIVALENT

U.S. GALLONS SCALES ARE BASED ON NOMINAL DENSITIES AT
{6.5 LB/GAL) 15°C.

FU
MOMENT

JP-6/JP-B
U.S. GALLONS
(6.8 LB/GAL)

i

e

20669 |::

TFULL (1404 LB) JP-5/J%
fEFLL e L8y 4

TS

P-4 - 206.5
L]

200

*73.2

60

100 4
Bl
*73. 24111
}ita004
so-f
l ipiises -
41200 : ]
R E1E T g P B : {
i gl el i f i
L i SERLEEs

MOMENT — INCH-POUNDS /100

*MOST FORWARD FUEL CG AT 73.2 GALLONS

Figure 6-2. Fuel Loading (Sheet 1 of 2)
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FUEL LOADING -y

MDA
AUKILIARY FUEL
304 GALLOMNS INTIRNAL
F.&5. 181,00

EXAMPLE
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Figurs 6-3. Fusl Loading {Shaat 1 af 2)
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FERSONMNEL LOADING CHART
MOMENT FOR PEREONMEL

EXAMPLE
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HOIST LOADING LIMITATIONS
DUE TO LATERAL C .G. LIMITS

HOIST IN FORWARD RIGHT POSITION

EXAMPLE

WANTED

MAXIMUM ALLOWABLE
HOIST LOAD

KNOWN

GROSS WEIGHT 86800 LBS
LONGITUDINAL C. G. 133.5,
CREW — PILOT & HOIST OPERATOR,

METHOD

ENTER GROSS WEIGHT

MOVE RIGHT TO INTERSECT
PILOT & HOIST OPERATOR CURVE,
MOVE DOWN TO READ
ALLOWABLE HOIST LOAD 550 LBS

NOTE

THE LESSER OF THE TWO WEIGHTS DERIVED
FROM LATERAL AND LONGITUDINAL CHARTS
SHALL BE USED (EXAMPLE 335 POUNDS).

GROSS WEIGHT TO BE THE LIGHTEST
WEIGHT OF THE HELICOPTER DURING

HOISTING OPERATIONS, BUT NOT INCLUDING
THE WEIGHT OF THE HOIST LOAD. FUEL
BURNED PRIOR TO HOISTING OPERATION MUST
BE DEDUCTED FROM TAKEOFF GROSS WEIGHT
BEFORE COMPUTING ALLOWABLE HOIST LOAD.

GROSS WEIGHT PRIOR TO HOISTING — POUNDS

8600

7600

7000

6600

HOIST STRUCTURAL LIMIT

5500

0 100 200 300 400 B0O 60O

ALLOWABLE HOIST LOAD — POUNDS

Figure 6-4. Holst Loading Limitations (Lateral CG)
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HOIST LOADING LIMITATIONS
DUE TO LONGITUDINAL C .G, LIMITS

HOIST IN FORWARD RIGHT OR FORWARD LEFT POSITION

EXAMPLE

WANTED

MAXIMUM ALLOWABLE
HOIST LOAD

KNOWN

GROSS WEIGHT 8600 LBS
LONGITUDINAL C.G. 133.5
PRIOR TO HOISTING,

METHOD

ENTER GROSS WT.

MOVE RIGHT TO C.G.

MOVE DOWN TO READ
ALLOWABLE HOIST LOAD 335 LBS

¥ GROSS WEIGHT AND C.G.
DO NOT INCLUDE HOIST LOAD

GROSS WEIGHT PRIOR TO HOISTING — POUNDS

9500+ : -
. Elicon L TT] |,¢I,‘.
iy SN Gnody ||
8000 i i, LA
TN N RS
PSS S SRS s e N
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6600 ~f o
: ' i L S3E
T lf L L
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EEEE J 17 ll ' i
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ALLOWABLE HOIST LOAD — POUNDS

Figure 6-5. Hoist Loading Limitations (Longitudinal CG)
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EXTERNAL CARGO WEIGHT AND MOMENT
F.S. 137.66
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Chapter 7

Performance Data

Section I.

7-1. Purpose The purpose of this chapter is to
provide performance data. Regular use of this infor-
mation will enable you to receive maximum safe utili-
zation from the helicopter. Although maximum per-
formance is not always required, regular use of this
chapter is recommended for the following reasons:

a. Knowledge of your performance margin will al-
low you to make better decisions when unexpected
conditions or alternate missions are encounterad.

b. Situations requiring maximum performance will
be more readily recognized.

c. Familiarity with the data will allow performance
to be computed more easily and quickly,

d. Experience will be gained in accurately estimat-
ing the effects of variables for which data are not
presented.

INTRODUCTION

NOTE

The information provided in this chapter is
primarily intended for mission planning and
is most pseful when planning operations in
unfamiliar areas or at extremne conditions,
The data may also be used inflight, to es-
tablish unit or area standing operating pro-
cedures, and to inform ground command-
ers of performance/risk tradeoffs.

7-2. Chapter 7 Index The following index contains a
list of the sections and their titles, the figure num-
bers, subjects of each performance data chart con-
tained in this chapter.

INDEX

Page

Section | Introduction
Figure 7-1, Temperature Conversion Chart
I Torque Available
Figure 7-2. Maximum Torque (30-Minute
Operation) Chart
Il Hover
Figure 7-3. Hover Charts
Sheet 1, Power Required
Sheet 2, Ceiling
Figure 7-4. Control Margin Chart
Sheet 1
Sheet 2
IV Takeoff
Figure 7-5. Takeoff Chart
Sheet 1, Level Acceleration
Sheet 2, Climb and Acceleration
Sheset 3, Level Acceleration (15 Foot
Skid Height )
V Cruise
Figure 7-6. Cruise Charts
Sheet

Page

1, FAT=-30°C. Pressure Altitude
Sea Level to 2000 Ft
2, 4000 Ft to 6000 Ft
3, 8000 Ft to 10000 Ft
4, 12000 Ft to 14000 Ft
5, FAT =-15°C, Pressure
Altitude Sea Level to 2000 Ft
6, 4000 Ft to 8000 Ft
7. 8000 Ft to 10000 Ft
8, 12000 Ft to 14000 Ft
9, FAT = 0°C, Pressure
Altitude Sea Level to 2000 Ft
10, 4000 Ft to 6000 Ft
11, 8000 Ft to 10000 Ft
12, 12000 Ft to 14000Ft
13, FAT = 15°C Pressure
Altitude Sea Level to 2000 Ft
14, 4000 Ft to 6000 Ft
15, 8000 Ft to 10000 Ft
16, 12000 Ft to 14000 Ft
17, FAT = 30°C, Pressure
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Altitude Sea Level to 2000 Ft
18, 4000 Ft to 6000 Ft
18,  BOOO Ft to 10000 Ft
20, 12000 Ft 14000 Ft
21, FAT =45°C, Pressure
Altitude Sea Level to 2000 Ft
22, 4000 Ft to 6000 Ft
23, 8000 Ft to 10000 Ft
24, 12000 Ft to 14000 Ft
VI Drag
Figure 7-7. Drag Chart
Shest 1, Drag (Authorized
Configurations} Chart
Sheet 2, Drag Chart
Vil Climb-Descent
Figure 7-8. Climb-Descent Chart
Vil Fuel Flow
Figure 7-9. Fuel Flow
Sheet 1, Idie Fuel Flow Chart
Sheet 2, Fuel Flow vs. Torque

7-3. General The data presented covers the maxi-
mumn range of conditions and performance that can
reasonably be expected. In each area of perform-
ance, the effects of altitude, temperature, gross
weight, and other parameters relating to that phase
of flight are presented. In addition to the presented
data, your judgment and experience will be neces-
sary to accurately obtain performance under a given
set of circumstances. The conditions for the data
are listed under the title of each chart. The effects of
different conditions are discussed in the text. Where
practical, data are presented at conservative condi-
tions. However NO GENERAL CONSERVATISM HAS
BEEN APPLIED. All performance data presented are
within the applicable limits of the helicopter.

7-4. Limits Applicable limits are shown on the
chants. Performance generally deteriorates rapidly
beyond limits. If limits are exceeded, minimize the
amount and time. Enter the maximum value and
time above limits on DA Form 2408-13 so proper
maintenance action can be taken.

7-5. Use of Charts

a. Chart Explanation. The first page of each sec-
tion describes the chart(s) and explains its uses.

b. Shading. Shaded areas on charts indicate pre-
cautionary or time limited operation.

¢. Reading the Charts. The primary use of each
chart is given in an example to help you follow the
route through the chart. The use of a straight edge
(ruler or page edge) and a hard fine point pencil is
racommended to avoid cumulative errors. The ma-

7-2

jority of the charts provide a standard pattern for use
as follows: enter first variable on top left scale,
move right to the second variable, reflect down at
right angles to the third variable, reflects left at right
angles to the fourth variable, reflect down, etc. until
the final variable is read out at the final scale.

NOTE

An example of an auxiliary use of the
charts referenced above is as follows: Al-
though the hover chart is primarily ar-
ranged to find tarque required to hover, by
entering torque available as required,
maximum skid height for hover can also be
found. In general, any single variable can
be found if all others are known. Also, the
tradeoffs between two variables can be
found. For example, at a given pressure
altitude, you can find the maximum gross
weight capability as free air temperature
changes.

d. Dashed Line Data. Data beyond conditions for
which tests were conducted are shown as dashed
lines,

7-8, Data Basis The type of data used is indicated
at the bottom of each performance chart under
DATA BASIS. The applicable report and date are
also given. The data provided generally is based on
one of four categories:

a. Flight Test Data. Data obtained by flight test of
the aircraft by experienced flight test personnel at
precise conditions using sensitive calibrated instru-
ments.

b. Derived From Flight Test. Flight test data ob-
tained on a similar rather than the same aircraft and
series. Generally small corrections will have been
made.

c. Calcuiated Data. Data based on tests, but not
on flight test of the complete aircraft.

d. Estimated Data. Data based on estimates using
aerodynamic theory or other means but not verified
by flight test.

7=7. Specific Conditions The data presented are
accurate only for specific conditions listed under the
title of sach chart. Variables for which data are not
presented, but which may affect that phase of par-
formance, are discussed in the text. Where data are
available or reasonable estimates can be made, the
amount that each variable affects performance will
be given.



7-8. General Conditions In addition to the spe-
cific conditions, the following general conditions are
applicable to the performance data.

a. Rigging. All airframe and engine controls are
assumed to be rigged within allowable tolerances.

b. Pllot Technigue. Normal pilot technigue is as-
sumed. Control movements should be smooth and
continuous.

¢. Helicopter Varlation. Variation in performance
between Individual helicopters are known to exist;
however, they are considered to be small and can-
not be individually accounted for,

d. instrument Varlation. The data shown in the
performance charts do not account for instrument
inaccuracies or malfunctions.

7-8. Performance Discrepancles Regular use of
this chapter will allow you to monitor instruments and
other helicopter systems for malfunction, by com-
paring actual performance with planned perform-
ance. Knowledge will also be gained concerning the
effects of variables for which data are not provided,

T™ 55-1520-210-10

thereby Increasing the accuracy of performance
predictions.

7-10. Definitions of Abbreviations

a. Unless otherwise indicated abbreviations and
symbals used in this manual conform to those es-
tablished in Military Standard MIL-STD-12, which is
periodically revised to reflact current changes in ab-
breviations usage.

b. Capitalization and punctuation of abbreviations
varies, depending upon the centext in which they ara
used. In general, lower case abbreviations are used
in text material, whereas abbreviations used in
charts and lllustrations appears in full capital letters.
Periods do not usually follow abbreviations; how-
ever, periods are used with abbreviations that could
be mistaken for whole words if the period were omit-
ted.

7-11. Temperature Conversion Tha temperature
conversion chart figure 7-1 is arranged so that de-
grees celsius can be converted quickly and easily by
reading celsius and looking directly across the
charts for fahrenheit equivalence and vice versa.

Section ll. TORQUE AVAILABLE

7-12, Description The torque available charts
show the effects of altitude and temperature on en-
gine terque.

7-13. Chart Differences Both pressure altitude and
FAT affect engine power production. Figure 7-2
shows power available data at 30 minute power rat-
ings in terms of the allowable torque as recorded by
the torquemeter (psi). Note that the power output
capability of the T53-L-13 engine can exceed the
transmission structural limit (50 psi calibrated) under
certain conditions.

a. Figure 7-2 is applicable for maximum power,
30 minute operation at 324 rotor/6600 engine rpm.

b, If the hot metal plus plume tailpipe is installed
on the aircraft, subtract 1 psi from the torque values
obtained from figure 7-2.

7-14. Use of Chart The primary use of the chart is
illustrated by the examples. In general, to determine
the maximum power available, it is necessary to
know the pressure altitude and temperature. The

calibration factor (Data Plate Torque), obtained from
the engine data plate or from the engine acceptance
records, is the indicated torque pressure at 1125 ft—
|bs actual output shaft torque, and is used to correct
the error of individual engine torque indicating sys-
tem.

NOTE

Torque available values determined are not
limits. Any torque which can be achieved,
without excesding engine, transmission, or
other limits, may be used.

7-15. Conditions Chart [fig 7-2) is based upon
speeds of 324 rotor/6600 engine rpm grade J-4
fuel. The use of aviation gasoline will not in-
fluence engine power. All torque availables are
presented for bleed air heater and deice off.
Decrease power availoble 1.4 psi for heater on
and 2.1 psi for deice on; decrease torque
available 3.5 psi if both bleed air heater and
deice are operating.

7-3
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Section Il

7-16. Description The hover charts (fig 7-3,
sheets 1 and 2) shows the hover ceiling and the
torque required to hover respectively at varicus
pressure altitudes, ambient temperatures, gross
weights, and skid heights. Maximum skid height for
hover can also be obtained by using the torgque
available from figure 7-2.

7-17. Use of Chart The primary use of the haver
charts is illustrated by the charts examples. In gen-
eral, to determine the hover ceiling or the torque
required to hover, it is necessary to know the pres-
sure altitude, temperature, gross weight and the de-
sired skid height. In addition to its primary usse, the
hover chart (sheet 2) can also be used to determine
the predicted maximum hover height, which is
needed for use of the takeoff chart (fig 7-5).

7-18. Control Margin

a. Sheet 1 of the control margin charts (fig 7-4)
shows the maximum right crosswind which one can
achieve and still maintain directional control as a
function of pressure altitude, temperature, and
gross weight. Sheet 2 of the control margin chart
(fig 7-4) shows the combinations of relative wind ve-
locity and azimuth which may result in marginal di-
rectional or longitudinal contral.

Saction IV.

7-20. Description The takeoff chart (fig 7-5)
shows the distances to clear various obstacle
heights, based upon several hover height capabili-
ties. The upper chart grid presents data for climbout
at a constant INDICATED airspesd. The two lower
grids present data for climbouts at varicus TRUE
airspeeds. Figure 7-5, sheet 1, is based upon level
acceleration technique, sheet 2 is based upon a
climb and acceleration from a 3 foot skid height and
sheet 3 is based upon a level acceleration from a 15
foot skid height.

NOTE

The hover heights shown on the chart are
only & measure of the aircraft's climb ca-
pability and da not imply that a higher than
normal hover height should be used during
the actual takeoff,

HOVER

b. Use of the control margin charts Is illustrated by
the example on sheet 1. Ten percent pedal margin
(full right to full left) is considered adequate for di-
rectional controf when hovering. The shaded area on
sheet 1 indicates cenditions where the directional
control margin may be less than ten percent In zero
wind hover. The shaded area on sheset 2 labeled DI-
RECTIONAL indicates conditions where the direc-
tional control margin may be less than ten percent
for crosswind components in excess of those deter-
mined from sheet 1. The shaded area on sheet 2
labeled LONGITUDINAL indicates wind conditions
where longitudinal control may be less than 10 per-
cent, These charts are based on control margin
anly.

7-19. Conditions

a. The hover charts are based upon calm wind
canditions, a leve! ground surface, and the use of
324 rotor rpm.

b. The control margin charts are based on test of
in-ground effact (IGE) translation flight over a level
surface at 324 rotor rpm. Use of these charts is to
determine if adequate control margin will be avail-
able for IGE and OGE hover in winds or low speed
translation.

TAKEOFF

7-21. Use of Charts The primary use of these
charts is lllustrated by the charts examples. The
main consideration for takeoff performance is the
hovering skid height capability, which includes the
effects of pressure altitude, free air temperature,
gross weight, and torque. Hover height capability is
determined by use of the hover chart, figure 7-3, A
hover check can be made to verify the hover capa-
bility. If winds are present, the hover check may dis-
close that the helicopter can actually hover at a
greater skid height than the calculated value, since
the hover chart is based upon calm wind conditions.

7-22. Conditions

a. Wind. The takeoff chart is based upon calm
wind conditions. Since surface wind velocity and di-
rection cannct be accurately predicted, all takeoff
planning should be based upon calm wind condi-
tions. Takeoff into any prevailing wind will improve
the takeoff performance.



WARNING

A tallwind during takeoff and climbout
will increase the obstacle clearance dis-
tance and could prevent a successful
takeofi.

Section V.

7-23. Description The cruise charts (fig 7-6,
sheets 1 through 24) show the torque pressure and
engine rpm required for level flight at various pres-
sure altitudes, airspeeds, gross weights and fuel

flows.
NOTE

The cruise charts are basically arranged by
FAT groupings. Figure 7-6, sheets 1
through 24, are based upcn operation with
clean configuration. Each chart has
dashed line that represents a ten square
foot equivalent flat plate drag area. This al-
lows quick determination of Delta PS| for
other than clean configurations.

7-24. Use of Charts

CAUTION

Cruise flight is restricted to 319 to 324

Rotor RPM (6500 to 6600 Engine RPM.).
Cruise at 324 Rotor/6600 Engine RPM

is recommended. The cruise chart data

for true airspeeds above 40 KTAS is

based on 314 Rotor/6400 Engine RPM.

Until the cruise charts are revised per-

formance planning shall be accomplish-

ed using the procedures and torque cor-

rections from Table 7-1.

The primary use of the charts is illustrated by the
examples provided in figure 7-6. The first step for
chart use is to select the proper chart, based upon
the planned drags configuration, pressure altitude
and anticipated free air temperature; refer to
chapter 7 index (para 7-2). Normally, sufficient ac-
curacy can be obtained by selecting the chart
nearest to the planned cruising altitude and FAT, or
the next higher altitude and FAT. If greater ac-
curacy is required, interpolation between altitudes
and/or temperatures will be required. You may
enter the charts on any side: TAS, IAS, torque
pressure, or fuel flow, and then move vertically or
horizontally to the gross weight, then to the other
three parameters. Maximum performance condi-
tions are determined by entering the chart where the
mazimum range or maximum endurance and rate of
climb lines intersect the appropriate gross weight;
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b. Power Settings. All takeoff performance data
are based upon the torque used in determining the
hover capabilities in figure 7-3.

CRUISE

then read airspeed, fuel flow and PSI torque
pressure. For conservatism, use the gross weight at
the beginning of cruise flight. For greater accuracy
on long flights it is preferable to determine cruise in-
formation for several flight segments in order to
allow for decreasing fuel weights (reduced gross
weight). Estimated performance data is presented
for hover (KTAS=0) in figure 7-6, however, the
hover performance data presented in figure 7-3 ia
more accurate and should be used in planning
critical hover performance. The following
parameters contained in each chart are further ex-
planed as follows:

a. Alrspeed. True and Iindicated airspeads are pre-
sented at opposite sides of each chart. On any
chart, indicated airspeed can be directly converted
to true airspeed (or vice versa) by reading directly
across the chart without regard for other chart infor-
mation. Maximum permissible airspeed (VNE) limits
appear on some charts. f no line appears, VNE is
above the limits of the chart.

b. Torque Pressure (PSi). Since pressure altitude
and temperature are fixed for each chart, torque
pressures vary according to gross weight, airspeed
and bleed air on or off. See paragraph 7-15 for ef-
fect of bleed air heater and deice.

NOTE

Torque available values determined are not
limits. Any torque which can be achieved,
without exceeding engine, transmission, or
other limits, may be used.

¢. Fuel Flow. Fuel flow scales are provided oppo-
site the torque pressure scales. On any chart,
torque pressure may be converted directly to fuel
flow without regard for other chart information. All
fuel flows are presented for bleed air heater and de-
ice off. Add two percent fuel flow (about 14 Ib/hr)
for heater on and. increase fuel flow three percent
(approximately 21 Ib/hr) for deice on. If both are op-
erating, add five percent fuel flow (about 35 Ib/hr) to
chart values,

7-5
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d. Maximum Range. The maximum range linas In-
dicate the combinations of weight and airspeed that
will produce the greatest flight range per gallon of
fuel under zero wind conditions. When a maximurn
range condition does not appear on a chart it is be-
cause the maximum range speed is beyond the
maximum permissible speed (VNE}; in such cases,
use VNE cruising speed to cobtain maximum range.

7-25. Conditions The cruise charts are based upon
operations at 324 rotor/6600 engine rpm below 40

Sectlion VI.

7-26. Description The drag chart (fig 7-7, sheet 1
of 2} shows the authorized configuration or the
squivalent flat plate drag area changes for additional
aircraft modifications. There is no increase in drag
with cargo doors fully open. Tha upper left portion of
figure 7-7, sheet 2 of 2, presents drag areas of typl-
cal external loads as a function of the load frontal
area. The balance of the charts shows the additional
torque required in level flight due to the increase In
drag caused by external loads, aircraft modifications
or authorized configurations.

7-27. Use of Chart The primary use of the chart Is
llustrated by the example. To determine the change
In torque it is necessary to know the drag area
change, the true airspeed, the pressure altitude and

Section Vil
7-29. Description

The climb descent chart fig 7-8,

shows the change in torque (above or below torque
required for level flight under the same gross weight
and atmospheric conditions) to obtain a given rate
of climb or descent.

7-30. Use of Chart

Ciimb-Descent. The primary uses of the chart are
llustrated by the chart examples.

a. The torque change obtained from the grid scale
must be added to the torque required for lavel flight
{for climb)—or subtracted from the torque required

8. Maximum Endurance and Rate of Climb. The
maximum endurance and rate of climb lines indicate
the airspeed for minimum torque pressure required
to maintain level flight for each gross weight, FAT
and pressure altitude. Since minimum torque pres-
sure will provide minimum fuel flow, maximum flight
endurance will ba obtained at the airpesds Indl-
cated.

KTAS and 314 rotor/6400 engine rpm for true
airspeeds above 40 knots,

DRAG

the free alr temperature. Enter at the known drag
area change, move right to TAS, move down to
pressure altitude, move left to FAT, then move down
and read change in torque. In addition, by entering
the chart in the opposite direction, drag area change
may be found from a known torque change. This
chart Is used to adjust cruise charts for appropriate
torque and fuel flow due to equivalent fiat plate drag
area change (AF). For frontal areas exceeding val-
ues shown on figure 7-7 (sheet 2 of 2) use a smaller
value and multiply, e.g. 36 sq. ft.=9 sq. ft.x4.

7-28. Conditions The drag chart is based upon 314
rotor/6400 engine rpm.

CLIMB-DESCENT

for level fight (for descent)—obtained from the ap-
propriate crulse chart In order to obtain a total climb
or descent torque.

b. By entering the bottam of the grid with a known
torque change, moving upward to the gross weight,
and left to the corrasponding rate of climb or de-
scent may also be obtained.

7-31. Conditions

Climb~Descent. The climb-descent chart is based
on the usa of constant rotor or engine rpm. The rate
of climb (descent) presented is for steady state
conditions and rpm bleed could increase (decrease)
the rate of climb (descent) shown.



Section VIII.

7-32. Description

a. The fuel flow chart (fig 7-9) shows the fuel flow
al engine idle and 324 rotor/6600 engine rpm with
flat pilch,

b. Fuel flow vs forque, shows fuel flow in pound-
per-hour versus torquemeter psi for pressure
altitudes from sea level to 14000 feet and for 0°C
free air temperalure.

7-33. Use of Chart

a. The primary use of the idle tuel flow chart is il-
lustraled by the example. To determine the idle fuel
flow, il is necessary 1o know the idle condition,
pressure allilude, and free air temperature. Enter al
the pressure altitude, move right to FAT in ap-
propriate grid, then move down and read fuel flow
on the scole corresponding to the condition. Refer to
the cruise charls to obtain fuel flow for cruise power
conditions.

TM 55-1520-210-10

FUEL FLOW

b. Fuel flow will increase about two percent with
the bleed air heater on and three percent with deice
on. When both systems are on, increase fuel flow
five percent. Also o range or endurance penalty
should be accounted for when working cruise chart
data. A foirly occurate rule-of-thumb 1o correct fuel
flow for temperatures other than 0°C FAT is 1o in-
crease {decrease) fuel flow 1 percent for each 10°C
increase (decrease) in FAT.

7-34. Conditions

These charls are based upon the use of JP-4 fuel. The
change in fuel flow when using other jet fuels is in-
significant,

Change 2 7-7
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Teble T-1 Torgque Coveection ([Bheet 1 of &)

To determine croiees perforsance deta fof 324 Botor/6600 Esgins
K oL spesds shove ETAS, follsw the fnsiruclicas (o paragraph
T-2% ewvepl:

1. kid sppropriale terges carrectiss Feem this table to Lhe
calibrated corque reguired values determised frem the intereection
of che sivspesd aod gross wright limrs oo the wpper (6400 Eoglos
BFM} portion of the craioe chark.

b, Dekemnine feel Flow cOFCESpending te the corrected torque
required from the lower (EEDD Enpine EPM] portiom of the cruize
chart .

E. Detdrmins cemlinoous Lorgos aveilable (CONT TR AYAIL) aad
30 minute Lerqus avadilsble (30 MIN TRO AVAIL) from the lower
{6E00 Engina RFH) poctisn of the crfuise chagk,

WANTED

Speed for Haximm Rangs
Calibrate Torgue Reguired aed Fusl Flow st Baxisom Hange

Ll

12k Fokor/6600 Engine EPE
Clean Gonfiguratics

FAT = =3j0°C

Frogzure Altiteds = BODD feek
Orose Welght = E300 pounds
Rool Hounted Sysoem

Locats [-30%C FAT, BOOOD Feet) Chart (figwre 7-& Shest 3 of 28)
Find Isiersection of B500 LB Gr Wi Line Witk Lke Max Range Line
Ta Read Speed for Hawimum Ranger
Hove Right, Read TAS = 105.3 Enot
Hewe Lefr, Read IAS = 102.3
To Bead Calibpated Torqus Bequired @ 314 Boverfh&DD Engine BEH
Hawre [am, Read Tergus = &1.F P51
Ta Carmect Tl:l-:rq_ut Eeguired for S50 Engine K
From Table for Skest 3 (000 Ft -30°C) 8 mh Lir Gross Weight
For 90 KTAS, Torger Corcectism = 3.5 PRI
For 110 KTAS, Torgque Cerrection = 5,7 PSI
Interpolate for 165.% KTAS  Tozgoe Correction = 5.2 Pu!
Correctied Targoe Requiced = 41,2 P51+ 5.1 P41 = &6.% PE]
To betarmina Feel Flow
Entar Figars T-6, Sheet 3 of 24 At 464 FEI Tergue:
Hove Devs Repd Fuel Flow = 616 Lb/Hr
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(Sheet 2 of 4)

TABLE 7-1 TQRQUE CORRECTION

TORQUE CORRECTION - PSI

0

2000
NA
NA
NA
NA

SHEET 1
SL
NA
NA
NA
NA

50
70
90
110
KTAS
50
70
90
110

110
[-15°C FAT]

GW-LB
5500

(-30°C FAT)
KTAS

GW-LB
5500
6500
7500
8500
9500
6500
7500
8500

-0.8

.1

-0

0.9 0.4

0.8

.61

1

50

9500

7-9



SHEET 12

{Baapet ) ad &)
12000
0.9

SHEET 11

TORQUE CORRECTION - PSI
8000

SHEET 10

4000

TORGUE CORRECTIOH

ARLE 7-1

SHEET 9

[0°C FaT]
GW-LB
5500

T™ 53-1520-210-10

805

=

14000
0.8

(= B =)

S -

0_10
112

10000
0.9

1.0
.1
%

1

2000 6000
NA 1.1 1.1
NA 1
NA 1
NA 2

SL
NA
NA
NA
NA

KTAS
50
70
90

110

NA
NA
NA
NA

=7.3
-8.5
SHEET 16

-6.9
-15.4

=2.0

5.3

-6.3
ET 15

110
(15°C FAT)

6500
7500
8500
49500
GW-LB

VI~ o
oo o

14000

683
000

12000
0.6

788
0000

10000

.403!4“06798
o -

00000

068019

=9 -
0000100000

3124“07919
L =

00010

KTAS
50
70
90

110

5500

g
=Tl
=79
NA
NA
NA
NA

-19.6

6500
7500
8500
9500

7-10
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TABEE 7-1
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TEMPERATURE CONVERSION CHART

AIR TEMPERATURE
0 iE
+860 +140

+ 130
+so - +120
+110
+40
+ 100
+90
+30
+80
+20 +70
+ 80
+10 +60
+ 40
o +30
+20
—10
+10
0
-20
-10
-30 =20
-30
- 40 - 40
-850
- 50 st
-70
- 80
]

Figure 7-1. Temperature Conversion Chart

7-12
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MAXIMUM TORQUE AVAILABLE (30 MINUTE OPERATION)
ANTI-ICE OFF BLEED AIR HEATER OFF
324 ROTOR/8800 ENGINE RPM

50 s
EXAMPLE

40
WANTED +
INDICATED TORQUE }
CALIBRATED TORGUE 40
KNOWN
PRESSURE ALTITUDE =10,000 FT.
OAT=15%¢C 20 ‘a 1’(:?’0 H-
CALIBRATION FACTOR =66.0 o - (%?‘b-- : H

$ gosi iy :

ETHOD .'. 10 (!i;' as. s
ENTER FAT = ¢ TR
MOVE RIGHT TO PRESSURE } i 3
ALTITUDE N
MOVE DOWN TO CALIBRATION o t i |
FACTOR it |
MOVE LEFT, READ INDICATED i
TORQUE =39 PS| 10
FOR CALIBRATED TORQUE CONTINUE
DOWN THRU CALIBRATION FACTOR,

READ CALIBRATED TORQUE =36.0 PSI
.20
-30 itsiss
60 HE
i o B
= i £ o o o
i ;
g
v 40
w
2
[}
a
o 30
L
[=]
d
< 2 3
o 2
=] b FHz
F4 HHeH
10 X
0 5 H
10 15 20 25 20 5 40 45 50

CALIBRATED TORQUE — P8I
DATA BABIS: CALCULATED FROM T53-1-138 ENGINE PROGRAM 19.28.25.03 CORRECTED FOR INSTALLATION

LOSSES BASED ON FLIGHT TEST, ASTA 66-04, NOVEMBER 1970. AND LOSS DUE TO
PARTICLE SEPARATOR

Figure 7-2. Maximum Torque Available (30 Minute Operation) Chart
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HOVER POWER REQLIRED
LEVEL SURFACE _ CALM WIHD
34 ROTORBEI0 EHGINE AFW

PEESELE ALTITULH = A0 FEET 5 g
FAT = - 4FC : Kl
CERCEEE WEKGHT = 3500 L TEER

(B MR S0 BIENGHT = 3 FERT i

MSOWE D, RESD Gl IBHATED
TOROUE = 314 PEI
BRCR THE TABLE FON FAT a0
= - R AN 5 PR TORRE 115
TORSUE CONMECTIOH OF Ll [

gi

rh ]

BRECRE MEGUMED TO HOWDS i3
N3 32 = NT RS

Foo
DATE AR [5F FEVE ) FRORE YL BT "{ 1
TEET, ABTA ~TER s, MOVEVER 18670 Ji

:E':-!:\r. ‘| —:- T i
..._ !v..‘. ol =

o (.9

o[, i ;
152 S SR B I
I B -

SEE S EmEEL o

Figure T-3. Hewer (Powsr Reguired) Chart (Sheel 1 of 2)
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HOVER CEILING
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MAXIMUM TORQUE AVAILABLE (30 MINUTE OPERATION)

EXAMPLE

WANTED
GROSS WEIGHT TO HOVER

KNOWN
PRESSURE ALTITUDE = 10600 FEET
FAT = 10°C
SKID HEIGHT = 2 FEET
METHOD
ENTER PRESSURE ALTITUDE
MOVE RIGHT TO FAT
MOVE DOWN TO SKID HEIGHT

MOVE LEFT, READ GROSS WEIGHT
TO HOVER = 8500 POUNDS

CORRECTION TABLE:

324 ROTOR/6600 ENGINE RPM
12000 SR L
: S O A~ HT
o~ ot
L NETH]
10000 + S PN
: Lo N
" fula = H ey
¥ 8000
w35 R
E o :
60007
S TN
g S I
= A s e
B 4000 < SR
=
a
'- a
2000+ . (-
= B i diste

NOTE:
WHEN OPERATING BELOW 20w
INCREASE TORQUE REQD BY:

PSI

FaT| ™ o & 5

oc 2 3 4 i
—20°C d L] B L
—-40°C 14 21 28 3.5
-50°C 24 36 48 80
-60°C 4.0 6.0 8.0 10.0

DATA BASIS: DERIVED FROM YUH-1H FLIGHT

TEST, ASTA-TDR 66-04 NOVEMBER 1970

Figure 7-3. Hover (Ceiling) Chart (Sheet 2 of 2)
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COMTROL MARGIN

TRANZUATIONAL FLGHT 524 BUPCIE SS00 ERC IE B

1 T 1% T
3 - HEH
H+ H i
0 i 414 =
TH ...I..u.ﬂ.ﬂ_.“ -
! + 2 il
RTiREEE -
1 Sy e
; 1
s Ll X
1
=
1 L -
1 £m E
- . -
i
]
= S2E1888 11 AR
e +
— =" m s 1 u:
i1 o il o | | 1T N T
82 I iE8 0 i
Y =T
H i 2
2 1 Hun
1 = ! 1 ]
x T ! .
: it _ i
| = 1] ! - = |
.
5 .

A

EXAMPLE

R FEOHT CROEEaTE

COMPCRENT el 1%
HAFE PEGAL BRI

L]

FRFIAURE L TFIGGE = SO0 FEET

FAT o 87

AROSE WODIT = §500 POHREG

FRTER FREERLRE R4 Ty o
MOVE BalET T FAT

MOVE DA TO KEOWA GU0E5 WTIGHT RS

MOV UIFT ARD FEAG 1RR

AN HE. CROSESWIND CIRARONTNT

NEFLA TO SHEET I SAFD PROAL RRAFGEH
sy B LEGA Telan 10 FON CROSSWIND

LRI NTS GREATER THAN 8.5 k0TS

M THE SHADEG & FES, LUSELED [N TIOMAL.

Flgurs T-& Control mepin (Shes 1 ad 2

DATA BARE CERNED FROM FLCHT TEST

LAl
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CONTROL MARGIN
TRANSLATIONAL FLIGHT 324 ROTOR/6400 ENGINE RPM

CONDITIONS WHERE THE CONTROL
MARGIN MAY BE LESS THAN 10%
ARE SHOWN IN SHADED AREA

316 o° a5°
X \ /
300° 60°
o,
3
o) =
S ]
Z|
)
2 E
&
2700 WESEEEEEER Tt g = 00
260° )
=
4
(=]
2
2400 / I : 3 1200
iGIT]
il
o
210° I 150°
180°

DATA BASIS: DERIVED FROM FLIGHT TEST USA ASTA 68-37. JUNE 1969

Figure 7-4. Control margin (Sheet 2 of 2)
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TAEEDFF
LEVEL ACCELERATION, 3 FT SKID HEGHT
324 ROTONEE00 PRGNE RPM MAXEALS TOROUE AVAILABLE
CALM WD LEVEL SURFAGE ALL CONFIGURATIONS

BT AT 1 4 woce, 20
. T 5

HIA
TN

EXAMPLE A
waRTES
BRAMEN 10 CLEAR CBRTACLE
EHEY

5

f_...-n"'

R LA FROWEN HEKEET = B0 FOOT
ORFTACLE HBGHT = &0 FEFT

T

A HOVER HBEHT - P
a
e
|1

EFETER WY HOWER HEST
mnmmMMI|umrr 3 e I

[
SR, NN

EXAMPLE ©
HRATED
GIITAMCE T0 CLEAN OSSTACLE

LD

MAX HOVER HEEHT = 8 FRET
ONSTACLY MUGHT = B0 FEET
CLMBCUT MASFEED = 40 RNOTS

A WA BOOMT - FIET

URTEN AN SRIWIR HEIGHT
r.-u-.rthunr T DUSSOUT TRUE AMSeTID
MAOVE DOWH TO GRENTADLE FEIGHT

MAGVE LEFT MEAD DESTAHCE
Th CLREA DEVTADE = B30 AT

P oy
5

Eam,___, |

I a

DATA, BRSHE: DENGGD TEDM FLISSHT TS FRO-FOR 8437, ROVIMMER 004

Flgure 7-3. Tlhiﬂfﬂ\ﬂ;ﬂlﬁ-};dm
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TAKEOFF
CLIME AND ACCHLERATION. 3 FT 5K HEMGHT

124 ROTORMGEOD DNGINE FPM  MANKLUM TOROUE AVAILABLE
CALM WIND LEVEL SURFACT ALL CORSIGURATIONS

CLWISTRIT AT B RIRH MGOF, 30 KIAS HOSD

T
i 2= - oy t
EXAMFLE A e 5 | =t ]
10 - — e L
WARTED EE 1 14 Mg Al
DETAMCE T3 CLEAN SEETACLE = h
a
EnCrA 2 .
| TR
HEY HIIN SRAHT - ¥ T 00 300 &0 RE BE VH 13N 1800 170 1890 2100

DESTANCE FEGUMED T CLEAM OBSTALLE — FT

m T (et b

FEE-" S

PATA Rideh CERVED EROE ViR |E FLIGST TEST, ASTA-TOR S8-08, MOWEMSER TET0

Flgure 7-5, Takeoff Chart (Sheet 3 of 1)



TH 55152321310

TAKEQFF
LEWEL ACCELEHATION, 15 FT SEID MEIGHT
324 ROTORIGEOD ENGME NPW BAKIMUM TOROUE AVAILABLE
CALN WIND LEWEL SUAFAGE ALL CORPGURATIONG
CUWMBOUT BT 37 SIA% =00F, M0 KiES s

E S0y 1L T
ENAMPLE & ¥
- ]
3
OETARCE 10 CLEAN CHITALLE i
!

MK HOWER ST = 17 FEET
CENTALLE MEGHT = 13 FEOIT

EETARLE SEOUMEG T AEAR OBETACLE = T

TR0

FATEA i HOVER jSERa {3 IREUT AT vamnls Taij secaeibe
BEGVE PROHT T CEITACLE BRERT

X 1] L | 1ol W

SATAT DOWY. MIND DISTARCE E [ 1]
0 GyiaR DEATACLE - §O3E SEET y R [ | 1
1 (-4

E I . I

S - =

2
EXAMPLE B -

WANTEDR

1]
"‘lh. ' "

-~ BEFT

ErancE T Culnd DRETADLE
L=
MEE SRR HEIEET - 17 FRET

CESTRLE HESHT = 10m T
CLBRLUT AFSPEED = &0 KT&S

[SNTEA WAE HOVEN HEKHT

e PEGRT T CLd BT

THIE AFSPEED

WEYE DM TO CRISTACIE ERGeIT
WOWE LEFT, mRAD Do andE

TO CLEAR DESTARCLE = %000 FEET

EATA BAGI DOAFFDD FROEY YUs-TH PLEIHT TEEE, AGTA -TDE p-0d, HOVEVRTR 1973

Figurs 7-5. Takaoft Chart {Gheet 3 of i)
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CRUISE SAUIEE
CLEAN CONFIGUMATION IB'.:I‘I.II.
SEA LEVEL FAT | 200 FEET b il
PRESSURE ALTITUDE |-30°C| PREESURE ALTITUDE il
FLEL PO FLE| o
bt SN . A
= ANOTE — ENOTS = EMOTH
m‘! 400 EEG :lbu BOD BO
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w"l—w—r - = }F'i T 1 n (Em
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most WG 0 o oo olo e ok Mograg e W Mo Mo e o0
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BATA BANE OEMNYEDFROWN ¥UA-1H FoSHT TEET, AETA- T D06, HEYVEMBER IR0

Flgune T-8, Crulsa Chart (Bhoat 1 of 24)
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EXAMPLE

WANTED
CALIBRATED TORQUE REQUIRED FOR LEVEL FLIGHT, FUEL
FLOW, INDICATED AIRSPEED
KNOWN
CLEAN CONFIGURATION
WEIGHT = 9000 LB
PHESSURE ALTITUDE = 5000 FEET

F -3
DESIFIED TRUE AIRSPEED = 100 KNOTS ROOF MOUNTED
SYSTEM

METHOD (INTERPOLATE)

ENTEH TFlUE AIRSPEED
LIBRATED TORQUE, FUEL FLOW, AND IAS ON EACH
ADJACENT ALTITUDE ANDIOH FAT, THEN INTERPOLATE
BETWEEN ALTITUDE AND/OR FAT,

ALTITUDE, FEET 4000 FT 6000 FEET 5000 FEET
FAT, C -30 -30 -30
$élﬁlgﬂe:l'§g' 41.2 40.2 40.7
E‘BJ.'EFII.FIFLOWI 582 558 5§70

IAS, KNOTS 104.5 100.7 102.8
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CRUISE
CLEAK CONFIGURATION

4000 FEET H.!I' &000 FEET

PREBSURE ALTITUDE | PRESSURE ALTITU
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Figure T-6. Cridgse Cham {1 of 249)
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EXAMPLE
WANTED

SPEED FOR MAXIMUM RANGE
CALIBRATE TORQUE REQUIRED AND FUEL FLOW AT MAXIMUM RANGE
SPEED FOR MAXIMUM ENDURANCE

KNOWN

CLEAN CONFIGURATION, FAT = -30°C
PRESSURE ALTITUDE = 8000 FEET,
AND GROSS WEIGHT = 8500 POUNDS
ROOF MOUNTED SYSTEM

METHOD

LOCATE (-30°C FAT, 8000 FEET) CHART

FIND INTERSECTION OF 8500 GROSS WEIGHT LINE

WITH THE MAXIMUM RANGE LINE

TO READ SPEED FOR MAXIMUM RANGE:
MOVE RIGHT, READ TAS = 105.3 KNOT AND MOVE LEFT,
READ IAS = 102.3

TO READ FUEL FLOW REQUIRED:
MOVE UP, READ FUEL FLOW = 554 LB/HR

TO READ CALIBRATED TORQUE REQUIRED:
MOVE DOWN, READ TORQUE = 41.2 PSI

FIND INTERSECTION OF 8500 LB GROSS WEIGHT LINE

WITH THE MAXIMUM ENDURANCE LINE

TO READ SPEED FOR MAXIMUM ENDURANCE
MOVE RIGHT, READ TAS = 53.9 KNOTS AND MOVE LEFT,
READ IAS = 50,5 KNOTS
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CRUISE

CLEAN SOMFIGImRATION
BOGD FEET FAT 0000 FEET
l'ﬂf!ﬂ-l.llﬂ ALTITUDE | ;?“"':,_:I FRESSURE ALTITUDE
FUEL FLO®
N— wu IRHEATES
m? mnnﬂuun u:tﬂ::m ~ MNOE FON OUR ‘.L.-“n
o4 _m",a?:- 180 A0 4B SO0 NG 0D T:J“T".E S0 40 S0 BED SO0 Tn?'l."mm"

130H AR

EE :j__._\*;;\\\\s\\ |
T }2\3;\ A \\\f‘\\\\}; :
=N e

FUEL FLEW — BOURSE BIA oS UL FLBW — ROUREDS BER R
DATA BAMS  OERVED PR TUH I S LEIRT TERT, ARTA TOA B, NOVERBER 107

Figura T-6. Crutse Chart (Sheet 3 of 24}
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EXAMPLE
WANTED

ADDITIONAL CALIBRATED TORQUE REQUIRED AND FUEL FLOW
FOR EXTERNAL DRAG CONFIGURATICN

KNOWN

DF FCR EXTERNAL DRAG CONFIGURATION (FROM FIGURE 7-7,
EXAMPLE B) = 4 SQUARE FEET

GROSS WEIGHT = 8000 POUNDS

FAT = -30°C

PRESSURE ALTITUDE = 12000 FEET

TRUE AIRSPEED = 105 KNOTS

METHOD

ENTER TRUE AIRSPEED AT 105 KNOTS AND MOVE LEFT TO
8000 POUND GROSS WEIGHT LINE. MOVE UP TO FUEL FLOW
SCALE AND READ 510 LB/HR. MOVE DOWN TO CALIBRATED
TORQUE SCALE AND READ 39.0 PSI. MOVE LEFT (AT 105
KNOTS) TO 10 SQ FEET DF LINE. MIOVE UP AND READ 4.0
DPSI. DIVIDE 4 SQ FEET BY 10 SQ FEET = 40%. 40% OF 4.0
DPSI = 1.6 DPSl. ADD 1.6 AND 33.0 = 40.6 PSI. MOVE UP
FROM TORQUE SCALE AT THIS POINT TO FUEL FLOW SCALE
AND READ 537 LB/HR.
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Figure 7-6. Crulse Chart (Sheet 9 of 24)
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Figure 7-6. Cruise chart (Sheet 20 of 24)
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DRAG

EXAMPLE A

WANTED

CHANGE IN TORQUE REQUIRED DUE TO
EQUIVALENT FLAT PLATE DRAG AREA
CHANGE {/AF} FROM CLEAN (BASELINE)}
CONFIGURATION TO AN M-56 SUBSYSTEM
CONFIGURATION

/FDRAG AREA CHANGE = 15SQ FT
TRUE AIRSPEED = 120 KNOTS
PRESSURE ALTITUDE = SEA LEVEL
FAT = 0°C

METHOD

AF—80Q FT

ENTER DRAG AREA CHANGE

MOVE RIGHT TO TRUE AIRSPEED
CLEAN CONFIGURATION MOVE DOWN TO PRESSURE ALTITUDE
(BASE LINE} MOVE LEFT TO FREE AIR TEMPERATURE
MOVE DOWN, READ CHANGE IN

TORQUE = 12.2PSI
CARGO
MIRROR
EXAMPLE B

M-23 M-23 WANTED
INCREASE IN DRAG AREA DUE TO

EXTERNAL CARGO

M-69 M-69
KNOWN

16

SHAPE OF EXTERNAL LOAD = CYLINDER
M-58 M-58 FRONTAL AREA OF EXTERNAL LOAD = 6.8
S0 FT

7-48

METHOD

ENTER CHART AT SYMBOL FOR CYLINDER
MOVEDOWN TO 6.85Q FT

MOVE RIGHT AND READ INCREASED DRAG
AREA = 40SQ FT

Figure 7-7. Drag Chart (Sheet 1 of 2)
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CLIMB—DESCENT
314 ROTOR/6400 ENGINE RPM

3200

3000

2800

2600

2400

MOVE DOWN, READ CALIBRATED
TORQUE CHANGE = 12.6 PSI

2200
H
EXAMPLE & 2000
[
WANTED
E 1800
CALIBRATED TORQUE CHANGE
FOR DESIRED R/C OR R/D |
-
KNOWN E 1600
GROSS WEIGHT = 6000 LB
DESIRED R/IC = 1200 FT/MIN € 1400
METHOD 2
3
ENTER R/C 1200
MOVE RIGHT TO GROSS WEIGHT s
B
S

800

TR souss pasyieaas T
4] 5 10 15 20 25 30 35
CALIBRATED TORQUE CHANGE — PSI

DATA BASIS: DERIVED FROM FLIGHT TEST FTC-TDR62-21,
DECEMBER 1962, AND CALCULATED DATA.

Figure 7-8. Climb-Descent Chart
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Chapter 8
Normal Procedures

Section I. MISSION PLANNING

8-1. Mission Planning Missicn planning begins
when the mission is assigned and extends to the
preflight check of the helicopter. It includes, but is
not limited to checks of operating limits and restric-
tions; weight balance and loading; performance;
publication; flight plan and crew and passenger
briefings. The pilot in command shall ensure compli-
ance with the contents of this manual that are appli-
cable to the mission.

8-2. Operating Limits and Restrictions The mini-
mum, maximum, normal and cautionary operational
ranges represent careful aerodynamic and structural
calculation, substantiated by flight test data. These
limitations shall be adhered to during all phases of
the mission. Refer to chapter 5, OPERATING LIMITS
AND RESTRICTIONS, for detailed information.

8-3. Weight Balance and Loading The helicopter
shall be loaded, cargo and passengers secured, and
weight and balance verified in accordance with
chapter 6, WEIGHT, BALANCE AND LOADING. This
helicopter requires a weight and balance clearance,
in accordance with AR 95-16. The helicopter weight

Section Il
8-6. Crew Dutles

a. Responsibilities. The minimum crew required to
fly the helicopter is a pilot. Additional crewmembers,
as required, may be added at the discretion of the
commander. The manner in which each crewmem-
ber performs his related duties is the responsibility
of the pilot in command.

b. Pilot. The pilot in command is responsible for all
aspects of mission planning, preflight, and operation
of the helicopter. He will assign duties and functions
to all other crewmembers as required. Prior to or
during preflight the pilot will brief the crew on the
mission, performance data, monitoring of instru-
ments, communications, emergency procedures,
taxi, and load operations.

and center-of-gravity conditions shall be within the
limits prescribed in Chaper 5, OPERATING LIMITS
AND RESTRICTIONS.

8-4. Performance Refer to chapter 7, PERFORM-
ANCE DATA, to determine the capability of the heli-
copter for the entire mission. Consideration shall be
given to changes in performance resulting from vari-
ation in loads, temperatures, and pressure altitudes.
Record the data on the Performance Planning Card
for use in completing the flight plan and for refer-
ence throughout the mission.

8-5. Crew and Passenger Briefings A crew brief-
ing shall be conducted to ensure a thorough under-
standing of individual and team respansibilies. The
briefing should include, but not be limited to, copilot,
crew chief, mission equipment operator, and ground
crew responsibilites and the coordination necessary
to complete the mission in the most efficient man-
ner. A review of visual signals is desirable when
ground guides do not have direct voice communica-
tions link with the crew.

CREW DUTIES

c. Copilot (when assigned). The copilot must be
familiar with the pilots duties and the duties of the
other crew positions. The copilot will assist the pilot
as directed.

d. Crew Chief (when assigned). The crew chief wil
perform all duties as assigned by the pilot.

e. Passenger Briefing. The following is a guide
that should be used in accomplishing required pas-
sanger briefings. Items that do not pertain to a spe-
cific mission may be omitted.

(1) Crew Introduction.

(2) Equipment.

8-1
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(a) Personal to include ID tags.
(b) Professional.

(c) Survival.

(3) Flight Data.

(a) Route.

(b} Altituds.

(c) Time enroute.

(d) Weather,

(4) Normal Procedures.

(a) Entry and exit of helicopter.
(b) Seating.

(c) Seat belts.

(d) Movement in helicopter.

(e) Internal communications.

(f) Security of equipment.
(g) Smaking.

(h) Oxygen.

(i) Refueling.

(j) Weapons.

(k) Protective masks.

() Parachutes.

(m) Ear protection.

(n) ALSE

(5) Emergency Procedures.
(a) Emergency exits.

(b) Emergency equipment.
(c) Emergency landing/ditching procedures.

8-7. Danger Areas Refer to figure 8-1,

Section lll. OPERATING PROCEDURES AND MANEUVERS

8-8. Operating Procedures and Maneuvers This
section deals with normal procedures, and includes
all steps necessary to ensure safe and efficient op-
erating of the helicopter from the time a preflight be-
gins until the flight is completed and the helicopter is
parked and secured. Unique feel, characteristics
and reaction of the helicopter during various phases
of operation and the techniques and procedures
used for taxiing, takeoff, climb, etc., are described
including precautions to be observed. Your flying ex-
perience is recognized; therefore, basic flight princi-
ples are avoided. Only the duties of the minimum
crew necessary for the actual operation of the heli-
copter are included.

B8-9. Additional Crew Additional crew duties are
covered as necessary in section |l, CREW DUTIES.
Mission equipment checks are contained in chapter
4, MISSION EQUIPMENT. Procedures specifically re-
lated to instrument flight that are different from nor-
mal procedures are covered in this section following
normal procedures. Descriptions of functions, op-
erations, and effects of controls are covered in sec-
tion V, FLIGHT CHARACTERISTICS, and are repeated
in this section only when required for emphasis.
Checks that must be performed under adverse envi-
ronmental conditions, such as desert and cold
weather operations, supplement normal procedures

8.2

checks In this section and are covered in saction VI,
ADVERSE ENVIRONMENTAL CONDITIONS.

8-10. Checklist Normal procedures are given pri-
marily in checklist form, and amplified as necessary
in accompanying paragraph form, when a detailed
description of a procedure or maneuver is required.
A condensed version of the amplified checklist,
omitting all explanatory text, is contained in the Op-
erators Checklist, TM 55-1520-210-CL. To provide
for easier cross—-referencing, the procedural steps in
CL ere numbered to coincide with the corresponding
numbered steps in this manual.

8-11. Checks The checklist includes items for day,
night, and instrument flight with annotative indicators
immediately preceding the check to which they are
pertinent; N for night operation only; | for instrument
operations only; and O to indicate a requirement if
the equipment is installed. The symbol star % indi-
cates that a detailed procedure for the step is lo-
cated in the parformance section of the condensed
checklist. When a helicopter is flown on a missicn
requiring intermediate stops it is not necessary to
perform all of the normal checks. The steps that are
essential for safe helicopter operations on intermedi-
ate stops are designated as '‘thru-flight'' checks.
An asterisk indicates that performance of steps is



mandatory for all ‘‘thru-flights’’. The asterisk ap-
plies only to checks performed prior to takeoff,

WARNING

Do not preflight until armament systems
are safe,

8-12. Before Exterior Checks

*1. Covers, locking devices, tiedowns, and ca-
bles—Removed, except aft main rotor tiedown.

2. Publications—Check DA Forms 2408-12, -13,
-14, and -18; DD Form 1896; DD Form 365F; locally
required forms and publications, and availability of
Operators Manual (-10), and Checklist (-CL).

3. AC circult breakers—IN,

4. BAT switch—ON. Check battery voltage. A mini-
mum of 24 volts should be indicated on the DC volt-
meter for a battery start.

5. Lights—On. Check landing, search, anti-colli-
sion, position, interior lights and NVG lighting as re-
quired for condition and operation as required; posi-
tion landing and searchlights as desired; then off.

*8. Fuel—Check quantity. Caps secure.

7. Fuel sample—Check for contamination before
first flight of the day. If the fuel sumps, and filter
have not been drained by maintenance personnel,
drain a sample as follows:

a. Sumps—Drain sample and check.
b. MAIN FUEL switch—ON.
¢. Filter—Drain sample and check.

O d. Auxiliary fusl tanks—Drain sample and
check.

8. MAIN FUEL switch—OFF,

O B. Cargo hook—Check as required, if use is an-
ticipated, refer to Chapter 4, MISSION EQUIPMENT,
for chacks of the system.

8. BAT switch—OFF.

8-13. Exterior Check (Fig 8-2)
8-14. Area 1

*1. Main rotor blade—Check condition.

2. Fuselage—Check as follows:

TM 55-1520-210-10

o. Cabin top-Check windshields, wipers, FAT
probe, WSPS, for condition.

b. Radio compartment—Check security of all
equipment. Check battery if installed. Secure door.

¢. Antennas—Check condition and security.

O d. Pitot tube—Check security and unobstructed.

e. Cabin lower area-Check condition of wind-
shield, antennas, WSPS and fuseloge. Check for
loose objects inside which might jam con-
trols.

O f. Cargo suspension mirror—Check security and
cover installed. Uncover and adjust if cargo opera-
tions are anticipated.

8-15. Area 2
1. Fuselage—Check as follows:
O a. Static port—Check unobstructed.

b. Copilot seat, seat belt and shoulder harness—
Check condition and security; secure belt and har-
ness If seat is not used during flight.

¢. Copilot door—Check condition and security.
d. Cabin doors—Check condition and security.

e. Landing gear—Check condition and security;
ground handling whesls removed.

f. Radio and electrical compartments—Check con-
dition, circuit breakers in and components secure.
Secure access doors.

0 g. Armament systems—Check weapon(s) safe.
Check condition and security. Refer to Chapter 4,
MISSION EQUIPMENT, for checks of the system.

2. Engine compartment—Check fluid lines and
cennections for condition and security. Chack gen-
eral condition. Cowling secure.

8-16. Area 3
1. Tailboom—Check as follows:
a. Skin—Check condition.
b. Driveshaft cover—Check secure.

c. Synchronized elevator—Check condition and
security.

d. Antennas—Check condition and security.

e. Tail skid—Check condition and security.
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*2. Main rotor blade—Check condition, rotate in
normal direction 90 degrees to fuselage, tiedown re-
moved.

*3. Tail rotor—Check condition and free move-
ment on flapping axis. The tail rotor blades should
be checked as the main rotor blade is rotated. Visu-
ally check all components for security.

8-17. Area 4

*1. Tail rotor gearboxes (90 and 42 de-
grees)—Check general condition, oil levels, filler
caps secure,

2. Tailboom—Check as follows;

a. Skin—Check condition.

b. Antennas—Check condition and security.

¢. Synchronized elevator—Check condition and
security.

3. Engine exhaust/smoke generator—Check con-
diticn. Refer to chapter 4 MISSION EQUIPMENT, for
systems check,

4. Oil cooling fan and heater compartments—
Check condition of fan, flight control and cables, tail
rotar servo for leaks and security and battery if in-
stalled; check for installation of structural support;
check tailboom attachment bolts: check heater for
condition and security it installed; check area clear
of obstructions; secure doors.

8-18. Area 5

*1. Engine compartment—Check fluid lines and
connections for condition and security. Check fluid
levels and general condition; cowling secure.

*2. Hydraulic fluid sight gage—Check.

*3, Fuselage—Check as follows:

0 "a. Armament systems—Check weapon(s)
safe. Check condition and security. Refer to Chapter
4, MISSION EQUIPMENT, for systems check.

b. Cabin doors—Check condition and security.

¢. Landing gear—Check condition and security;
ground handling wheels removed.

O d. Static port—Check unobstructed.

6. Pilot door—Check condition and security.

f. Pilot seat, seat belt and shoulder harness—
Check condition and security.

O g. Fire extinguisher—Check secure.
8-19. Area 6

*1. Main roter system—Check condition and secu-
rity; check level of fluid in dampers, blade grips, and
pillow blocks.

2. Transmission area—Check as follows:

a. Transmission and hydraulic filler caps—Secure.
b. Main driveshaft—Check condition and security.
¢, Engine air intake—Check unobstructed.

d. Engine and transmission cowling—Check condi-
tion and security.

8. Antennas—Check condition and security.

O f. Pitot static tube—Check security and unob-
structed.

8-20. Interior Check—Cabin
*1. Transmission oil level—Check.
"2, Cabin area—Chseck as follows:

O a. Cargo—Check as required for proper loading
and security.

b. Loose equipment—Stow rotor blade, tiedown,
pitot tube cover, tailpipe cover and other equip-
ment,

O ¢. Mission equipment—Check condition and se-
curity. Refer to Chapter 4, MISSION EQUIPMENT, for
equipment checks.

d. Passenger seats and belts—Check condition
and security.

6. First aid kits—Check secure.
O f. Fire extinguisher—Check secure.

*3. Crew and passenger briefing—Complete as
required.

8~21. Before Starting Engine

1. Overhead switches and circuit breakers—Set as
follows:

O a. Smoke generator operating switch—Check
condition and security. Refer to chapter 4, MISSION
EQUIPMENT, for systems check.



b. DC circuit breakers—In, except for armament
and special equipment.

O c¢. DOME LT switch—As required.
d. PITOT HTR switch—OFF.

*g. EXT LTS switches—Set as follows:
(1) ANTI COLL switch—ON.

(2) POSITION lights switches—As required:
STEADY or FLASH for night; OFF for day.

f. MISC switches—Set as follows:
(1) CARGO REL switch—OFF.

(2) WIPERS switch—OFF.

g. CABIN HEATING switches—OFF,
h. INST LTG switches—As required.

I. AC POWER switches—Set as follows:

(1) PHASE switch—AC.

(2) INVTR switch—OFF.

j. DC POWER switches—Set as follows:

(1) MAIN GEN switch—ON and cover down.
{2) VM selector—ESS BUS.

(3) NON-ESS BUS switch—As required.

(4) STARTER GEN switch—START.

*(5) BAT switch—ON,

*2. Ground power unit—Connect for GPU start.
0O 3. Smoke gage—Check.

4. FIRE warning indicator light—Test.

5. Press to test caution/warning lights—Check as
required.

6. Systems instruments—Check engine and trans-
mission systems for static indications, slippage
marks, and ranges.

7. Center pedestal switches—Set as follows:

a. Avionics equipment—Off; set as desired.

b. External stores jettison handle—Check safetied.
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O c. DISP CONTROL panel—Check ARM/STBY/
SAFE switch is SAFE; check that JETTISON switch is
down and covered.

d. GOV switch—AUTO.

e. DE-ICE switch—OFF.

*f. FUEL switches—Set as follows:

(1) MAIN FUEL switch—ON.

O (2) START FUEL switch—ON.

(3) All other switches—OFF,

g. CAUTION panel lights—TEST and RESET.
h. HYD CONT switch—ON.

/. FORCE TRIM switch—ON.

J. CHIP DET switch—BOTH.

8. Flight controls—Check freedom of movement
through full travel: center cyclic and pedals; collec-
tive pitch full down.

9. Altimeters—Set to field elevation.
*8§-22. Starting Engine

1. Fireguard—Posted if avaliable.

2. Rotor blades—Check clear and untied.

3. Ignition key lock switch—On.

4, Throttle—Set for start. Position the throttle as
near as possible (on decrease side) to the engine
idle stop.

5. Engine—Start as follows:

a. Start switch—Press and hold; start time. Note
DC voltmeter indication. Battery starts can be made
when voltages less than 24 volts are indicated, pro-
vided the voitage is not below 14 volts when crank-
ing through 10 percent N1 speed.

b. Main rotor—Check that the main rotor is turning
as N1 reaches 15 percent. If the rotor is not turning,
abort the start.

O ¢. START FUEL switch—OFF at 40 percent N1.

d. Start switch—Release at 40 percent N1 or after
40 seconds, whichever occurs first. Refer to chapter
5 for starter limitations.

8. Throttie—Slowly advance past the engine idle
stop to the engine idle position. Manually check the
engine idle stop by attempting to close the throttie.
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3. Avionics—As required.

4. Crew, passengers, and mission equipment—
Check.

8-31. Takeoff

Caution

During take—off and at any time the helicop-
ter skids are close to the ground, negative
pitch attitudes (nose low) of 10° or more
can rasult in ground contact of the WSPS
lower cutter tip. Forward c.g., high gross
welght, high density altitude, transitional lift
settling, and a tall wind Increases the prob-
ability of ground contact.

8-32. Normal Refer to FM 1-203, Fundamentals of
Flight.

B8-33, Maximum Performance A takeoff that de-
mands maximum peformance from the helicopter is
necessary because of various combinations of
heavy helicopter loads, limited power and restricted
performance due to high density altitudes, barriers
that must be cleared and other terrain features. The
decision to use either of the following takeoff tech-
niques must be based on an evaluation of the condi-
tions and helicopter performance. The copilot (when
available) can assist the pilot in maintaining proper
rpm by calling out rpm and torque as power changes
are made, thereby allowing the pilot more attention
outside the cockpit.

a. Coordinated Climb. Align the helicopter with the
desired takeoff course at a stabilized hover of ap-
proximately three feet (skid height). Apply forward
cyclic pressure smoothly and gradually while simul-
taneously increasing collective pitch to begin a coor-
dinated acceleration and climb. Adjust pedal pres-
sure as necessary to maintain the desired heading.
Maximum torque available should be applied (with-
out exceeding helicopter limits) as the helicopter at-
titude is established that will permit safe obstacle
clearance. The climbout is continued at that attitude
and power setting until the obstacle is cleared. After
the obstacle is cleared, adjust helicopter attitude
and collective pitch as required to establish a climb
at the desired rate and airspeed. Continous coordi-
nated application of control pressures is necessary
to maintain trim, heading, flight path, airspeed, and
rate of climb. This technique is desirable when OGE
hover capability exists. Takeoff may be made from
the ground by positioning the cyclic control slightly
forward of neutral prior to increasing collective pitch.

T™M 55-1520-210-10

b. Level—Acceleration. Align the helicopter with
the desired takeoff course at a stabilized hover of
approximately three feet (skid height). Apply for-
ward cyclic pressure smoothly and gradually while
simultaneously increasing collective pitch to begin
an acceleration at approximately 3 to 5 feet skid
height. Adjust pedal pressure as necessary to main-
tain the desired heading. Maximum torque available
should be applied (without exceeding helicopter lim-
its) prior to accelerating through effective transla-
tional lift. Additional forward cyclic pressure will be
necessary to allow for level acceleration to the de-
sired climb airspeed. Approximately five knots prior
to reaching the desired climb airspeed, gradually re-
lease forward cyclic pressure and allow the helicop-
ter to begin a constant airspeed climb to clear the
obstacle. Care must be taken not to decrease
airspeed during the climbout since this may result in
the helicopter descending. After the obstacle is
cleared adjust helicopter attitude and collective pitch
as required to establish a climb at the desired rate
and airspeed. Continuous coordinated application of
control pressures is necessary to maintain trim,
heading, flight path, airspeed, and rate of climb.
Takeoff may be made from the ground by position-
ing the cyclic control slightly forward of neutral prior
to increasing collective pitch.

c. Power Application.

During takeoffs where maximum engine perform-
ance is demanded and the maximum torque limit
cannot be reached it will be necessary to press the
GOV INCR switch (increase ‘‘beep'') to prevent
drooping the engine rpm below 6600. As the GOV
INCR switch is pressed, collective pitch must be in-
creased simultanecusly to prevent engine over-
speed. As the takeoff is completed and power re-
quirements are reduced, a coordinated reduction is
collective pitch and GOV DECR (decrease '‘beep'')
are required to maintain 6600 rpm, The copilot
(when available) can assist the pilot in maintaining
proper rpm by calling out rpm and torque as power
changes are made, thereby allowing the pilot mare
attention outside the cockpit.

d. Comparison of Techniques. Refer to chapter 7,
Performance Data, for a comparisen of takeoff dis-
tances. Where the two techniques yield the same
distance over a fifty-foot obstacle, the coordinated
climb technique will give a shorter distance over
lower obstacles and the level acceleration technique
will give a shorter distance over obstacles higher
than fifty feet. The two techniques give approxi-
mately the same distance over a fifty—foot obstacle
when the helicopter can barely hover OGE. As hover
capability is decreased the level acceleration tech-
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nique gives increasingly shorter distances than the
coordinated climb technique. In addition to the dis-
tance comparisen, the main advantages of the level
acceleration technique are: (1) it requires less or no
time in the avoid area of the height velocity diagram;
(2) performance is more repeatable since reference
to attitude which changes with loading and airspeed
is not required; (3) at the higher climbout airspeeds
(30 knots or greater), reliable indicated airspeeds
are available for accurate airspeed reference from
the beginning of the climbout, therefore minimizing
the possibility of descent. The main advantage of
the coordinated climb technique is that the climb an-
gle is established early in the takeoff and more dis-
tance and time are available to abort the takeoff if
the obstacle cannot be cleared. Additicnally, large
attitude changes are not required to establish climb
airspeed.

8-34. Slingload The slingload takeoff requiring the
maximum performance (when OGE hover is not pos-
sible) is similar to the level acceleration technique
except the takeoff is begun eand the acceleration
made above 15 feet. Obstacle heights include the
additional height necessary for a 15-foot sling load.

8-35. Climb After takeoff, select the airspeed nec-
essary to clear obstacles. When obstacles are
cleared, adjust the airspeed as desired at or above
the maximum rate of climb airspeed. Refer to chap-
ter 7 for recommended airspeeds.

8-36. Cruise When the desired cruise altitude is
reached, adjust power as necessary to maintain the
required airspeed. Refer to chapter 7 for recom-
mended airspeeds, power settings, and fuel flow.

B8-37. Descent Adjust power and attitude as neces-
sary to attain and maintain the desired speed and
rate during descent. Refer to chapter 7 for power
requirements at selected airspeeds and rates of de-
scent. All checks of mission equipment that must be
made in preparation for landing should be accom-
plished during descent.

8-38. Before Landing Prior to landing the following
checks shall be accomplished:

1. RPM-6600.

2. Crew, passengers, and mission equipment—
Check.

8-39. Landing
e. Approach. Refer to the Héight Velocity Dia-

gram. Figure 9-3, for avoid area during the ap-
proach.

b. Run-on Landing. A run-on landing is used dur-
ing emergency conditions of hydraulic power failure
and some flight control malfunctions. The approach
is shallow and flown at an airspeed that provides
safe helicopter control. Airspeed is maintained as
for a normal approach except that touchdown is
made at an airspeed above effective translational
lift. After ground contact is made, siowly decrease
collective pitch to minimize forward speed. If braking
action is necessary, the collective pitch may be low-
ered as required for quicker stopping.

c. Landing from a Hover. Refer to FM 1-203, Fun-
damentals of Flight.

8-40. Englne Shutdown
Caution

If throttle Is Inadvertently rolled to the OFF
positlen, do not atternpt to roll it back on.

1. Throttle—Engine idle for two minutes.
2. FORCE TRIM switch—ON.
NOTE

Steps 3 through B are to be completed af-
ter the last flight of the day if the system
operation was not verified during the mis-
sion.

3. PITOT HTR—Check. Place the PITOT HTR switch
in the ON position. Note loadmeter increase—then
OFF,

4. INVTR switch—OFF. Check for INST INVERTER
caution light illumination. Switch to SPARE check
caution light OFF.

5. AC voltmeter—Check 112 to 118 volts.

6. MAIN GEN switch—QOFF. Check DC voltmeter for
26 volts at 26°C and above 27 volts from O°C to
plus 26°C; and 27.5 volts below O°C. The DC GEN-
ERATOR caution light should illuminate and the
standby generator loadmeter should indicate a load.

7. NON-ESS BUS—Check as required. If equip-
ment powered by the nonessential bus is installed,
accomplish the following:

a. VM switch—NON-ESS BUS.

b. NON-ESS BUS switch—-MANUAL ON. Check DC
voltmeter for the same DC volts as in step 7 abova.

¢. VM switch—ESS BUS.

8. MAIN GEN switch—ON and guard closed. The
DC GENERATOR caution light should be out and the
main generator loadmeter should indicate a load.



9. STARTER GEN switch—START.
10. Throttie—Off.

11. Center Pedestal switches—Off.
a. FUEL.

b. Avionics.

12. Overhead switches—Off.

a. INVTR,

b. PITOT HTR.

¢. EXT LTS.

d. MISC,

@. CABIN HEATING.

f. INST LTG.

g. BAT.

TM 55-1520-210-10

13. Ignition keylock switch—Remove key as re-
quired.

8-41. Before Leaving The Helicopter

1. Walk-around—complete, checking for damage,
fluid leaks and levels.

2. Mission equipment—Secure.

3. Complete DA Forms 2408-12 and -13. An en-
try in DA Form 2408-13 is required if any of the fol-
lowing conditions were experienced:

a. Flown in a loose grass environment.

b. Operated within 10 miles of saltwater.

c. Exposed to radioactivity.

a

Cperated in rain, ice, or snow.
8. Operated within 200 miles of volcanic area.

4. Secure helicopter.

Section IV. INSTRUMENT FLIGHT

8-42, Instrument Flight—General This helicopter is
qualified for operaticn in instrument metecrological
conditions. Flight handling qualities, stability charac-
teristics, and range are the same during instrument

flight as for visual flight. Navigation and communica-
tion equipment are adequate for instrument flight.
Refer to FM 1-240, Instrument Flying and Navigation
for Army Aviators.

Section V. FLIGHT CHARACTERISTICS

8-43. Flight Characteristics

8-44. Operating Characteristics The flight charac-
teristics of this helicopter in general are similar to
other single rotor helicopters.

8-45. Mast Bumping
WARNING

Abrupt inputs of flight controls cause ex-
cessive main roter flapping, which may
result in mast bumping and must be
avoided,

Mast bumping (flapping—stop contact) is the main
yoke contacting the mast, it may occur during slope
landings, rotor startup/coastdown, or when the flight
envelope is exceeded. If mast bumping is encoun-
tered in flight, land as socon as possible. Because of
mission requirements, it may be necessary to rap-
idly lower the nose of the helicopter with cyclic input
or make a rapid collective reduction. At moderate to
high airspeeds it becomes increasingly easy to ap-

proach less than +0.5G by abrupt forward cyclic in-
puts. Variance, in such things as sideslip, airspeed,
gross weight, density altitude, center of gravity and
rotor speed, may increase main rotor flapping and
increase the probability of mast bumping. Rotor flap-
ping is a normal part of maneuvering and excessive
flapping can occur at greater than one G flight; but,
flapping becomes more excessive for any given ma-
neuver at progressively lower load factors.

a. If bumping occurs during a slope landing, repo-
sition the cyclic to stop the bumping and re-
establish a hover.

b. If bumping occurs during startup or shutdown,
move cyclic to minimize or sliminate bumping.

¢. As collective pitch is reduced after engine fail-
ure or loss of tail rotor thrust, cyclic must be posi-
tioned to maintain positive ‘'G'" forces during
autorotation. Touchdown should be accomplished
prior to excessive rotor rpm decay.
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8-45.1. Hub Spring Contact

a. With the addition of the Hub Spring the
likelihood that mast bumping will occur is reduced. A
2 per rev. vibration will be noticed when the hub spr-
ing makes contact with the plate assembly on the
hub. With the hub spring modification, contact is
mode ol rolor flopping angles greater than 4 degrees
and becomes more pronounced as the angle in-
creases. Withou! the Hub Spring, conlact is made of
11 degrees (conlact between yolk and masl, i.e., mast
bumping).

b. Due to the ditference in contact limitations (a
degrees compared fo 11 degrees} il is likely that this
vibration (2 per rev.) will be felt while flying within
the flight envelope. Gusting winds, landings with
slope angles, greater than 4 degrees and hoisting
operations are several situations thal increase main
rotor flapping angles, thus increasing the possibility of
hub spring contact. While the hub spring will not pro-
hibit mast bumping, it will aid in controlling rotor flop-
ping angles, and provide an exira margin of sofe-
ty. Installation of the hub spring does not change in
any way the approved flight envelope. Should hub
spring contact occur during normal operations, no
special inspections or mainlenance actions are re-
quired. Anylime operating limitations or the flight
envelope is exceeded and hub spring contact is en-
countered, a mos! bump inspection will be perform-
ed.

8-46. Collective Bounce Collective bounce is a
pilot induced vertical oscillation of the collective con-
trol system when an absolute friction (aither pilot ap-
plied or control rigged) is less than seven pounds. It
may be encountered in any flight condition by a
rapid buildup of vertical bounce at approximately
three cycles per second. The severity of the oscilla-
tion is such that effective control of the helicopter
may become difficult to maintain. The pilot should
apply and maintain adequate collective friction in all
flight conditions.

8-47. Blade Stall Refer to FM 1-203, Fundamentals
of Flight.

8-48. Settling with Power Refer to FM 1-203, Fun-
damentals of Flight.

8-49, Maneuvering Flight Action and response of
the controls during maneuvering flight are normal at
all times when the helicopter is operated within the
limitations set forth in this manual.

8-50.Hovering Capabilities Refer to chapter 7.
8-10 Change 3

8-51. Flight With External Loads The airspeed with
external cargo is limited by controllability.

8-52. Types of Vibration

a. The source of vibrations of various frequencies
are the rotating and moving components on the heli-
copter; other components vibrate in response to an
existing vibration.

b. Rotor vibrations feit during in—flight or ground
operations are divided in general frequencies as fol-
lows:

(1) Extreme low frequency—Less than one per
revolution (pylon rock).

(2) Low frequency—One or two per revolution.

(3) Medium frequency—Generally, four, five, or
six per revalution.

(4) High frequency—Tail rotor frequency or
higher,

¢. Most vibrations are always present at low mag-
nitudes. The main problem is deciding when a vibra-
tion level has reached the point of being excessive.

d. Extreme low, and most medium frequency vi-
brations are ceused by the rotor or dynamic con-
trols. Various malfunctions in stationary components
can affect the absorption or damping of the existing
vibrations and increase the overall level.

8. A number of vibrations are present which are
considered a normal characteristic. Two per revolu-
tion is the most prominent of these, with four or six
per revolution the next most prominent. There is al-
ways a8 small amount of high-frequency vibration
present that may be detectable. Experience is nec-
essary to learn the normal vibration levels. Some-
times the mistake is made of concentrating on feel-
ing one specific vibration and concluding that the
level is higher than normal.

8-53. Low G Maneuvers
WARNING

Intentional flight below +0.5G Is prohib-
ited.



WARNING

Abrupt Inputs of flight contrals cause ex-
cessive main rotor flapping, which may
result in mast bumping and must be
avoided.

a. Because of mission requirements, it may be
necessary to rapidly lower the nose of the helicop-
ter. At moderate to high airspeeds, it becomes in-
creasingly easier to approach zero or negative load
factors by abrupt forward cyclic inputs. The helicop-
ter may exhibit a tendency to roll to the right simulta-
neously with the forward cyclic input.

b. Such things as sideslip, weight and location of
external stores and airspeed will affect the sevarity
of the right roll. Variances in gross weight, longitudi-
nal cg, and rotor rpm may affact the roll characteris-
tics. The right roll occurs throughout the normal op-
erating airspeed range and becomes more violent at
progressively lower load factors. When it is neces-
sary to rapidly lower the nose of the helicopter, it is
essential that the pilot monitor changes in roll atti-
tude as the cyclic is moved forward.

c. If the flight envelope is inadvertently exceeded,
causing a low ‘'G'’' condition and right roll, move
cyclic aft to return rotor to positive thrust condition,
then roll level, continuing flight if mast bumping has
not occurred.

8-54. Rollover Characteristics Refer toa FM 1-203,
Fundamaentals of Flight.
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Section VI. ADVERSE ENVIRONMENTAL CONDITIONS

B-55. General This section provides information
relative to operation under adverse environmental
conditions (snow, ice and rain, turbulent air, ex-
treme cold and hot weather, desert operations,
mountainous and altitude operation) at maximum
gross weight. Section Il check list provides for op-
erational requirements of this section.

Caution

Extreme care should be exercised under
adverse environmental conditions when us-
ing NVG. Such conditions Induce backscat-
ter and could significantly decrease or de-
stroy the effectiveness of NVG to the extent
of creating unsafe flight conditions. Use of
NVG should be discontinued under such
conditions and assure that the NVG search-
light andfor landing light and NVG position
lights are extinguished.

8-56. Cold Weather Operations Operation of the
helicopter in cold weather or an arctic environment
presents no unusual problems if the operators are
aware of those changes that do take place and con-
ditions that may exist because of the lower tempera-
tures and freezing moisture.

a. Inspection. The pilot must be more thorough in
the preflight check when temperatures have been at
or below 0°C (32°F). Water and snow may have
entered many parts during operations or in periods
when the helicopter was parked unsheltered. This
moisture often remains to form ice which will
immobilize moving parts or damage structure by
expansion and will occasionally foul electric circuitry.
Protective covers afford protection against rain,
freezing rain, sleet, and snow when installed on a
dry helicopter prior to the precipitation. Since it is
not practicable to completely cover an unsheltered
helicopter, those parts not protected by covers and
those adjacent to cover overlap and joints require
closer attention, especially after blowing snow or
freezing rain. Remove accumulation of snow and ice
prior to flight. Failure to do so can result in
hazardous flight, due to aerodynamic and center of
gravity disturbances as well as the introduction of
snow, water and ice into internal moving parts and
electrical systems. The pilot should be particularly
attentive to the main and tail rotor systems and their
exposed control linkages.

Caution

At temperatures of -35°C (-31°F) and
lower, the grease in the spherical couplings
of the main transmisslion driveshaft may
congeal to a point that the couplings cannot
operate properly.

b. Transmission. Check for proper operation by
turning the main rotor opposite to the direction of
rotation while observer watches the driveshaft to see
there is no tendency for the transmission to ‘‘wob-
ble'' while the driveshaft is turning. If found frozen,
apply heat (do not use open flame, avoid overheat-
ing boot) to thaw the spherical couplings before at-
tempting to start engine.

c. Checks.

(1) Before exterior check 0°C (32°F) and lower.
Perform check as specified in Section Ill.

(2) Exterior check 0°C (32°F) to -54°C (-85°F).
Perform the following checks. Check that all sur-
faces and controls are free of ice and snow. Con-
traction of the fluids in the helicopter system at ex-
teme low temperatures causes indication of low lev-
els. A check made just after the previous shutdown
and carried forward to the walk around check is sat-
isfactory if no leaks are in evidence. Filling when the
system Is cold-soaked will reveal an over-full condi-
tion immediately after flight, with the possibility of
forced leaks at seals.

(a) Main rotor—Check free of ice, frost, and
sSnow.

(b) Main driveshaft—Check for freedom of move-
ment.

(c) Engine air inlet and screens—Remove all loose
snow that could be pulled into and block the engine
intake during starting.

(d) Oil cooling fan compartment—Check oil cool-
ing fan blades for ice.

(3) Interior check—All flights 0°C (32°F) to -54°C
(-685°F). Perform check as specified in section IIl.

(4) Engine starting check 0°C (32°F) to -54°C
(-85°F). Determine that the compressor rotor turns
freely. As the engine cools to an ambient tempera-
ture below 0°C (32°F) after engine shutdown con-
densed moisture may freeze engine seals. Ducting
hot air from an external source through the air inlet
housing will free a frozen rotor. Perform check as
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outlined in section Il. It temperature is -44°C
(-47°F) or below the pilot must be particularly care-
ful to monitor engine and transmission instruments
for high oil pressure. During cold weather starting
the engine oil pressure gage will indicate maximum
(100 psi). The engine should be warmed up at en-
gine idle untll the engine oil pressure indication is
below 100 psi. The time required for warmup is en-
tirely dependent cn the starting temperature of the
engine and lubrication system.

(5) Engine runup check. Perform the check as
outlined in section II.

WARNING

Control system checks should be per-
formed with extreme caution when heli-
copter Is parked on snow and ice. There
is reduction in ground friction holding
the helicopter stationary, controls are
sensitive and response is immadiate.

d. Engine Starting Without External Power Supply.
If a battery start must be attempted when the heli-
copter and battery have been cold-soaked, preheat
the engine and battery if equipment is available and
time permits. Preheating will result in a faster starter
cranking speed which tends to reduce the hot start
hazard by assisting the engine to reach a self-
sustaining speed (40 percent N1) in the least possi-
ble time. Electrical load may be reduced by leaving
inverter lights and other electrical equipment off dur-
ing start.

8-57. Before Leaving the Helicopter Open vents
to permit free circulation of air. Install protective
covers as required.

8-58. Snow Refer to FM 1-202, Environmental
Flight.

8-59. Desert and Hot Weather Operations Refer to
FM 1-202, Environmental Flight.

8-60. Turbulence and Thunderstorms

8-81. Turbulence

a. In turbulence, check that all occupants are
seated with seat belts and harnesses tightened.

b. Helicopter controllability is the primary con-
sideration: therefore, if control becomes marginal,
exit the turbulence as soon as possible.

e. To minimize the effects of turbulence en-
countered in flight the helicopter should be flown at
an airspeed corresponding fo minimum forque re-
quired; maximum endurance airspeed. There will be
a corresponding increase in control movements at
the reduced airspeed.

8-62. Thunderstorms

8. To minimize the effects of thunderstorms en-
countered in flight perform the following:

(1) Adjust torque to maintain maximum endur-
ance airspeed.

(2) Check that all occupants are seated with seat
belts and harnesses tightened.

(3) PITOT HTR switch—ON.

(4) Avionics—Reduce volume on any equipment
affected by static.

(5) Interior lights—Adjust to full bright at night to
minimize blinding effect of lightning.

b, In The Storm.

(1) Maintain a level attitude and constant power
setting. Airspeed fluctuations should be expected
and disregarded.

(2) Maintain original heading, turning only when
necessary.

(3) The altimeter is unreliable due to differential
barometric pressures within the storm. An indicated
gain or loss of several hundred feet is not uncom-
mon and should be allowed for in determining mini-
mum safe altitude.

8-63. Lightning Strikes

a. Although the possiblity of a lightning strike is
remote, with increasing use of all-weather capabili-
ties the helicopter could inadvertently be exposed to
lightning damage. Therefore static tests have been
conducted to detemine lightning strike effects on ro-
tors.

b. Simulated lightning tests indicate that lightning
strikes may damage helicopter rotors. The degree
of damage will depend on the magnitude of the



charge and the point of contact. Catastrophic struc-
tural failure is not anticipated. However, lightning
damage to hub bearings, blade aft section, trim
tabs, and blade tips was demonstrated. Also, adhe-
sive bond separations occurred between the blade
spar and aft section between the spar and leading
edge abrasion strip. Some portions of blade aft sec-
tions deformed to the extent that partial or complete
separation of the damaged section could be ex-
pected. Such damage can asrodynamically produce
severe structural vibration and serious control prob-
lems which, if prolonged, could endanger the heli-
copter and crew.

WARNING

Avoid flight in or near thunderstorms es-
pecially in areas of observed or anticl-
pated lightning discharges.

c. If lightning damage occurs, indications such as
control problems or vibration changes, especially
abnormal noise may or may not be evident.

NOTE

Abnormal operating noises almost always
accompany rotor damage, but loudness or
pitch are not valid indications of the degrees
of damage sustained.

d. If lightning strike occurs or is suspected, the
following precautions are recommended to minimize
further risk.

(1) Reduce airspeed as much as practical to
maintain safe flight.

(2) Avoid abrupt control inputs.
8-64. Ice and Rain

a. In heavy rain, a properly adjusted wiper can be
expected to clear the windshield adequately
throughout the entire speed range. However, when
poor visibility is encountered while cruising in rain, it
is recommended that the pilot fiy by referenca to the
flight instruments and the copilot attempt to maintain
visual reference. Rain has no noticeable effect on
handling or performance of the helicopter. Mainte-
nance personnel are required to perform a special
inspection after the helicopter has been operated in
rain.

NOTE

If the windshield wiper does not start in
LOW or MED position, turn the control to
HIGH. After the wiper starts, the control
may be set at the desired position.

TM 55-1520-210-10

b. Continuous flight in light icing conditions is not
recommended because the ice shedding induces
rotor blade vibrations, adding greatly to the pilots
work load. If icing conditions are encountered during
flight every effort should be made to vacate the icing
environment.

Caution

When operating at cutside air temperatures
of 40°F (5°C) or below, Icing of the engine
air inlet screens can be expacted. Ice acou-
muleation on Inlet screens can be detected
by illumination of the ENGINE INLET AIR
caution light. Continued accumuiation of ice
will result In partial or complate power loss.
it should be noted that illumination of the
ENGINE INLET AIR caution light indicates
blockage at the Inlet screen only and does
not reveal Icing conditlons In the particle
separator or on the FOD screen. To pre-
clude the possibllity of lcing, It Is recom-
mended that the right and left englne air in-
let filters be removed from the cowling when
it Is anticipated that the helicopter will be
flown under atmospheric conditions con-
ductive to lcing. (Do not remove the tep fil-
ter.)

c. If icing conditions become unavoidable the pilot
should actuate the pitot heat, windshield defroster
and de-icer switches.

d. Flight tests in closely controlled icing conditions
have indicated that the pilot can expect one or all of
the following to cccur:

(1) Obscured forward field of view due to ice ac-
cumulation on the windscreens and chin bubbles. If
the windshield defrosters fail to keep the windshield
clear of ice, the side windows may be used for visual
reference during landing.

(2) One-per-rotor-revolution vibrations ranging
from mild to severe caused by asymmetrical ice
shedding from the main rctor system. The severity
of the vibration will depend upon the temperatures
and the amount of ice accumulation on the blades
when the ice shed occurs. Flight test experience has
shown that the possiblity of an asymmetric ice shed
occurring increases as the outside air temperature
decreases.

(3) An increase in torque required to maintain a
constant airspeed and altitude due to ice accumula-
ticn on the rotor system.

(4) Possible degradation of the ability to maintain
autorotational rotor speed within operating limits.

8-13
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8. Severe vibrations may occur as a result of main
rotor asymmetrical ice shedding. If icing conditions
are encountered while in flight, land as scon as
practical. All ice should be removed from the rotor
system before attempting further flight.

f. Control activity cannot be depended upon to re- -

move ice from the main rotor system. Vigorous con-
trol movements should not be mads in an attempt to
reduce low frequency vibrations caused by asym-
metrical shedding of ice from the main rotor blades.
These movements may induce a more asymmetrical
shedding of ice, further aggravating helicopter vibra-
tion levels.

g. If a 5 psi (or greater) torque pressure increases
is required above the cruise torque setting used
prior to entering icing conditions it may not be possi-
ble to maintain autorotational rotor speed within op-
erational limits, should an engine failure occur.

8-14

h. Ice shed from the rotor blades and/or other ro-
tating components presents a hazard to personnsl
during landing and shutdown. Ground personnel
should remain well clear of the helicopter during
landing and shutdown, and passengers and crew-
members should not exit the helicopter until the ro-
tor has stopped turning.

8-65. High or Gusty Wind

a. High or gusty wind operations require no spe-
cial procedures or techniques while in flight how-
ever, special parking precautions are necessary to
ensure that the main rotor blades do not flex down-
ward contacting the tail rotor driveshaft during rotor
coast down.

b. To reduce the possibility of main rotor/tailboom
contact during engine shutdown, land the helicopter
on an upwind heading. During engine shutdown, dis-
place cyclic into the wind, adding cyclic as neces-
sary as rotor rpm decreases.



Figure 8-1. Danger Area
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Figure 8-2. Exterior Check Diagram
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Appendix B
Abbreviations and Terms

AC

Alternating Current
ADF

Automatic Direction Finder
AGL

Above Ground Level
Al

Attack Imminent
ALT

Alternator

ALT
Altitude/Altimeter
ALTM

Altimeter

AM

Amplitude Modulation
AMP

Ampere

ANT

Antenna

ATTD

Attitude

AUTO

Automatic

AUX

Auxiliary

AVGAS

Aviation Gasoline
BAT

Battery

BDHI

Bearing Distance Heading Indicator

BFO

Beat Frequency Oscillator
BL

Butt Line

BRIL

Brilliance

BRT

Bright

[

Celsius

CARR

Carrier

CAS

Calibrated Airspeed

ccw
Counter Clockwise

col
Course Deviation indicator

cG

Center of Gravity
cL

Centerline
CMPS
Compass
CNVTR
Converter
coLL

Collision
CoMM
Communication
COMPT
Compartment
CONT

Control

CONT
Continuous
CONV
Converter

cw
Clockwise

TM 55-1520-210-10

DC

Direct Current

DCP

Dispenser Control Panel
DF

Direction Finding
DECR

Decrease

DELTA A
Incremental Change
DET

Detector

DG

Directional Gyro
DIS

Disable

DISP

Dispense

DSCRM
Discriminator

ECM

Electronic Countermeasures
EGT

Exhaust Gas Temperature
ELEC

Electrical

EMER

Emergency

END

Endurance

ENG

Engine

ESS

Essential

EXH
Exhaust
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EXT
Extend

EXT
Exterior

F
Fahrenheit

FAT
Free Air Temperature

FITG

Fitting

FM

Frequency Modulation

FOD
Foreign Object Damage

FPS
Feet Per Second

FREQ
Frequency

FS
Fuselage Station

FT
Foot

FT/MIN
Feet Per Minute

FUS
Fuselage

FWD
Farward

AF
Increment of Equivalent Flat Plate
Drag Area

G
Gravity

G
Guard

GAL
Gallon

GD
Guard

GEN
Generator

GND
Ground

GOV
Governor

GPU
Ground Power Unit

GRWT
Gross Weight

GW
Gross Weight

HDG
Heading

HF
High Frequency

HIT
Health Indicator Test

HTR
Heater

HYD
Hydraulic

IAS
Indicated Airspeed

ICS

Interphone Control Station

IDENT
Identification

IFF

Identification Friend or Foe

IGE
In Ground Effect

IN
Inch

INCR
Increase

IND
Indication/Indicator

INHG
Inches of Mercury

INOP
Inoperative

INST
Instrument

INT
Internal

INT
Interphene

INV
Inverter

INVTR
Inverter

IR
Infrared

IRT
Indicator Receiver Transmitter

ISA
International Standard Atmosphere

KCAS
Knots Calibrated Airspeed

kHz
Kilohertz

KIAS
Knots Indicated Airspeed

km
Kilemeter

KTAS
Knots True Airspeed

KN
Knots

kva
Kilovolt-Ampere

kw
Kilowatt

L
Left

LB
Pounds

LDG
Landing



LH
Left Hand

LsB
Lower Sideband

LT
Lights

LTG
Lighting

LTS
Lights

MAG
Magnetic

MAN
Manual

MAX
Maximum

MED
Medium

MHF
Medium-High Frequency

MHz
Megahertz

Mic
Microphone

MIN
Minimum

MIN
Minute

MISC
Miscellaneous

mm
Millimeter

MON
Monitor

Mwo
Modification Work Order

NAV
Navigation

NET
Network

NO
Number

NM
Nautical Mile

NON-ESS
Non-Essential

NON-SEC
Non-Secure

NORM
Normal

NVG
Night Vision Goggles

N1
Gas Turbine Speed

N2
Power Turbine Speed

OGE
Out of Ground Effect

PED
Pedestal

PLT
Pilot

PRESS
Pressure

PRGM
Program

PSI
Pounds Per Square Inch

PVT
Private

PWR
Power

aTy
Quantity

% Q
Percent Torque

R
Right

RCVR
Recelver

T™ 55-1520-210-10
RIC
Rate of Climb

R/ID
Rate of Descent

RDR
Radar

RDS
Rounds

REL
Release

REM
Remote

RETR
Retract

RETRAN
Retransmission

RF
Radic Frequency

RH
Right Hand

RI
Remote Height Indicator

RFM
Revolutions Par Minute

SAM
Surface to Air Missile

SEC
Secondary

SEC
Secure

SEL
Select

SENS
Sensitivity

SL
Searchlight

soL
Solenoid

sa
Squelch
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sSB
Single Sideband

STA
Station

STBY
Standby

SQ FT
Square Feet

TAS
True Airspeed

TEMP
Temperature

TGT
Turbine Gas Temperature

TR
Transmit-Receive

TRANS
Transfer

TRANS
Transformer

TRANS
Transmitter

TRQ
Torque

UHF
Ultra-High Frequency

usB
Upper Sideband

VAC
Volts, Alternating Current

vDC
Volts, Direct Current

VHF
Very high Frequency

VM
Volt Meter

voL
Volume

VOR
Visual Omni Range

VNE
Velocity, Never Exceed (Airspeed
Limitation)

wL
Water line

WPN
Weapon

XCVR
Transceiver

XMIT
Transmit

XMTR
Transmitter

XMSN
Transmission
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Index

This index Is organized alphabetically by
paragraph number toplcs.

AC Circuit Breaker Panel, 2-84
AC Power Indicators and Confrols,
2-63

AC Power Supply System, 2-61
Additional Crew, 8-9

ADF Set AN/ARN-59, 3-19

ADF Set AN/ARN-83, 3-18

Air Induction System, 2-18
Airspeed Indicators, 2-76
Airspeed Limitations, 5-11

Altitude Encoder/Pneumatic  Al-
timeter AAU-32/A, 3-28
Anti-Collision Light, 2-66
Appendix A, References, 1-4
Appendix B, Abbreviations and
Terms, 1-5

Approved Commercial Fuel, Oils,
and Fluids, 2-88

Armament Subsystemn M23, 4-1
Armament Subsystem M56 and
M132 Mine Dispersing, 4-6

Army Aviation Safety Program 1.7
Attitude Indicators, 2-80

Auxiliary Fuel System, 2-27
Avionics Equipment Configuration,
3-2

Battery, 2-57

Before-Exterior Checks, 8-12
Before Landing, 8-38

Before Landing—M52 Smoke Gen-
erator Subsystem, 4-19

Before Landing Procedures—M56
and M132 Mine Dispersing Subsys-
tem, 4-10

Before Leaving the Helicopter,

8-41
Before Leaving the Helicopter,
8-57
Before Leaving the Helicop-

ter—M52 Smoke Generator Sub-
system, 4-20

Before Leaving Helicopter Proce-
dures—M56 and M132 Mine Dis-
persing Subsystem, 4-11

Before Leaving Helicopter Proce-
dures—Machine Gun MB0D, 4-4
Before Starting Engine, 8-21
Before Takeoff, 8-30

Before Takeoff/Before Landing
Procedures—Machine Gun MB0D,
4-3

Before Takeoff—M52 Smoke Gen-
erator Subsystem, 4-17

Before Takeoff Procedures—M56
and M132 Mine Dispersing Subsys-
tem, 4-8

Before Takeoff, 4-30
Before Takeoff—Rescue
4-24

Blackout Curtains, 2-48
Blade Stall, 8-47

Blood Bottle Hangars, 2-49

Hoist,

Cargo Center-of Gravity Limits

6-20

Cargo Hook, 4-34

Cargo Loading, 6-14
Center-of-Gravity Limitations, 5-8
Center-of-Gravity Limits, 6-20
Chapter 7 Index, 7-2

Checklist, 8-10

Checks, 8-11

Chip Detectors T9-1

Circuit Breaker Panel, 2-60
Classification of Helicopter, 6-2
Climb, 8-35

Climb-Descent, Conditions, 7-31
Climb-Descent, Description, 7-29
Climb-Descent, Use of Chart,
7-30

Clutch Fails to Disengage, 9-26
Clutch Fails to Re-Engage, 9-37
Cockpit and Cabin Doors, 2-9
Cockpit Map Lights, 2-70
Cold-Weather Operations, 8-56
Collective Bounce, B-46

Collective Bounce, 9-28

Collective Control System, 2-30
Complete Loss of Tail Rotor—
Thrust, 9-1

Controls and Indicators, 2-26
Control Stiffness, 9-38

Control Switch, 2-34

Course  Deviations  Indicators
1D-453 and ID-1347 1, 3-22
Crew and Passenger Briefings, 8-5
Crew Compartment Diagram, 2-8
Crew Duties, 8-6
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Cruise, 8-38

Cruise Conditions, 7-25
Cruise, Description, 7-23
Cruise, Use of Charts, 7-24
Cyclic Control System, 2-29
Cyclic Hardover, 9-39

Danger Areas, 8-7

Data Basis, 7-6

Data Case, 2-47

DC and AC Power Distribution,
2-54

DC Power Indicators and Controls,
2-59

DC Power Supply System, 2-55
DD Form 365A—Basic Waeight
Checklist, 6-5

DD Form 365C—Basic Weight and
Balance Records, 6-6

DD Form 365F—Weight and Bal-
ance Clearance Form F, 6-7
Definitions of Abbreviations, 7-10
Definitions of Emergency Terms,
9-3

Descent, B-37

Description, Introductory, 1-3
Desert and Hot-Weather Opera-
tions, 8-59

Designator Symbols, 1-10
Destruction of Army Materiel to
Prevent Enemy Use, 1-8
Dimensions, 2-3

Distance Measuring Equipment
(DME) AN/ARN-124, 3-24.1
Ditching-Power Off, 9-47
Ditching-Power On, 9-46

Dome Lights, 2-69

Drag, Conditicns, 7-28

Drag, Description, 7-26

Drag, Use of Chart, 7-27
Driveshafts, 2-41

Droop Compensator, 2-23

Droop Compensator Failure, 9-14

Electrical Circuit, 2-38
Electrical Fire Flight 9-33
Electrical System, 9-42
Emergency Equipment, 2-13

Index 1
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Emergency Equipment, 9-5
Emergency Exits, 9-4

Emergency Procedures—Electri-
cal—M58 and M132 Mine Dispers-
ing Subsystem, 4-12

Emergency Procedures—Fire—M56
and M132 Mine Dispersing Subsys-
tem, 4-13

Emergency Procedures—Machine
Gun M60D, 4-5

Emer Gov Opns 9-10
Engine, 2-16

Engine, 9-8

Engine Compartment
2-17

Engine Compressor Stall, 9-15
Electrical Fire-Flight, 9-33

Engine Fuel Control System, 2-19
Engine Fuel Pump Malfunction,
T9-1

Engine Inlet Filter Clogged/Engine
Inlet Air Caution Light lllumination,
T9-1

Engine Instruments and Indicators,
2-24

Engine Limitations, 5-7

Engine Malfunction—Hover, 9-11
Engine Malfunction—Low Altitude/
Low Airspeed or Cruise, 9-12
Engine  Malfunction—Partial or
Complets Power Loss, 9-9
Engine Oil—Hot or Low Pressure,
791

Engine Oil Supply System, 2-20
Engine Overspeed, 9-17

Engine Restart—During Flight, 9-13
Engine Run-Up, 8-23

Engine Shutdown, 8-40

Engine  Shutdown Procedures,
4-33

Environmental Restrictions, 5-13
Exceeding Operational Limits, 5-3
Exterior Check, 8-13

Exterior Check (Area 1), 8-14
Exterior Check (Area 2), 8-15
Exterior Check (Area 3), 8-16
Exterior Check (Area 4), 8-17
Exterior Check (Area 5), §-18
Exterior Check (Area 6), 8-19
External Cargo Rear-View Mirror,
2-50

External Power Receptacle, 2-56

Cooling,

Index 2

Fire, 9-29

Fire Detector Warning System,
2-83

Fire-Engine start, 9-30

Fire-Flight, 9-32

Fire-Ground, 9-31

First Aid Kits, 2-15

Fixed-Pitch Settings, 9-22

Flight Characteristics, 8-43

Flight Control/Main Rotor System
Malfunctions, 9-48

Flight Control System, Description,
2-28

Flight With External Loads, 8-51
FM Radio Set, 3-12

FM Radio Set AN/ARC-44, 3-15
FM Radio Set AN/ARC-54, 3-14
FM Radio Set AN/ARC-131, 3-13
Force Trim System, 2-32

Forms and Records, 1-8

Free-Air Temperature Indicator
(FAT), 2-81
Fuel, 6-8

Fuel Boost Pump Failure, 9-41
Fuel Filter Contamination, 9-46 79-1
Fuel Flow, Conditions, 7-34

Fuel Flow, Description, 7-32
Fuel Flow, Use of Chart, 7-33
Fuel Supply System, 2-25

Fuel Systemn, 9-40

Fuel System Servicing, 2-87
Fuselage, 2-5

Gearboxes, 2-40

General Arrangement, 2-2
General Avionics, 3-1

General Conditions, 7-8

General Description, 2-1

General Introduction, 1-1
Governor RPM Switch, 2-22
Gyromagnetic Compass Set, 3-23

Heated Blanket Receptacles, 2-46
Heating and Defrosting System,
2-53

Height Velocity, 5-14

Helicopter Station Diagram, 6-3
Helicopter Systems, 9-1

HF Radio Set AN/ARC-102, 3-17
High or Gusty Wind, 8-65

High-Performance Hoist, 4-27
Hoist Restrictions, 5-15

Hoist Systems, 4-21

Hover Conditions, 7-18

Hover, Control Margin, 7-18
Hovering Capabilities, B-50
Hover, Description, 7-16
Hover/Taxi, 8-27

Hover/Taxi Check, 8-28

Hover, Use of Chart, 7-17
Hovering Turns, 8-25

Hydraulic, 9-36

Hydraulic Filter, 2-36

Hydraulic Power Failure, 9-37
Hydraulic Pressure Caution Light,
2-37
Hydraulic
2-33

System, Description,

lce and Rain, B8-64

Ignition Starter System, 2-21
Immediate  Action Emergency
Steps, 9-2

Index, 1-6

Indicators and Caution Lights, 2-42
In-Flight Procedures, 4-31
In—-Flight Procedures—Hoist Opera-
tor, 4-32

In-Flight Procedures—Hoist Opera-
tor—Rescue Hoist, 4-26

In-Flight Procedures—Pilot—Res-
cue Hoist, 4-25

In-Flight Procedures—M52 Smoke
Generator Subsystem, 4-18
In-Flight Procedures—M56 and
M132 Mine Dispersing Subsystem,
4-9

Inlet Guide Vane Actuator Failure—
Closed or Open, 9-16
Instruments and Controls, 2-12
Instruments Flight—General, 8-42
Instrument Lights, 2-71
Instrument Markings, 5-5

Interior Check—Cabin, 8-20
Inverters, 2-62

Landing, 8-38
Landing and Ditching, 9-44



Landing from a Hover, 8-29
Landing Gear System, 2-7
Landing in Trees, 9.45

Landing Light, 2-67

Lightning Strikes, 8-63

Limits, 7-4

Loading and Unloading of Other
Than General Cargo, 6-18
Loading Charts, 6-4

Loading Procedures, 6-17

Loss of Tail Rotor Components,
9-23

Loss of Tail Rotor Effectiveness,
9-24

Low G Maneuvers, 8-53

M52 Smoke Generator Subsystem,
4-15

Main and Standby Starter—Genera-
tor, 2-58

Main Driveshaft Failure, 9-25

Main Generator Malfunction, 9-43
Main Rotor, 2-43

Maneuvering Flight, 8-49

Marker Beacon Receiver, 3—-24
Mast Bumping, 9-49

Mast Bumping, 8-45

Master Caution System, 2-84
Maximum Glide Distance, 9-7
Maximum Performance, 8-33
Medium-Frequency Vibrations,
8-52

Minimum Crew Requirements, 54
Minimum Rate of Descent, 9-8
Mission Planning, 8-1

Mode 4 Operation (APX-72 and
APX-100), 3-27

Normal, 8-32

0il, 6-9

Operating Characteristics, 8-44
Operating Limits and Restrictions,
8-2

Operating Limits and Restrictions,
General, 5-2

Operating Limits and Restrictions,
Purpose, 5-1

Operating Procedures, 4-29

Operating Procedures and Manau-
vara A=A

Overheated Battery, 9-34
Overhead Console Panel Lights,
2-72

Parachute Operations, 4-35
Pedestal Lights, 2-73
Performance, 8-4

Performance Data, General, 7-3
Performance Data Purpose, 7-1
Performance Discrepancies, 7-9
Personnel Compartment and Litter
Provision, 6-10

Personnel Loading and Unloading,
8-11

Personnel Moments, 6-12
Personnel Seats, 2-11
Pilot/Copilot Seats, 2-10

Pitct Heater, 2-45

Portable Fire Extinguisher, 2-14
Paosition Lights, 2-65

Preflight Procedures, 4-28
Preflight Procedures—M58 and
M132 Mine Dispersing Subsystem,
4-7

Preflight Procedures—M52 Smoke
Generator Subsystem, 4-16
Preflight Procedures—Machine Gun
M60D, 4-2

Preflight Procedures—Rescue
Hoist, 4-23

Preparation of General Cargo,
6-15

Pressure Altimeter, 2-79
Prohibited Maneuvers, 5-12

Proximity Warning System
YG-1054, 3-29
Radar Altimeter—AN/APN-209,

3-31

Radar Warning Set, 3-30

Rescue Hoist, 4-22

Reservoir and Sight Glass, 2-35
Rollover Characteristics, 8-54
Rotor Limitations, 5-6

RPM High-Low Limit Warning Sys-
tem, 2-85

Safety—M56 and M132 wine Dis-
persing Subsystem, 4-14
Searchlight, 2-68

TM 55-1520-210-10

Servicing, 2-86

Settling with Power, 8-48
Sideward and Rearward Hovering
Flight, 8-26

Signal Distribution
C-1611/A/C, 3-4
Signal Distribution
C-8533/ARC, 3-5
Signal Distribution
—S5B-329/AR, 3-3
Slingload, 8-34
Smoke and Fume Elimination,
9-35

Snow, B8-58

Spare Lamp Kit, 2-75

Specific Conditions, 7-7

Standby Compass, 2-82

Starting Engine, 8-22

Panel
Panel

Panel

Tailboom, 2-6

Tail Rotor, 2-44

Tail Rotor Control System, 2-31
Tail Rotor Malfunctions, 9-20
Takeoff, 8-31

Takeoff, Conditions, 7-22
Takeoff, Description, 7-20
Takeoff to Hover, 8-24
Takeoff, Use of Charts, 7-21
Temperature Conversion, 7-11
Tiedown Devices, 6-19
Thunderstorms, 8-62
Torque Available,
ences, 7-13
Torque Available, Conditions, 7-15
Torque Available, Description,
7-12

Torque Available, Use of Chart,
7-14

Towing, 5-15

Transmission, 2-39

Transmission, and Drive Systems
Malfunctions, 9-18

Transmission Oil—Hot or Low Pres-
sure, 9-19

Transmission Qil Level Light, 2-74
Transponder Set AN/APX-72, 3-25

Chart Differ-

Index 3
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Transponder Set
3-26
Turn-and-Slip Indicator, 2-77
Turbulence, 8-61

Turbulence and Thunderstorms,
8-60

Turbulence Limitations 5-10

Turning Radius, 2-4

Types of Vibration, 8-52

AN/APX-100,

UHF Radio Set AN/ARC-51BX, 3-6
UHF Radio Set AN/ARC-51X, 3-7

UHF Radio Set AN/ARC-55B, 3-8

Use of Charts, 7-5

Use of Fuel, 2-89

index 4

Use of Words Shall, Should, May,
1-1

Ventilating System, 2-52

Vertical Velocity Indicator, 2-78
VHF Navigation Set—AN/ARN-30E,
3-21

VHF Navigation Set—AN/ARN-82,
3-20

VHF Radio Set—AN/ARC-73, 3-11
VHF Radio Set—AN/ARC-115, 3-9
VHF Radio Set—AN/ARC-134,
3-10

Voice Security Equipment, 3-16

Voice Security Equipment TSEC/KY
583-16.1

Warnings, Cautions, and Notes,
1-2

Weight, Balance, and Loading, 8-3
Waeight and Balance Loading Data,
6-13

Weight/Balance and Loading, Gen-
eral, 6-1

Weight Limitations, 5-9
Windshield Wiper, 2-51

Wire Strike Protection System
(WSPS), 2-12.1



The Metric System and Equivalents

Easar E—

| w0 il ssia - 20 ek

| dictrwiar = 11 craitmmmeory = 100 Behas

1 oy = (0 dutheiwters = 30T jad ke

1| deftarsisr & Ul meern o 108 et

I cicengiar = [Oduremeacy = J0EE e
| Wi P et = |0 S SEaTELens u O XA s

Fagm

| cecilgreen = limilgresa = 15 pram

| decigrare = |fertigrurrs = A0 praioe
| Eorm m 0 e iETd e = LY Pk
ldeingmam = 10 gmeees = JSaurce

| hivgram = 51 dckagram = 355 adien
TeEngram o (0 haciogrera o £ paands

Lariad Mrwr

| gerziliisr & J0eillisry w34 & cew

| decilfter = JF conlilimry = 338 1 S imisa
10 = [Hderdiess = 11810 s

| delimlicar = 01 leers = 204 gullorn

I ariid et = 0 den] ders o 45 pallona
| iwitd Bt w 10 bsctoflinre = 50416 guimr

[N -

| g peniimaier = 500 v, el el = Lileg acy

| iy, o i’ w10 ). 8 LTRSS = E5.5 g Leckes

| 4y EEis = Hollng riom 1000, e

1 3. Gsboummiar imrni = 1 g b w1 AT d g, Tem

1 iy T P fropclared o SDDay. Saknrnsiars v ZAT =T
by, il = IBBeg. b JOE LRI ]

lqeinrel = 10 algrams = BML4f poasds
L w10 i bl o (] ] WL BGAR
1o comitmwiar = UEH e, reil lErside o JJE 2. 550N
1 oia g imadid = 1000 camrimurass = L [T cn. inchan
1 2is mmnee » 100 en derirmiery = 241 e

Approximate Conversion Factors

Fasiwnay e ey T e Te iy b
raben T T 2E4L oo rerwiien reelrin DEEad
(ST rEELETH A cpallnpdis [[oe =T EEL]
b ] =l Bl iy Turi (TT
Riks i LLE¥ [Pl il |
AL InrAER SR oam L pars 5481 bl prm s T i LR
e beed e ekt £t AN S TS syumre hscim 458
Rilasss paadE ALk ELPLELE 1] ApLIETE TS [EIE A e
sgiesu wEl ey i hlcoawrn ALl amgprn i By LaErs Yarde LE
=k widinin bid RFERS A apliss §lirsism LI ETRCE EL
whia lay aukik ros e wan SEUET ST arrms AT
cabix yurds e £ maiem TEE Eulie ek caluc feem ELERLS
Faypiagrees mmilidijnrs F- oL ] cuhic reree s culac yoon I s
pim IBen 411 minimers {Isdd o pcey el
aung s LU litnrn 1] £118
withenn [T ERIT liass i 1443
il i HL348 litarn grllaai I
Dourss [:Iq::m and gradn ] F3h
oy jarn A nr lpng - b giamia poamds 8 31k
PaErd L PRI TR 1358 miric iosa i i [
saErd-mchem (PRt ST e

Temparature (Exact)
" Fabyrmabai) ER oL Celulia =
1 Tl Tl T auinmciing I5 inm prradure



TM 55-1520-210-10

By Order of the Secretary of the Army:

CARL E. VUONG
General, United States Army
Chief of Staff
Official:

R. L. DILWORTH

Brigadier General, United States Army
The Adjurant General

DISTRIBUTION:

To be distributed in accordance with DA Form 12-31,
-10 & CL Maintenance requirements for UH-1H Helicopter,
Utility and UH-1V Helicopter, Utility.

#U.S. GOVERNMENT PRINTING OFFICE : 1988 O - 211-919



— — — — —— — — — — — — — — o TEAR ALONG PERFORATED LINE o o e o, e e S e S . s et .

RECOMMENDED CHANGES TO

EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING

Wﬂﬂ@m@ WITH THIS PUBLICATION?

FROM:
THEN. . JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY TEAR IT
OUT. FOLD IT AND DROP IT
5 IN THE MAIL!

PFC JownN Do&

wEae G
Co4, Jz ENGY e

DATF BERT

(PRINT YOUR UNIT'S COMPLETE ADDRESS)

PUBLICATION NUMBER
TM 55-1520-210-10

PUBLICATION DATE

15 Feb 88

PUBLICATION TITLE

Operator's Manual
UH-1H/V Helicopter

BE EXACT. . PIN-POINT WHERE IT IS
FIGURE
NO

IN THIS SPACE TELL WHAT IS
AND WHAT SHOULD BE DONE

PARA-
GRAPH

-/
.zﬂ.

PAGE
NO

6

TABLE
NO

B/

one v

125 20

/7 o) :
2. §s0-

=

w
Qreh

e,ua-wtlf-;:
mtx-gﬂ;&a/a.‘uw—t
b ladir - (Polomas CorreeX

O prled o

77262 -~ 300/. S
il S Lreas

o pals Aaiges
el Go .

WRONG
ABOUT IT:

TR Sy

. VsA

\J;,xﬁﬁ'

Wsp car

8-/6

PRINTED NAME. GRADE OR TITLE. AND TELEPHONE NUMBER

Torw Dok, PFC (363) 317. 7111

SIGN HER|

:T?ﬂ:/[ ok v

FORM
JuL 79

PREVIOUS EDITIONS
ARE OBSOLETE.

DRSTS-M Overprint 1, 1 Nov 80

PS

DA, 2, 2028-2

=-IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR

RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS



REVERSE OF DA FORM 2028-2 Raeverse of DRSTSM Overprint 2,
1 Nov 80

FiLL IN YOUR
UNIT'S ADDRESS

DEPARTMENT OF THE ARMY

FOLD BACHK

POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY
DOD 314

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE §300

COMMANDER

US ARMY AVIATION SYSTEMS COMMAND
ATTN: AMSAV-MMD

4300 GOODFELLOW BOULEVARD
ST.LOVIS, MO 63120-1798

AN 03LVHO04HI4 SNOTY MVIL



	05 UH-1H operating limits and restrictions.pdf
	UH-1 05-01.jpg
	UH-1 05-02.jpg
	UH-1 05-03.jpg
	UH-1 05-04.jpg
	UH-1 05-05.jpg
	UH-1 05-06.jpg
	UH-1 05-07.jpg

	06 UH-1H weight-balance and loading.pdf
	UH-1 06-01.jpg
	UH-1 06-02.jpg
	UH-1 06-03.jpg
	UH-1 06-04.jpg
	UH-1 06-05.jpg
	UH-1 06-06.jpg
	UH-1 06-07.jpg
	UH-1 06-08.jpg
	UH-1 06-09.jpg
	UH-1 06-10.jpg
	UH-1 06-11.jpg
	UH-1 06-12.jpg
	UH-1 06-13.jpg
	UH-1 06-14.jpg
	UH-1 06-15.jpg
	UH-1 06-16.jpg
	UH-1 06-17.jpg
	UH-1 06-18.jpg
	UH-1 06-19.jpg
	UH-1 06-20.jpg

	07 UH-1H performance data.pdf
	UH-1 07-01.jpg
	UH-1 07-02.jpg
	UH-1 07-03.jpg
	UH-1 07-04.jpg
	UH-1 07-05.jpg
	UH-1 07-06.jpg
	UH-1 07-07.jpg
	UH-1 07-08.jpg
	UH-1 07-09.jpg
	UH-1 07-10.jpg
	UH-1 07-11.jpg
	UH-1 07-12.jpg
	UH-1 07-13.jpg
	UH-1 07-14.jpg
	UH-1 07-15.jpg
	UH-1 07-16.jpg
	UH-1 07-17.jpg
	UH-1 07-18.jpg
	UH-1 07-19.jpg
	UH-1 07-20.jpg
	UH-1 07-21.jpg
	UH-1 07-22.jpg
	UH-1 07-23.jpg
	UH-1 07-24.jpg
	UH-1 07-25.jpg
	UH-1 07-26.jpg
	UH-1 07-27.jpg
	UH-1 07-28.jpg
	UH-1 07-29.jpg
	UH-1 07-30.jpg
	UH-1 07-31.jpg
	UH-1 07-32.jpg
	UH-1 07-33.jpg
	UH-1 07-34.jpg
	UH-1 07-35.jpg
	UH-1 07-36.jpg
	UH-1 07-37.jpg
	UH-1 07-38.jpg
	UH-1 07-39.jpg
	UH-1 07-40.jpg
	UH-1 07-41.jpg
	UH-1 07-42.jpg
	UH-1 07-43.jpg
	UH-1 07-44.jpg
	UH-1 07-45.jpg
	UH-1 07-46.jpg
	UH-1 07-47.jpg
	UH-1 07-48.jpg
	UH-1 07-49.jpg
	UH-1 07-50.jpg
	UH-1 07-51.jpg

	08 UH-1H normal procedures.pdf
	UH-1 08-01.jpg
	UH-1 08-02.jpg
	UH-1 08-03.jpg
	UH-1 08-04.jpg
	UH-1 08-05.jpg
	UH-1 08-06.jpg
	UH-1 08-07.jpg
	UH-1 08-08.jpg
	UH-1 08-09.jpg
	UH-1 08-10-00.jpg
	UH-1 08-10-01.jpg
	UH-1 08-11.jpg
	UH-1 08-12.jpg
	UH-1 08-13.jpg
	UH-1 08-14.jpg
	UH-1 08-15.jpg
	UH-1 08-16.jpg

	09 UH-1H emergency procedures.pdf
	UH-1 09-01.jpg
	UH-1 09-02.jpg
	UH-1 09-03.jpg
	UH-1 09-04.jpg
	UH-1 09-05.jpg
	UH-1 09-06.jpg
	UH-1 09-07.jpg
	UH-1 09-08-00.jpg
	UH-1 09-08-01.jpg
	UH-1 09-09.jpg
	UH-1 09-10.jpg
	UH-1 09-11.jpg
	UH-1 09-12.jpg

	10 UH-1H appendix.pdf
	UH-1 10 app A-1.jpg
	UH-1 10 app B-1.jpg
	UH-1 10 app B-2.jpg
	UH-1 10 app B-3.jpg
	UH-1 10 app B-4.jpg
	UH-1 10 app C-1.jpg
	UH-1 10 app C-2.jpg
	UH-1 10 index 1.jpg
	UH-1 10 index 2.jpg
	UH-1 10 index 3.jpg
	UH-1 10 index 4.jpg
	UH-1 10 metric 01.jpg
	UH-1 10 z-1.jpg
	UH-1 10 z-2.jpg
	UH-1 10 z-3.jpg


