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In order that you will gain the maximum
benetits from this handbook it is imperative
that you read these pages carefully.

This handbook has been specifically designed and written ;
with the best interests of YOU, the pilot, in mind. It is to c
your advantage to read this publication carefully, as it is
intended to introduce you to the physical peculiarities of
the YH-21 helicopter, and furthermore, thoroughly acquaint
you with the operations and techniques required for its safe
and efficient flight. Since the helicopter is vastly different \
from conventional aircraft, and since each model has its
own peculiarities of operation and flight, the handbook
applicable to the helicopter must be read and studied from
cover to cover. Illustrations and text have been combined
to present you with an attractive, easy reading, clear-cut
publication,
It is the definite responsibility of the pilot and co-pilot to
keep abreast with the latest changes that are available in c
the form of Immediate Attention Technical Orders. Each
should check his local screening facilities to ascertain that
Flight Handbook revisions and Immediate Attention Tech-
nical Orders are distributed promptly to qualified personnel.
Each should familiarize himself with the following Tech-
nical Orders as they will help greatly in establishing the
necessary pattern to follow:
a. T.0. 00-5-2 outlines the procedure to be followed in
obtaining necessary copies and revisions of the Flight
Handbook.

b. T.0. 00-3-1 describes the procedure to be followed in

checking Flight Handbook requirements through with your

/ Base Inspector.
c¢. T.O. 01-250HDA (series for YH-21 and H-21A
l models). Ascertain that information pertaining to the

above models is definitely scheduled for you on the Auto-
matic Distribution List.

°e ®
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The handbook is divided into nine sections, an appendix
and an index. The information to be found in each of these
sections is as follows:

SECTION I, DESCRIPTION—Describes the helicopter and
all its systems and controls which contribute to the physical
act of flying the helicopter and the location of all items of
emergency equipment.

SECTION II, NORMAL PROCEDURES—Contains the
steps of procedure to be accomplished from the time the
helicopter is approached by the flight crew until it is left
parked on the ramp after accomplishing one complete non-
tactical flight under normal conditions.

SECTION III, EMERGENCY PROCEDURES—Describes
the procedure to be followed in meeting any emergency
(except those in connection with auxiliary equipment) that
could reasonably be expected to be encountered.
SECTION 1V, DESCRIPTION AND OPERATION OF
AUXILIARY EQUIPMENT—Includes the description,
normal operation and emergency operation of all equipment
not directly contributing to flight but which enables the
helicopter to perform certain specialized functions.

SECTION V, OPERATING LIMITATIONS—Covers all im-
portant ground and flight limitations that must be observed
during normal operation.

SECTION VI, FLIGHT CHARACTERISTICS—Describes
the unique flight characteristics of the helicopter.
SECTION VII, SYSTEMS OPERATION—Describes opera-
tion of systems peculiar to this helicopter.

SECTION VIII, CREW DUTIES—Not required for this
preliminary handbook,

SECTION IX, ALL WEATHER OPERATION—Describes
precautions to be observed for this type of operation.
APPENDIX I, OPERATING DATA—Contains all operat-
ing data charts necessary for preflight and inflight mission
planning and includes explanatory text on the use of the
data presented.

RESTRICTED




Section | SECURITY INFORMATION—RESTRICTED
AN 01-250HDA-1

-

Figure 1-1. The Helicopter
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&ction I DESCRIPTION

THE HELICOPTER.

The model YH-21 (figure 1-1) is a 16-place, single
engine, tandem rotored, rescue and utility heli-
copter manufactured by the Piasecki Helicopter
Corporation. Power is supplied by a Wright
R-1820-103 air-cooled radial engine, located within
the fuselage aft of the cabin section. The engine
simultaneously drives two three-bladed rotors,
longitudinally disposed, through drive shafts and
reduction transmissions. The rotor blades are
constructed of wood on a steel spar and are ply-
wood covered. The fuselage is of all-metal stressed
skin construction. The cockpit incorporates side-
by-side pilot seating with the pilot seat on the
right. Dual flight controls are provided. The main
entrance door is located on the center, left side of
the fuselage. A rescue door and a swinging boom
type rescue hoist are located on the forward,
right side of the fuselage, immediately behind the
pilot. The cabin can be fitted with troop seats
and litters.

DIMENSIONS.

The principal dimensions of the helicopter are as
follows:

Length Overall

Rotors: Turning s a5 86 ft 5 in.
Rotors in Phase and Static .... 756 ft 3 in.
Rotors Dephased .............. 65 ft 10 in,
BladedcBoldeldl  m e nnns s 52 ft 6 in.
Hepht=0veralll i e 16 ft 0 in.
Width (Blades Folded) .......... 14 ft 2 in.
Tread (Main Alighting Gear) .... 13 ft 6 in.

GROSS WEIGHT.

Normal gross weight of the helicopter is approxi-
mately 11,000 pounds.

ENGINE.

The helicopter is powered by a Wright R-1820-103
air-cooled radial engine, which is mounted within
the fuselage, aft of the cabin (figure 1-2). Power
is delivered to the rotors through drive shafts
and reduction transmissions. The engine does not
contain reduction gears. The speed of the drive
shaft between engine and central transmission is
the same as engine speed. An injection type car-
buretor supplies fuel to the engine. A single-stage,
two-speed supercharger is installed for high
altitude flight.

THROTTLE.

The throttle is located on the pilot’s collective
pitch control lever (figure 1-3). Throttle control
action is synchronized with the collective pitch
control so that an rpm setting can be maintained
automatically when the collective pitech is
increased or decreased. The throttle may be
operated independently by rotating the turnable
(motoreycle) grip from right to left to increase
rpm, or from left to right to decrease rpm.

THROTTLE FRICTION LOCK.

The throttle friction lock (figure 1-4) is located
just above the throttle control on the collective
pitch lever. It is a friction type lock that will
maintain a selected throttle position when locked.
Rotate the knob from left to right to lock.

MIXTURE CONTROL LEVER.

This control lever is located on the console to the
left of the pilot (figure 1-3). Extreme forward
position is RICH. Aft, to the first detent, is
NORMAL and the extreme aft position is IDLE
CUT-OFF, The NORMAL position is used for
normal cruise, climb, hovering and when high
blower is not in use. The RICH position should

RESTRICTED 1



Section |

-

_

&

-

1
g.> 26

§D'T = ' '3 i ‘ﬁ{‘.
N "~._ :
s S gl
INGa L
1_;/
/ =/
/
Figure G

7 : =5 = B4 .
25
1

= e e e



SECURITY INFORMATION—RESTRICTED Section |
AN 01-250HDA-1

16
19

RRRRRRRRRR



Section | SECURITY INFORMATION—RESTRICTED
AN 01-250HDA-1

Figure 1-3. The Cockpit
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be used for all ground operations, taxiing, take-
offs, landings and on all oceasions when high
blower is in use. The mixture lever should be
changed from the RICH position after the heli-
copter leaves the ground, and it should be moved
from the NORMAL position to the RICH position
while on the landing approach. IDLE CUT-OFF
is used when stopping or shutting down the
engine. There is no intermediate positioning of
this lever.

CARBURETOR HEAT CONTROL LEVER.

The carburetor heat control lever is located on
the console (figure 1-3) to the right of the mix-
ture control lever. Full forward is COLD, full aft
is HOT. The lever can be positioned at any point
between the two limits to obtain the amount of
heat required. When the carburetor heat control
lever is placed in the COLD position, air is forced
by the fan through the carburetor air duct lo-
cated above the engine. When this control is
positioned at HOT, heated air from the engine
cylinders and exhaust shroud is channeled
through the air duct into the carburetor air in-
take. Refer to figure 1-5 for air flow.

SUPERCHARGER.

The Wright R-1820-103 engine is equipped with
a two-speed, gear-driven supercharger. The
supercharger control at the engine is actuated by
oil pressure and is controlled by an electrically
actuated solenoid. The supercharger control
switeh (figure 1-4) is mounted on the console
just below and to the left of the ignition switch.
This is a two-position HIGH-LOW toggle switeh,
which when flipped to HIGH actuates the engine
selector valve to the high blower position, and
inversely, when on LOW, provides for engine
operation in low blower.

ENGINE COOLING SYSTEM.

An engine air cooling system (figure 1-5) is
necessary since ram air is not available during
ground operations and hovering of the helicopter.
The system consists of a fan, stator ring, eylinder
head baffles and a cowling, plus the necessary air
inlets and outlets. Air is drawn into the engine
compartment through the inlet in the top of the
fuselage just aft of the main cabin. The air is
forced through the cowling around the engime
eylinders by the engine-diiven fan and expelled
through the two circular outlets aft of the
engine. The fan also acts as an engine flywheel
when the rotors are disengaged. Two air outlet
doors are installed to control the flow of air
around the engine. These are manually operated
on the ground. The pilot should check for adjust-
ment before flight.

IGNITION SYSTEM.

This is a conventional dual magneto system with
two spark plugs per cylinder. A vibrator provides
high tension current to the right magneto for
initial starting. The vibrator is connected to the
engine starter circuit and provides current when
the starter is energized.

IGNITION SWITCH.

This switch is located on the engine controls sec-
tion of the console switch panel (figure 1-4). The
switch positions are OFF, R for right magneto,
L for left magneto, and BOTH for both magnetos.

FUEL PRIMER SWITCH.

The engine primer ON-OFF switch (figure 1-4) is
installed on the engine controls section of the
console switch panel. When the switch is held in
the ON position, an electrically actuated solenoid
energizes the primer pump, located on the rear

NOMENCLATURE KEY FOR FIGURE 1-3.

Co-Pilot's Window Jettison Handle
Free-Air Thermometer

Overhead Switch Panel
Standby Compass

Pilot's Window Jettison Handle
Windshield

Windshield Wiper

Instrument Panel

Pilot's Cyclic Stick

Collective Pitch Control Lever
Directional Control Pedals
Parking Brake Handle

1
2
3
4
5
[
7
8
9

Co-Pilot's Interphone and Radio Compass Control Panel

Hydraulic Control Yalve
Hydraulic Control Valve Gage
Carburetor Heat Control Lever
Pilot's Radio Controls

Nose Wheel Lock

Co-Pilot's Seat Adjustment
Inertia Reel

Shoulder Harness Release
Co-Pilot's Shoulder Harness
Trim Control Wheel

Electrical Distribution Panel
Mixture Control Lever
Co-Pilot's Seat
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of the carburetor. Pressure is supplied to the
primer pump by the electrically driven fuel
booster pump. Two lines are routed from the
primer pump and outlet at the carburetor just
above the impeller throat. Fuel sprayed into this
section by the primer pump is diffused to all
cylinders by the impeller.

STARTER.

The engine is provided with a 24 volt, d-c elec-
tric, direct cranking starter. The engine is
cranked directely when the starter is energized.

ENGINE STARTER SWITCH.

This is a button type switch installed on the
underside of the pilot’s collective pitch lever, for-
ward of the throttle grip (figure 1-4). When the
switch is pressed, the direct cranking starter is
energized.

ENGINE INSTRUMENTS.

OIL TEMPERATURE GAGE.

The oil temperature gage (figure 1-6), located on
the instrument panel is connected to a tempera-
ture bulb in the oil system Y-drain, and
registers engine oil heat on the face of the instru-
ment dial in increments of 10 degrees of centi-
grade temperature. This gage is electrically
actuated by heat changes which occur within the
temperature bulb.

OIL PRESSURE GAGE.

The oil pressure gage (figure 1-6), located beside
the engine oil temperature gage on the instru-
ment panel, registers engine oil pressure in incre-
ments of 10 psi. Pressure is electrically
transmitted to the gage from the transmitter in
the engine accessory section.

FUEL PRESSURE GAGE.

The fuel pressure gage (figure 1-6), located on
the instrument panel just below the fuel quantity
gage, indicates fuel pressure put forth by the
engine- and electrically-driven fuel pumps. This
gage is connected to both pumps so that the pilot
can be aware of a failure in either pump.

DUAL TACHOMETERS.

Dual tachometers (figure 1-6) indicating rotor
speed and engine speed are mounted on the pilot’s
and co-pilot’s side of the instrument panel. These
dials have two concentric rpm scales marked on
their faces in increments of hundreds of rpm.
The inner scale graduations denote rotor speed
and the outer scale markings signify engine rpm.
The shorter of the two needles shown in the illus-
tration indicates actual rotor rpm and is actuated
by a tachometer generator located on the central
transmission. The longer needle shows actual
engine speed and is similarly energized by a tach-
ometer generator located on the engine accessory
section. Both tachometers are synchronized so

that both needles will line up when the rotors are
fully engaged.

MANIFOLD PRESSURE GAGES.

Two identical manifold pressure gages (figure
1-6), one for the pilot and one for the co-pilot
are located on the lower part of the instrument
panel. These gages indicate manifold pressure
in inches of mercury. The face of each gage is
marked off in single unit graduations. A button
adjacent to the pilot’s gage is marked PUSH.
When this button is pushed, the manifold pres-
sure lines to the gage are purged.

CARBURETOR AIR TEMPERATURE GAGE.

The carburetor air temperature gage (figure 1-6)
is located on the lower left side of the instrument
panel. This gage indicates air temperature at the
carburetor air intake in increments of five degrees
centigrade. Carburetor air temperature is regu-
lated by the carburetor heat lever on the console.

CYLINDER HEAD TEMPERATURE GAGE.
The cylinder head temperature gage (figure 1-6)
is located on the left side of the instrument panel
above the carburetor air temperature gage. Cyl-
inder head temperature is registered on this gage
in increments of 10 degrees of centigrade tem-
perature by means of wires that are connected to
a thermocouple installed in the hottest cylinder
head. Engine temperature can be controlled by
proper selection of the fuel-air mixture and opera-
tion of the engine air outlet doors.

TRANSMISSION AND ROTOR SYSTEM.

The transmission system (figure 1-2) is com-
posed of two rotor transmissions, located at each
end of the helicopter, and one central transmis-
sion located just forward of the firewall. Each
transmission has its own complete lubrication
system. Three oil coolers located together above
the engine are cooled by the engine fan. Engine
torque is supplied through a drive shaft con-
nected to the central transmission. This turning
movement is transferred to the forward and aft
rotor transmissions from the central transmis-
sion by means of interconnecting drive shaft
assemblies. The rotors are an integral part of
these transmissions. The drive shafts operate at
engine speed. This is reduced to a ratio of 9.7 to
1 in the rotor transmissions. A dephasing device,
incorporated in the drive shaft forward of the
central transmission makes possible independent
turning of the rotors without power.

g
§ CAUTION ;

Rotors in dephased position will be noted
by a red flag hung on the drive shaft near
the central transmission.

8 RESTRICTED
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Air to Engine
Air to Oil Coolers
Air to Carburetor
Exit Air

Figure 1-5. Engine Cooling System

ROTOR CLUTCH.

A cluteh is installed as part of the central trans-
mission assembly. Thig is a combination cluteh,
containing a multiple dise friction clutch to syn-
chronize the engine and rotors for engagement
and an overrunning jaw clutch for positive drive
and autorotation.

ROTOR CLUTCH OPERATIONAL FUNCTIONS.

This clutch system provides for engine starting
independently of rotor engagement. When the
engine is operating smoothly the rotor system is
engaged by the electrically actuated friction
clutch. When the rotor rpm has synchronized
with the engine rpm, the jaw clutch is engaged
and the friction clutech disengaged simultan-
eously, thus supplying direct torque from the
engine to the rotors. Refer to Section VII for this
procedure. If, at any time, the rotor rpm should
be greater than the engine speed (such as during
autorotation or power failure) the jaw clutch will

overrun. When the engine speed is again in-
creased to match the rotor speed the system will
return to direct drive.

Stop the engine and rotors by increasing rotor
speed then reducing the engine speed, thus per-
mitting the jaw clutch to overrun. Disengage the
jaw clutch by placing the friction switch, on the
console, in the DISENGAGED position. Refer to
Section VII for full information on this procedure.

When the helicopter is in autorotation, rotor rpm
ts maintained by the passage of air up through
the blades. If overrunning clutch action were not
possible, the rotors would stop when serious
engine failure occurred. Since it is necessary that
the engine be brought into direct drive at any
time during a simulated autorotative descent,
and since it may be desired to restart the engine
during power-off descent (engine failure or stop-
ping), overrunning clutch action for these flight
conditions is mandatory.

RESTRICTED 9
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CLUTCH CONTROLS.

FRICTION SWITCH. This switch is located on
the center portion of the console switch panel
(figure 1-4). When the switch is moved to
ENGAGE, the friction clutch is actuated, con-
necting the engine with the rotor system. This
switch must remain in ENGAGE position for all
rotor operation. Moving the switch to DIS-
ENGAGE position will disengage the engine from
the rotors.

JAW SWITCH. This switch (figure 1-4) is
adjacent to the clutch friction switeh. The switch
is placed in JAW position after the engine and
rotors are synchronized with friction -elutch.
After jaw clutch engagement, the rotors are in
positive drive with the engine and are free to
overrun the engine as required for autorotation.
If the jaw switch is placed in JAW position before
the frietion switch, no action will occur.

CLUTCH ENGAGING LIGHT. The cluteh en-
gaging light (figure 1-4) is located on the console
adjacent to the clutech switches and illuminates
when the friction clutch switch is put in the
ENGAGE position. This light will stay on until
the jaw cluteh switch is thrown on and the jaw
cluteh is fully engaged. This action should occur
within two to four seconds.

Note

Since this light is connected to both the
central transmission oil pressure trans-
mitter and the jaw clutch mechanism,
it will not go out until the jaw clutch is
fully engaged and the oil pressure has
been stabilized to the proper point.

ENGINE OIL SYSTEM.

The engine oil system is composed of a tank as-
sembly and oil cooler. The tank capacity is 19.5
US gallons with an expansion space of 6.8 US
gallons. An internally contained hopper, which
has a volume of 8.5 US gallons, is provided for
quick warm-up, and to limit the required amount
of oil dilution. Refer to Servicing Diagram
(figure 1-13) for oil specification and grade.

OIL COOLER.

Engine oil is cooled during engine operation by
passage through the oil cooler located on the
lower section of the engine mount. When the oil
is cold it is diverted around the cooler by a ther-
mostatic bypass valve located in the cooler. When
the oil is hot, it passes through the cooler where
it is cooled by air from the engine fan.

OIL COOLER DUCT SHUTTER.

The shutter in the oil cooler duct is electrically
actuated. The thermostat located in the Y-drain

of the oil system acts to energize the operating
circuit. This installation is automatic in normal
operation, but the pilot can also control it by use
of the four-way OFF-AUTO-HOT-COLD switch
located in the console switch panel if the sensing
unit becomes inoperative. The switch in the HOT
postion will close the shutter and in the COLD
position will open the shutter. The OFF position
stops the automatic control and allows the pilot
to select HOT or COLD position as desired.

OIL DILUTION SYSTEM.

OIL DILUTION SWITCH AND LIGHT.

The ON-OFF switch and light are located on the
engine controlg section of the console switch panel
(figure 1-4). When the switch is placed ON, the
engine oil is diluted with fuel. The indicating
light shows when the diluting switch is ON. The
oil should never be diluted for longer than nine
minutes. Refer to Section IX for correct pro-
cedure.

TRANSMISSION OIL SYSTEM.

The forward, central and aft transmissions (fig-
ure 1-2) each have a complete and separate lubri-
cation system. Located above the engine are
three oil coolers in one unit, one cooler for each
transmission, which obtain forced air from the
engine fan for cooling. System pressure is ob-
tained from an oil pump located in each trans-
mission case. Included in each transmissiin oil
system are the following items: Pressure relief
valve, thermo bypass valve, two oil screens, and
an oil temperature bulb. Mounted adjacent to the
transmissions are pressure and temperature
transmitters. Gages for these units are located
on the left side of the instrument panel (figure
1-6). Pressure for the forward, central and aft
transmission is registered on the outer row of
gages, and temperature for these installations is
transmitted to the gages immediately to the left
of the pressure gages.

FUEL SYSTEM.

The fuel system (figure 1-7) consists of one fuel
cell, centrally located in the helicopter, an engine-
driven fuel pump, electric fuel booster pump,
strainers, oil dilution solenoid, shut-off control
and fuel quantity and fuel pressure gages. The
system is suitable for aromatic fuels.

FUEL SPECIFICATION AND GRADE.

For fuel grade and specification refer to the Ser-
vicing Diagram (figure 1-13).

FLUIDS SHUT-OFF SWITCH.

A two-position fluids shut-off switch, located on
the overhead switch panel (figure 1-4), provides

10 RESTRICTED
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Fuel Warning Light

Transmission Oil Temperature Warning Light
Transmission Oil Pressure Warning Light
Course Indicator

Pilot's Airspeed Indicator

Vertical Gyro Indicator

Gyro Magnetic Compass

Co-Pilot's Airspeed Indicator

Fuel Quantity Indicator

Forward Transmission Oil Temperature Indicator
Forward Transmission Qil Pressure Indicator
Co-Pilot's Dual Tachometer

Fuel Pressure Indicator

Central Transmission Qil Temperature Indicator
Central Transmission Oil Pressure Indicator
Radio Call Number

Pilot's Dual Tachometer

Rate of Climb Indicator

Altimeter

Compass Slaving Switch

Cylinder Head Temperature Indicator
Aft Transmission Oil Temperature Indicater
Aft Transmission Oil Pressure Indicator
Purge Yalve

Co-Pilot's Manifold Pressure Gage
Carburetor Air Temperature Indicator
Engine Qil Temperature Indicator
Engine Qil Pressure Indicator

Pilot's Manifold Pressure Gage

Cleock

Turn and Bank Indicator

Figure 1-6. Instrument Panel
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emergency shut-off for the fuel and oil systems.
The switch operates the two electric shut-off
valves in the engine compartment. The switch
has two positions, (NORMAL and SHUT-OFF)
and it remains in the NORMAL position during
all normal operation. Move the switch to the
SHUT-OFF position only when the fire detector
warning light (located next to the switch) is il-
luminated or when other such emergencies re-
quire that the fuel and oil be shut off.

FUEL BOOSTER PUMP SWITCH.

This is a three-position switch (HIGH-LOW-
OFF) for operating the electrically-driven fuel
pump. The switch is located on the console switch
panel (figure 1-4). The pump is inoperative when
the switch is in the OFF position. Use HIGH
position for starting the engine, for take-off,
landing, and for operating above 10,000 feet or
below 1000 feet altitude. Use HIGH position also,
in event of engine pump failure. Use LOW posi-
tion for flight between 1000 and 10,000 feet alti-
tude, and in autorotative descent.

lWAR-NING I

Failure of the engine-driven pump will
be indicated by a drop-off in pressure on
the indicator. Switch the electrically-
driven fuel booster pump to the HIGH
position immediately, and land as soon
as possible.

FUEL QUANTITY GAGE.

A fuel gage (figure 1-6) calibrated to measure
fuel quantity in pounds, is located on the left
gide of the instrument panel below the fuel
reserve warning light. The capacitance type tank
unit relays fuel quantity to the gage through an
electrically actuated system. Fuel quantity is
then registered upon the dial in increments of
100 pounds.

FUEL QUANTITY GAGE TEST SWITCH.

This switch is installed on the engine controls
section of the console switch panel (figure 1-4).
When operated, the switch grounds one side of
the bridge and causes the indicator pointer to
rotate continuously counter clockwise. It is nec-
essary to create a test condition just long enough
to displace the pointer an observable amount.
The pointer should return to its original position
when the switch is released. Failure to do so
indicates a malfunction in the system.

FUEL RESERVE WARNING LIGHT.

A red warning light above the fuel indicator will
illuminate when 20 minutes of fuel remains in
the tank. This period is based on a power setting
of 2400 rpm and 33 inches Hg.

TABLE 1-1
FUEL QUANTITY DATA
U S GALLONS
USABLE  FULLY EXPANSION TOTAL
FRIK FUEL  SERVICED SPACE  VOLUME
MAIN 302 304 10 314

ELECTRICAL POWER SUPPLY SYSTEM.

Power for operating the various units of elec-
trical and electronic equipment is supplied by the
24 volt electrical system (figure 1-8) having a
400 ampere hour capacity. The generator, bat-
tery, or external power supply can be used inde-
pendently or can be used collectively. The direct
current system is converted to alternating cur-
rent for the instruments requiring this type of
current by two inverters. For the instruments
and equipment dependent on direct current refer
to Electrical Power Distribution figure 1-8 and

table 1-2,

TABLE 1-2
D-C OPERATED INSTRUMENTS AND EQUIPMENT

INSTRUMENTS

Transmission Temperature
Cylinder Head Temperature
Carburetor Air Temperature
Engine Oil Temperature
Turn and Bank

J-2 Compass [dynamotors)
Vertical Gyro

LIGHTS

Cockpit Flood Lights
Cabin Dome Lights
Instrument Panel Lights
Warning Lights

C4A Lights

Litter Lights

Position Light

Landing Light

Search Light

COMMUNICATIONS

AN/ARN-6 Radio Compass
AN/ARN-14 Radio Navigation
AN/ARA-8A Homing Adapter
AN/ARC-27 UHF Radio
AN/ARC-3 YHF Radio

USAF Combat Interphone

BATTERY.

ENGINE

Generator Controls

Fuel Booster Pump
Supercharger Actuator Solencid
Starter

Oil Yalve Selenoid

Fuel Valve Solenoid

Primer Pump

Qil Dilution Solenocid

Oil Cooler Shutter Actuator

HEATING EQUIPMENT

Cabin Heater

Heated Suit Outlets
Heated Blanket Outlets
Pitot Heat

MISCELLANEOUS

Windshield Wiper

Clutch Actuator

Inverters

Float Inflation and
Retraction Control

Float Jettison Control

Rescue Hoist Control Valve

The battery is located on the floor, in front of
the fuel cell, on the left side of the helicopter.
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Figure 1-8. Electric Power Distribution (Sheet 2 of 2)
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It has a potential of 24 volts and a 34 ampere
hour capacity. Use of the battery for ground
operation and starting of the engine should be
avoided if an external source of power is available.

BATTERY SWITCH.

The battery switch, located on the console, has
three positions (ON, OFF, and EMERGENCY).
No damage will result if the battery switch is ON
while external power is being used, but to prevent
unnecessary drainage of the battery, the switch
is left in the OFF position until the engine is
started. The battery switch EMERGENCY posi-
tion is used in the event of generator failure.
When the switch is placed in the EMERGENCY
position, non-essential electrical equipment on
its major circuit is disconnected to avoid drain
on the battery. With the switch in the EMER-
GENCY position, the equipment which will con-
tinue to operate directly from the battery is
illustrated in figure 1-8.

GENERATOR.

The engine-driven 400 ampere capacity genera-
tor provides d-c power at 28 volts, and is the
primary source of electric power. The function of
the generator and its associated relays is to sup-
ply the required amount of regulated voltage for
maintaining a fully-charged battery and the
proper operation of all electrical and electronic
equipment, except when the battery switch is in
the EMERGENCY position. The generator has
its own over-voltage control which disconnects
the generator from the d-c power distribution
system in the event of high generator voltage.
This system of regulation contains the voltage
regulator, over-voltage relay, reverse current
relay, generator field control relay, generator
warning light and its relay.

GENERATOR SWITCH.

The generator switch is on the console, and it
has three positions (ON, OFF, and RESET).
After the engine is started, the generator switch
is placed in the ON position. To turn the gen-
erator off, place the switch in the OFF position.
If the generator warning light, located on the
overhead panel, comes on, it indicates an over-
voltage or under-voltage condition. Hold the gen-
erator switch in the RESET position momen-
tarily to reset the relays, then move the switch
to the ON position. If the warning light goes
out, the system has returned to normal. If the
light stays on, the generator is not functioning
properly and the battery switch should be placed
in the EMERGENCY position. This disconnects
all non-essential equipment from the system, but
does permit operation of the inverter, utility
lights, and the turn and bank indicator directly
from the battery. Refer to table 1-2 and figure
1-8 for information on this circuit.

VOLTMETER.

The voltmeter is located in the upper left corner
of the overhead switch panel (figure 1-4), Its
purpose is to indicate voltage output of the gen-
erator.

LOADMETER.

The loadmeter (figure 1-4) is adjacent to the
voltmeter in the overhead switch panel. This
instrument records the percentage of amperes
being used by the system.

EXTERNAL POWER RECEPTACLE.

Provision is made for the use of external power
by means of a receptacle located just aft of the
main entrance door of the helicopter (figure 1-2).
The external power unit plug must be fully
inserted so that the third prong makes a definite
contact. When the third prong makes contact, the
external power unit relay in the helicopter is
energized and the power unit commences to sup-
ply electrical power to the main battery bus for
distribution. If the battery switch in the cockpit
is on when the external power unit is connected
and operating, no harm will result to the elec-
trical system of the helicopter.

INVERTERS.

The main and spare inverters are located in the
forward end of the engine compartment, Their
function is to convert d-c¢ to a-c flow for the
operation of certain instruments. For the instru-
ments and equipment dependent on alternating
current refer to Electrical Power Distribution
figure 1-8 and table 1-3.

TABLE 1-3

A-C OPERATED
INSTRUMENTS AND EQUIPMENT

115 VOLT ITEMS

Fuel Quantity Instrument

J-8 Attitude Gyro

J-2 Compass (for autosyn operation)
Vertical Gyro

26 YOLT ITEMS

Transmission Oil Pressure Instruments
Fuel Pressure Instrument
Engine Qil Pressure Instrument

INVERTER SWITCH.

A three position (OFF, MAIN, SPARE) switch
(figure 1-4) on the console switch panel is used
to control or check inverter operation. For normal
flight the inverter is kept in the MAIN position.
For ground testing, the switch can be flipped
from OFF to MAIN to SPARE for check pur-
poses. The switch can be put in the OFF position
during flight in the event of failure of both in-
verters.
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INVERTER LIGHTS.

The inverter lights -(figure 1-4) are located below
the inverter switch on the console eleetrical dis-
tribution panel. If the main inverter fails, the
MAIN INVERTER FAILURE light will illumi-
nate and the inverter change-over control will
automatically turn on the spare inverter. In the
event both inverters are inoperative, the No a-¢
Power warning light will illuminate. (See fig-
ure 1-4.)

CIRCUIT BREAKERS.

The circuit breakers (figure 1-9) are on three
panels; one located on the left side of the console;
the second on the right side of the console. The
third circuit breaker panel is located above the
aft distribution box tc the right of the entrance
door,

FUSES.

The fuse box is located on the right side of the
console. A single fuse, protecting the AN/ARC-3
radio is located in the fuel cell compartment on
the firewall.

HYDRAULIC POWER SUPPLY SYSTEM.

The hydraulic system (figure 1-10) is provided
for operating the hoist and flight controls. A
hydraulic reservoir and line filter are common
to hoth the hoist and flight control systems. The
hydraulic rescue hoist system is provided for
raising or lowering material or personnel while
the helicopter hovers. The hoist is equipped with
a 100 feot cable and has a maximum lift capacity
of 450 pounds. This system consists of a hydraulic
pump driven by the forward transmission, a
pressure relief valve, and a flow control valve.
The heist may be controlled from the cockpit with
the switch located on the cyclic stick (figure 1-4)
or from the rescue door by a remote control
switch mounted nearby (figure 4-7). The system
can he manually controlled should the helicopter

electrical system fail. The hoist system pressure’

is constant at 1250 psi. The flight controls gys-
tem pressure is 1000 psi and varies as the con-
trols are operated. This system consists of the
following items: ’
Pump (driven by the forward transmission).
. Pressure relief valve.

Piston type hydraulic accumulator.
Accumulator air pressure gage.

Pressure line filter,

Four-way shut-off valve.

. System pressure gage.

. Four hydraulic actuators.

The hydraulic flight control system senses the
movement imparted to the cockpit flight controls

St RO P

by the pilot and supplies the force necessary to
move the various fiight control assemblies,

Should the hydraulic system fail, complete

mechanical flight contro!l of the helicopter can
be maintained. The ON-OFF hoost valve and
hydraulic pressure gage are installed on the
cockpit floor to the pilot’s left.

FLIGHT CONTROL SYSTEM.

Basically, the helicopter is controlled by changing
the angle of the blades either collectively or in-
dividually. The controls required to obtain these
changes include the cyclie stick, ecollective piteh
lever, directional pedals, and longitudinal trim
mechanism. The collective pitch control, direc.
tional control and cyclic control are hydraul-
ically operated to reduce the force necessary for
displacement. When the system is on, the hy-
draulic pressure is 1000 psi, varying as the con-
trols are displaced. The wvalves and passages
within the four hydraulic actuators are so ar-
ranged that movement of the cockpit flight con-
trols will direct fluid, under pressure, to either
side of the actuator pistons. These pistons are
linked to the lower flight controls and position
them to transfer movement to the upper flight
controls for the desired flight condition. The con-
trols can be operated and flight maintained with
the hydraulic system off. Stronger control stick
forces will be necessary when the system is off,

LONGITUDINAL CONTROL,

Acceleration and forward or aft flight are gained
by the fore and aft movement of the eyclic stick.
For example, if the cyclic stick is displaced in a
forward direction, the rotor plane of both the
forward and aft rotors will tilt forward and, at
the same time, the blade angles of the forward
rotors will decrease collectively, while the blade
angles of the aft rotor will increase collectively.
This condition will place the helicopter in a nose-
down attitude for acceleration gnd forward flight.

LONGITUDINAL TRIM.

Movement of the trim wheel meéchanism on the
console imposes a differential movement to the
forward and aft rotors so that the blade angles
of one rotor will decrease collectively, while the
blade angles of the other rotor will increase col-
lectively. This action compensates for variation
-of center of gravity location in the helicopter and
positions the cyclie stick in a geometric neutral
location, in the longitudinal direction.

LATERAL CONTROL.

Sideward flight is gained by the lateral movement
of the cyeclic stick. For example, if the cyelic

stick is displaced to the right, the rotor plane of

both the forward and aft rotors will tilt to the
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right. This condition will cause the helicopter to
roll to the right, and to enter sideward flight in
that direction.

DIRECTIONAL CONTROL.

Rotation of the helicopter about its verticle axis
is gained by movement of the directional pedals.
For example, if the left pedal is displaced for-
ward, the forward rotor plane will tilt to the left
and the aft rotor plane will tilt to the right,
causing the helicopter to rotate to the left about
a vertical axis. The rotor plane of the forward
rotor always tilts in the direction of the pedal
used, to the left with left pedal, to the right with
right pedal.

CONTROL CO-ORDINATION.

The controls are co-ordinated in any normal flight
maneuver to obtain the desired attitude of the
helicopter. For example, by applying lateral cyclic
stick and depressing a directional pedal while
hovering, the vertical axis turning point of the
helicopter can be moved to any desired point
between the two rotors.

TORQUE CONTROL.

Since the rotors of the helicopter turn in op-
posite directions, no anti-torque control is neces-
sary.

PILOTS' FLIGHT CONTROLS,

COLLECTIVE PITCH AND THROTTLE CON-
TROL. This control (figures 1-4 and 1-11) is
located to the left of each pilot. When the control
is in the DOWN position, the rotor blades are in
minimum pitch, When the control is in the UP
position, the rotor blades are in maximum pitch.
The pilot’s lever (figure 1-4) contains an auxiliary
switeh bracket, down lock and friction lock.

COLLECTIVE PITCH LEVER DOWN LOCK.
The down lock (figure 1-4) is located at the lower
end of the throttle grip. To prevent unintentional
locking when the lever is in the extreme low
position, the lock is spring-loaded to hold it clear
of the locking position. The lever may be locked
DOWN when in the extreme low position by pull-
ing aft on the lock and turning one-quarter turn
to the left. A quarter turn to the right will unlock
the lever. The lever should be locked down before
starting the engine and engaging the rotors.

COLLECTIVE PITCH LEVER FRICTION CON-
TROL. A collar type friction device is located on
the pitch lever (figure 1-4). The desired amount
of friction on the lever can be obtained by turning
the collar to the left for increase and to the right
for decrease.

CYCLIC CONTROL STICK.

Lateral and longitudinal control is maintained
with this stick (figure 1-12). It is conventionally

located between the pilot’s knees. The pilot’s
cyclic stick grip contains the hoist control switch,
radio transmitting switch and the lateral, longi-
tudinal and directional control centering spring
switch. The co-pilot’s stick is the same as the
pilot’s except that it has no hoist control switch.

LONGITUDINAL TRIM CONTROL.

This control wheel (figure 1-4) is located to the
left of the mixture control and is labeled TRIM.
The control permits the pilot to position the
cyclie stick, longitudinally, to compensate for var-
ious center of gravity conditions so that full longi-
tudinal control will be available at all times. An
indicator adjacent to the control wheel shows the
direction and amount of trim used. This is not a
device for eliminating control forces which may
be present, but serves as a longitudinal cyclic
control positioner only. Nose-up trim provides
more available aft control displacement. Nose-
down trim provides more available forward con-
trol displacement,

LONGITUDINAL TRIM CONTROL POSITION
INDICATOR. This is provided on the left side of
the console to show the longitudinal position of
the cyclic control stick. (See figure 1-4).

DIRECTIONAL CONTROL PEDALS.

Pedals, for directional control, are conventionally
located at the pilot’s feet. Toe brakes are provided

1 Directional Pedals
2 Cyclic Contrel Stick
3 Collective Pitch Lever

Figure 1-11. Co-Pilot's Flight Controls
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1 Centering Switch
2 Holist Control Switch
3 Trigger Switch

Figure 1-12. Pilot's Cyclic Stick

on the upper portion of the pilot’s pedals (figure
1-3). The co-pilot’s pedals have no toe brakes.
(See figure 1-11). The pedals can be adjusted to
suit the individual pilot by releasing the lever on
the pedal support.

FLIGHT CONTROL CENTERING SPRINGS
SWITCH.

To relieve the pilot of control forces which may
be present in steady flight, centering springs are
installed on the longitudinal, lateral and direc-
tional control. The centering springs control
switch is located on the cyclic stick (figure 1-12).
The cyelic and directional forces may be neutral-
ized in any position desired by first positioning
the control, then pressing the centering spring
switch. The neutralizing forces increase as the
controls are moved from this neutral position.

COLLECTIVE PITCH LEVER BUNGEE.

A ground adjustable bungee for the collective
pitch lever will cause the collective lever to bal-
ance when in cruising flight with hydraulic sys-
tem inoperative.

LONGITUDINAL BUNGEE.

This bungee is ground adjustable and is used to
aid the pilot in moving the longitudinal flight
controls when the hydraulic system is not
operating,

LANDING GEAR SYSTEM.

The helicopter is equipped with fixed tricycle
type landing gear. The nose wheel gear consists
of a swivel type oleo strut equipped with a
shimmy damper and a mechanical swivel lock.
The swivel lock is controlled by a handle located
on the right side of the co-pilot’s seat (figure
1-4). The nose wheel is locked when the handle
is in the raised position. The main landing gear
consists of three assemblies: an oleo (air and
oil) strut, a welded V-strut and wheel fork, and
a wheel and tire assembly. The nose and main
gear shock struts should be checked for proper
extension. (See figure 2-1.)

BRAKE SYSTEM.

The pilots’ instruments are mounted on a single
Hydraulic brakes are installed on the main wheels
of the landing gear and are a self-contained
system. No brake is provided for the nose wheel.
Braking action is obtained on each main wheel
by pressing the corresponding toe brake on the
pilot’s directional pedals, When both toe brakes
are pressed simultaneously and the parking
brake handle, located on the floor at the pilot's
right (figure 1-3) is pulled up, the main wheel
parking brakes are locked on., To release the
brakes, push the handle down.

Note

When applying brakes for parking, do
not pump pedals as this action will build
up excessive pressure and damage the
gystem by blowing the brake plungers
or rupturing the lines.

INSTRUMENTS.

The pilots’ instruments are mounted on a single
panel located on top of the console. (See figure
1-6). The flight instruments are located in front
of the pilot and the engine instruments are
grouped in the center above the console. A prim-
ary group of flight instruments is located on the
left side of the panel for the convenience of the
co-pilot. All instruments are front mounted and
have individual light shields. Since the engine and
transmission instruments have been discussed
previously, this text will cover only the remain-
ing instruments with which the pilot should be
familiar.
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AIRSPEED INDICATORS.

Two identical airspeed indicators (figure 1-6) are
mounted on the instrument panel. One is located
on the extreme upper left side and one is located
in the upper central section of the panel. Pres-
sure differences introduced into these instruments
through the pitot static system cause them to
register airspeed in knots.

ALTIMETER.

The altimeter (figure 1-6) is located centrally
on the extreme right side of the instrument
panel. This instrument registers height above
sea level in thousands of feet, and is actuated by
static air in the pitot static system.

RATE OF CLIMB INDICATOR.

The rate of climb indicator (figure 1-6) located
in the instrument panel to the left of the al-
timeter registers ascent in feet per minute. This
instrument is actuated by changing air density
which is brought into the instrument through the
pitot static system.

‘WARNINGI

As operation of the airspeed indicator,
altimeter and rate of climb indicator are
dependent upon the pitot static system,
the pitot static head located below the
nose enclosures should be covered dur-
ing inactive periods to prevent moisture
or dirt from entering the system.

TURN AND BANK INDICATOR.

The turn and bank indicator (figure 1-6) is lo-
cated in the lower right corner of the instrument
panel. This instrument is controlled by an
electrically-actuated gyro.

VERTICAL GYRO.

The vertical gyro (figure 1-6) is located in the
upper section of the instrument panel above the
rate of climb indicator. This instrument, actuated
by an electrically-driven gyro, provides the pilot
with a visual indication of the attitude of the
helicopter relative to the face of the earth.

GYRO MAGNETIC COMPASS.

The gyro magnetic compass (figure 1-6) is lo-
cated in the extreme upper right-hand corner of
the instrument panel. This unit may be used as a
directional gyro or it may be “slaved” to the
remote transmitter control unit by a two position
IN-OUT switch located just below it. When the
IN-OUT switch is in the IN position the remote
transmitter is in operation. This picks up the
lines of force from the earth’s magnetic field, and
transmits these signals to the gyro causing it to

follow these signals. The switch in the OUT posi-
tion disconnects the transmitter from the system
and the electrically actuated gyro detects move-
ment about the vertical axis of the helicopter.

CLOCK.

The clock (figure 1-6) is located just below the
altimeter. This is a manually wound, eight-day
clock with a sweep second hand.

STANDBY COMPASS,

The standby compass (figure 1-3) located cen-
trally on the framework of the nose enclosure, is
direct reading. It is composed of a compass card
mounted on a magnetic element in a liquid filled
bowl.

FREE-AIR THERMOMETER.

The free-air thermometer (figure 1-3) is located
in the windshield adjacent to the central rib.

EMERGENCY EQUIPMENT.

FIRE DETECTOR WARNING SYSTEM.

Eighteen fire detector plugs are strategically
placed around the engine, fuel cell, oil tank and
transmission oil coolers. In the event of a fire
from any of these sources, the fire warning light,
located on the overhead panel, will illuminate.
Next to the warning light is the fluids shut-off
switch with a NORMAL and a CUT OUT position.
In the event of a fire, the switch is placed in the
CUT OUT position, which will stop the flow of all
fluids.

FIRE EXTINGUISHERS.

Two A-20 fire extinguishers (figure 3-3) are pro-
vided, one behind the pilot’s seat, the other for-
ward of the aft cabin bulkhead, on the right side.
Each extinguisher is filled with one quart of
bromochlormethane, referred to as CB, at 21°C
(70°F). There is a gage indicating 300 pounds
with a usable pressure above 150 pounds marked
in green. Anytime the gage shows below 150
pounds it should be recharged.

CB should be handled in well ventilated spaces
or outdoors. When used, either in flight or on the
ground, the area should be well ventilated. If
leakage of the extinguishers is suspected, this
space should not be entered until it has been
fully established that the vapors have dissipated.
A halide detector will detect the presence of CB

vapors.
'WARNING I

Do not breathe vapors. Do not swallow
the liquid and do not permit the liquid
to come in contact with the skin or
clothing.
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FIRST AID.

If any person has breathed or swallowed CB,
summon a physician at once. Induce vomiting if
CB has been swallowed. Place the patient in fresh
air, face downward, with the head slightly below
the level of the lungs. Keep him warm. Give
artificial respiration if breathing has stopped and
use artificial inhalation and caffeine stimulants at
the doctor’s discretion. If CB has spilled on a
person, remove the clothing and wash the affected
parts of the body with soap and water.

FIRST AID KITS.

One first aid kit is located behind and to the left
of the co-pilot, on the cockpit bulkhead. Two
others are located in the cabin, one on each side.

LIFE RAFTS.

A six-man life raft can be stowed across from the
entrance door, or across from the rescue door.
The pilot’s and co-pilot’s seats can each contain
a one-man life raft.

EMERGENCY EXITS.

The entrance door, located at the left aft end of
the cabin and the rescue door, forward and on
the right side of the cabin, provide emergency
exits from the helicopter (see figure 3-2). Both
have emergency release handles and plexiglas
knock-out panels. The pilot’s and co-pilot’s win-
dows can be jettisoned by pulling the jettison
handle which is located at the top of each window.

DOORS AND WINDOWS.

WINDOWS.

The pilots’ cockpit (figure 1-3) affords unre-
stricted vision and is made up of plexiglas panels
supported on structural frames. A laminated
glass panel located on the right side provides the
pilot clearer vision and a scratch-proof surface
for the windshield wiper. The sliding window
panels located on each side of the cockpit provides
emergency exits for the pilot and co-pilot. A
window panel can be jettisoned by pulling the
emergency handle (figure 3-2). This turns a cam
assembly attached to the window tracks. The cam
thrusts the track forward off its tapered mount-
ing pins allowing the window to fall free. The
windows are normally operated by depressing the
trigger located at the forward lower corner of
the window and by pulling back on the handle
located abave the trigger.

CABIN AND RESCUE DOORS.

The main eabin door (figure 1-2) is located at the
center of the left side of the fuselage. The rescue
door is located forward on the right side and just
aft of the cockpit, and is open during rescue
operations. Both doors contain plexiglas knock-

out panels for emergency escape. The doors are
suspended from slotted tubular tracks bolted to
the outside of the fuselage. The doors are on
roller assemblies and may be secured in open or
closed position. Either door may be jettisoned by
pulling the emergency handle located at the right
of both doors. The handle turns a cam assembly
forcing the door tracks forward and off their at-
tachments. This permits the entire door assembly
to fall free.

ENGINE HATCH DOORS.

There are two engine hatch doors (figure 1-2)
located aft of the main landing gear on both
lower sides of the fuselage.

.WARNINGI

Do not operate engine and engage clutch
with the engine hatch doors removed
since they are structural members and
must be in place to help absorb the loads
created by the turning rotors.

AIR EXIT DOORS.

Two adjustable air exit doors (figure 1-2) are
located on the lower side of the fuselage aft of
the engine mount bulkhead. The doors are ad-
justable to vary the amount of air being expelled
from the engine compartment. The doors may be
moved independently from the outside of the
helicopter by turning the internal wrenching nut
located in the fuselage just aft of the door.

SEATS.

PILOTS" SEATS.

The pilot and co-pilot seats (figure 1-3) are ad-
justable through five inches, vertically only. The
adjustment control is located on the right aft side
of each seat.

SAFETY BELTS.

Pilot and co-pilot seats have adjustable safety
belts.

SHOULDER HARNESS INERTIA REEL.

The pilot and co-pilot seats each have a shoulder
harness with an inertia reel, which allows free-
dom of movement when unlocked, and prevents
the pilot from leaning forward when locked. A
handle with LOCKED and RELEASED position-
ing is located beneath the left forward corner of
each pilots’ seat. (See figure 1-3.) A latch is
provided for positive retention of the handle at
either position of the quadrant. By pressing down
on the top of the handle, the latch is released and
the handle may then be moved freely from one
position to the other. When the handle is in the
RELEASED position, the reel harness cable will
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extend to allow freedom of movement, however,
the reel will automatically lock when an impact.
force of 2 to 3g is encountered. When the

over and above that of the automatic
safety lock.

reel is locked in this manner it will stay locked AUXILIARY EQUIPMENT.

until the handle is moved to the LOCKED posi-

tion, and then returned to the RELEASED posi- The auxiliary equipment in the following list is
tion. When the handle is in the LOCKFED position, desc

the harness cable is manually locked and the crew
member is prevented from bending forward.

Note

The LOCKED position is used only when
a crash landing is anticipated. This posi-
tion provides an added safety precaution

CENTRAL TRANSMISSION

: \
'

ENGINE OIL TANK

IL-O-6082, Grade 1065
°C MIL-L-7808

OIL
ENGINE: MIL-O-6082, Grade 1100
|Dilute Below —7°C)
% TRANSMISSIONS: Above — 1°C MIL-0-6082, Grade 1100
+38% to —12°C M
—12° to —54
s

Figure 1-13. Servicing
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SPECIFICATIONS

Heating and Defrosting System
De-Icing System

Ventilation System
Communications Equipment
Lighting System

escue Hoist System

[@F-=

argo and Troop Carrying Equipment
isceilaneous Equipment

=

.

EXTERNAL POWER
RECEPTACLE

J
/

HYDRAULIC OIL: MIL-O-5606
FUEL: MIL-F-5572, Grade 100/130
Alternate Fuel Grade 115/145

Diagram
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&Cﬁon H NORMAL PROCEDURES

STATUS OF THE HELICOPTER.

FLIGHT RESTRICTIONS.

Refer to Section V for flight limitations and re-
strictions imposed on the helicopter.

FLIGHT PLANNING.

All data necessary to fly an operational mission
will be found in Appendix I. The Appendix in-
cludes information on airspeeds, power settings,
and fuel consumption of the helicopter at various
gross weights.

WEIGHT AND BALANCE.

a. Refer to Handbook of Weight and Balance
Data, AN 01-1B-40, for loading information.

b. Check take-off and anticipated landing gross
weight and balance.

¢. Refer to Appendix I to determine weight of
fuel and oil, and other related factors incident to
the mission to be performed.

d. Check weight and balance clearance (Form
F).

e. For weight limitations information, refer to
Section V.

Note

A balance computer is not required for
this helicopter.

ENTRANCE TO THE HELICOPTER.

Entrance to the helicopter is gained through the
sliding eabin doorway located centrally on the left
side of the fuselage (figure 2-1). The door and
latch are accessible from the ground. The cock-
pit is reached by proceeding forward through the
cabin area (figure 1-2). Alternate entrance may
be effected through the rescue door.

BEFORE EXTERIOR INSPECTION.

This check covers those items that would directly
affect the safety of personnel making an exterior
inspection. Check the following items:
Ignition switch: OFF.
Throttle: CLOSED.
Mixture control lever: IDLE CUT-OFF.
Fuel booster pump switch: OFF.
Battery switch: OFF.
Collective pitch lever: DOWN and LOCKED.
. Friction clutech switch: ENGAGE (as ro-
tor parking brake).

h. Parking brake lever: ON.

i. Nose wheel: LOCKED.

EXTERIOR INSPECTION.

Consult USAF Form 1 for engineering status and
make sure the helicopter has been properly ser-
viced. See figure 2-1 for complete inspection to be
performed by the pilot.

ISl <

ON ENTERING THE HELICOPTER.

INTERIOR CHECK (ALL FLIGHTS).
Inspect interior of the helicopter to determine
that there is no loose equipment lying about and
see that all baggage and cargo is properly se-
cured. Check cabin fire extinguisher for security,
and gage for correct pressure,
PILOTS’ COCKPIT CHECK.
This check must cover the following:
a. Initial Check.
1. Seat: ADJUST (to comfortable level).
2. Safety belt and shoulder harness:
FASTEN.
3. Inertia reel: CHECK (operates freely).
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it critically for overall appearance. Ascertain that otor
covers are removed, blades phased and clear of
obstructions.

b. Check radio antennas and other protuberances for

damage and positioning.
, ( f ﬁ";
RESCUE DOOR & RIGHT /

FORWARD FUSELAGE

a. Visually inspect rescue door from ground.
b. Inspect plexiglas for cracks and cleanliness.
c. Inspect skin for dents, wrinkles, loose or
missing rivets.

N\

| d
[

FORWARD ROTOR

a. Inspect rotor and blades
for damage and security.

NOSE SECTION
a.

b.

c.

d.

LEFT FORWARD FUSELAGE

a. Inspect skin for dents, wrinkles,
loose or missing rivets.
b. Inspect plexiglas for cracks

Pitot static and cockpit covers and rigging pins removed.
Observe plexiglas beneath brake cylinders for fluid
from leaks.

and cleanliness.
Check wiper blades for presence of oil.
Check air-oil shock strut for cleanliness and proper
inflation (2-11/16 inches from gland nut to top of oleo).

‘Figure 2-1. Exterior Inspection (Sheet 1 of 2)
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4 obstructions
b. Inspect fuel and oil caps for security.
. Observe access doors for secure closure.
. Check airoil shock strut for cleanli-

ness and proper inflation (1-11/16 inches

above gland nut to red band).

a. Inspect air inlet screen for damage or
7, AFT ROTOR

a. Inspect rotor and blades for
damage and security.

a0

/-';:4('
\

‘

2 ol

' EMPENNAGE & ENGINE
ACCESSORY SECTION

‘ a. Inspect horizontal and

vertical stabilizers for
damage.
b. Look inside engine ac-
cessory section for
leaks, loose wiring,
tools, rags, etc.

\\&

-

LEFT AFT FUSELAGE

a. Inspect air inlet screen for damage
or obstructions.

b. Observe access doors for secure
closure.

c. Inspect tires for inflation, cuts, slips,
and blisters.

d. Inspect braking discs for scoring or
discoloration.

e. Check air-oil shock strut for cleanli-
ness and proper inflation (I-11/16
inches above gland nut to red band).

et

ENTRANCE

a. Inspect door visually. Check
for smoothness of operation
and proper closing.

Figure 2-1. Exterior Inspection [Sheet 2 of 2]
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9. Nose Wheel:
10.
11.

. Flight controls:

. Centering springs:

1 SECURITY INFORMATION—RESTRICTED
AN 01-250HDA-1

Directional pedals:
fortable position).

ADJUST (to com-

CHECK (for freedom
of movement and correct range of travel,
set in neutral).

CHECK (for op-
eration and set in neutral).

Collective pitch: DOWN and LOCKED.
Throttle: CLOSED.

UNLOCKED.

ON.

Fire extinguishers:
gage and security).

Brakes:
CHECK (pressure

b. Console check (use external power).

1.

10.

11.
12.
13.

14.
15.

. Longitudinal trim:

. Battery switch:

IN.
OFF.
ZERO (for take-

Circuit breakers:
Radio switches:

off).

. Mixture control lever: IDLE CUT-
OFF.

. Carburetor heat control lever: COLD.
Inverter switch: ON MAIN.

. Generator switch: ON.

OFF (leave battery
switeh off until the engine is running
smoothly and the external power unit is
disconnected. Place switch on when ex-
ternal power is not in use).

. Oil temperature control switch: AUTO.
Clutch friction switch: DISENGAGE
(with warning light out).

Supercharger switch: LOW.
Fuel booster pump switch: OFF.
Fuel quantity test switch: PRESS

(needle rotates, and returns to original
position when released).

Ignition switch: OFF,

Warning lights: PRESS (to test lights,
check console; instrument panel and
overhead switch panel).

¢. Overhead Switch Panel.

i

-

28
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Fire warning light switch: PRESS (to
test system).
Engine fluids switch: NORMAL.
. Pitot heat switch: OFF.
. Hoist switch: OFF.
Heater switch: OFF,
Blower switch: OFF.
Navigation lights switch: OFF.
Instrument lights switch: OFF.
Cockpit lights switch: OFF.
Windshield wipers: CHECK.

INTERIOR CHECK (NIGHT FLIGHTS).

The helicopter is equipped with instrument, navi-
gation and landing lights for night flying opera-
tions. The items noted below must be checked in
addition to those listed in Interior Check (All
Flights) :

a. Instrument lights: CHECK.

b. Navigation lights: CHECK.

¢. Landing licht: CHECK.

d. Retracting and rotating search light:
CHECK (with the aid of ground crew and with
external electrical power connected).

e. Flashlight: CHECK.

BEFORE STARTING ENGINE.
CHECK FOR HYDRAULIC LOCK.

‘WARNINGI

The presence of any quantity of liquid
in a combustion chamber will cause seri-
ous damage to the engine if a start is
made.

If the engine has been shut down for a period
exceeding two hours, or if it is felt that excessive
fuel and oil has collected in the lower cylinders
during a shorter period of time, clearing the
engine must be accomplished by pressing the
starter switeh for periods not exceeding four to
five seconds. If hydraulic lock is present, the low
torque starter clutch will slip and the engine will
not turn over. If this occurs, or, if the engine
seems to turn through with difficulty, have the
spark plugs removed from the lower cylinders,
and drain all liquid by cranking the engine
through a minimum of two revolutions.

STARTING ENGINE.

lWARNINGI

Be sure that structural doors have been
installed and are secure before attempt-
ing to start engine.

a. Fuel booster pump switch:
checking LOW position).

b. Throttle: CLOSED.

c. Starter switch: ENGAGE.

HIGH (after

e e et e

{ CAUTION ::

e A e e s a o e e

It is possible to engage the starter with
the clutch engaged in either friction or
jaw with resultant damage to the rotor
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system. The pilot should check to ascer-
tain that the clutch switches are in DIS-
ENGAGE before attempting to start the
engine.

d. Ignition switch: BOTH (after engine has
turned two revolutions),

e. Primer switch: ON (as necessary when en-
gine is turning over).

f. Mixture control lever: IDLE CUT-OFF
(Move to RICH when the engine is running
smoothly on the prime. Continue to operate the
prime intermittently as necessary).

Note

Should the engine fail to start within 30
seconds, let the starter cool for two min-
utes, then repeat the starting procedure.

For instructions on procedure in event of fire re-
fer to Engine Fire, Section III.

g. Throttle: RESET (for 1200 rpm).

M B B A o e o s

0
>
[
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With the clutch disengaged, the throttle
is extremely sensitive. If held open, it
will cause excessive engine speed while
the engine is still cold.

h. Manifold pressure gage line: PURGE
(with engine at idling speed).

i. Battery switch: ON (when external power
is disconnected).

j. Oil pressure and temperature: CHECK
(stop engine if the oil pressure does not register
within 10 seconds or reach 40 psi within 20
seconds).

ENGINE GROUND OPERATION.

Note

All engine ground operations should be
accomplished using RICH mixture.

ENGINE WARM-UP.

Warm up engine by operating between 1200 and
1400 rpm. This speed will provide smoothest op-
eration of engine while the lubricating oil is cold.
After the engine oil temperature rises 6°C
(10°F) above the prestart temperature, the oil
is then warm enough to make performance checks
and take-off.

Note

If oil dilution has been used, check oil
supply after thorough warm-up.

IGNITION SWITCH CHECK.
After engine warm-up and prior to engaging

rotors, check the ignition switech for proper con-
nection of ground wire. Idle the engine on BOTH
magnetos at approximately 1000 rpm. Turn the
ignition switch OFF momentarily and observe if
the engine stops firing. If it stops firing, and it
should, return the ignition switch to BOTH posi-
tion. Make this check as quickly as possible to
prevent engine backfire when the switch is re-
turned to BOTH.

ENGINE IDLE SPEED CHECK.
Idles at 1000 rpm with closed throttle.

STARTING ROTORS.

A qualified helicopter pilot should be at the con-
trols when the rotors are to be engaged. No mini-
mum warm-up of the engine is required before
rotor engagement, however, the engine should be
running smoothly and the helicopter headed into
the wind. Refer to figure 2-2 for the rotor blade
clearance.

a. Parking brake lever: ON,

b. Nose wheel: UNLOCKED.

c¢. Throttle: SET (1500 rpm).

d. Collective pitch lever: DOWN and LOCKED.

e. Cyclic stick and directional pedals: NEU-
TRAL,

f. Rotors: ENGAGE (refer to Section VII
for procedure).

g. Transmission pressure: CHECK (if no
pressure is indicated, shut down and determine
cause).

GROUND TESTS.

a. Hydraulic pressure control valve: ON
(check pressure 1000 psi. Operate the hydraulic
flight controls for proper response in all direc-
tions).

b. Generator output: CHECK (that the out-
put on voltmeter and load meter are satisfactory).

¢. Carburetor heat control lever: CHECK
(temperature varies as controls are actuated).

d. Oil cooler: CHECK (temperature varies as
shutter is actuated).

e. Continue warm-up until 6°C (10°F) rise is
observed.

f. Supercharger control operation: CHECK.

I. Throttle: ADVANCE (until engine
speed reaches 1600 rpm).

2. Supercharger switch: HIGH (a mo-
mentary decrease in engine oil pressure
indicates clutch engagement).

3. Collective pitch and throttle: IN-
CREASE (to obtain 25 inches Hg mani-
fold pressure and 2300 rpm),
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Ground Clearances for Rotor Blades

18 FT & IN. AFT BLADES — CONED (FLIGHT)

16 FT 6 IN. FWD BLADES — CONED [FLIGHT]-—__..,_________"__"E:-________

16 FT 0 IN. AFT BLADES — LEVEL (IDLING)

mr=—
=y
e

-————:—-—-—‘:..——-—

——

T
14 FT 0 IN. FWD BLADES — LEVEL (IDLING) oa

13 FT & IN. AFT BLADES — STATIC DROOPED
Il FT & IN. FWD BLADES — STATIC DROOPED

T,
P e

st -I- _.._______‘

.
\ 4 TON 6 x 6 CARGO TRUCK

Figure 2-2. Rotor Blade Clearance

4. Supercharger switch: LOW (sudden de-
crease in manifold pressure and increase
in rpm indicates that the two-speed mech-
anism is working properly).

3: CAUTION ;

Do not repeat the supercharger clutch
shift check at less than five minute in-
tervals. Extreme heat is created within
the cluteh during the shift and must be
allowed to dissipate before another shift.

g. Ignition system: CHECK (with a power
setting of 25 inches Hg at 2300 rpm, check the
magnetos as follows) :

1. Place the switch in the L position and
observe rpm drop.

2. Return the switeh to the BOTH position
to stabilize rpm.

3. Place the switch in the R position and
observe rpm drop.

4, Return the switch to BOTH position. A
drop of 100 rpm or less when operating
on one magneto is satisfactory, providing
there is no engine roughness.

h. Transmission temperature: CHECK (with
in limits, refer to Section V)'.

i, Transmission pressure:
limits, refer to Section V). _

j. Overrunning clutch: CHECK (for over-
running action of the jaw clutch after the igni-
tion system check. With the engine at 2500 rpm
and the blades in minimum pitch, close the throt-
tle just enough to desynchronize (split) the tach-

CHECK (within

ometer needles to indicate overrunning action.
Synchronize engine and rotor speed and reduce
both to the desired range for continuance of
ground testing).

LA o e 8 o s o o g
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Do not take off if clutch does not over-
run freely as autorotation would be im-
possible. If the clutch does not overrun,
it is an indication that the clutch is in
full friction and not jaw.

k. Engine accessories: CHECK (with the col-
lective pitch lever DOWN and LOCKED and the
engine operating between 1600 and 1800 rpm,
make the following checks) :

1. Fuel pressure: CHEGK (within green
line on pressure gage).

2. Engine oil pressure: CHECK (within
green line on pressure gage. When ex-
tremely cold temperatures are encoun-
tered, a stabilized oil pressure of 75 =5
psi at 1800 rpm, with a 6°C (10°F)
rise in oil temperature is considered
satisfactory).

3. Engine oil temperature: CHECK (high
rangg of green line on temperature gage
is deired; red line on gage is maximum;
no minimum oil temperature required for
take-off provided a rise of 6°C (10°F)
above the pre-start temperature has oc-
curred with stabilized pressure).

4, Cylinder head temperature: CHECK (no
minimum required for take-off, providing
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the engine will accelerate properly with-
out backfire).

5. Carburetor air: CHECK (desired tem-
perature).

6. Dual tachometer: CHECK (engine and
rotor needles should coincide. Spread of
the needles, unless clutch is overrunning,
indicates a faulty instrument and should
be checked before take-off).

l. Radio: ON (check squelech and sensitivity,
controls checked for optimum operation. See Sec-
tion IV),

m. Instruments: CHECK (respond correctly
through various ranges of power and are free
from undue fluctuation).

n. Compass: CHECK (readings are consistent
with heading of helicopter).

0. Wheel chocks: REMOVED.

TAXIING INSTRUCTIONS.

Thrust, to move forward, backward, or to turn
is obtained from the rotor system. Use the cyclic
stick for fore, aft, and lateral control; use the
pedals for directional control. It is not necessary
to use wheel brakes for control when taxiing, and
it is not advisable to attempt to taxi over rough
terrain. Under such conditions, it is much easier
to fly the helicopter to the desired position.

PROCEDURE.

a. With the nose wheel unlocked and the wheel
brakes released, increase the collective pitch to
obtain approximately 22 inches Hg, and an en-
gine speed of 2300 rpm. Displace the eyclic stick
forward to start taxiing the helicopter. Use ped-
als to control the direction of the helicopter.

b. Use throttle, pitch control, and displacement
of the cyclic stick to control speed. Care should
be taken to prevent the blades from hitting the
droop stops. This can be recognized by a heavy
thumping noise.

c. To slow or stop the helicopter, displace the
cyclic stick rearward and, at the same time, in-
crease collective pitch and rotor rpm. Here again,
care should be taken to prevent the blades from
hitting the droop stops. When the helicopter
stops, return cyclic stick to neutral and reduce
power. Brakes are normally used for slow-speed
taxiing in conjunction with cyclic controls.

d. When taxiing or turning in strong cross-
winds, caution must be used. Should a rolling-
over tendency be noticed, the helicopter must
be airborne immediately. The best practice is to
keep the cyclic stick into the wind and maintain
a high rotor rpm in order that take-off power may
be applied more rapidly.

PREFLIGHT HELICOPTER CHECK
IMMEDIATELY PRIOR TO TAKE-OFF.

a. Nose wheel: LOCKED (for running take-
off only).

b. Controls; CHECK (for freedom and cor-
rect movement).

c¢. Longitudinal trim wheel: SET (for take-
off).

d. Gyros: PULL (caging knob to set horizon).
Altimeter: SET (adjust as required),
Hatches: CLOSED.

Cabin heater switch: AS DESIRED.
Fuel booster pump switch: HIGH.

i. Mixture control lever: RICH.

j. Crew: ALERTED (ready for take-off).

k. Shoulder harness: LOCKED.

l. Hydraulic pressure gage: CHECK (with-
in prescribed limits).

m. Area: CHECK (clear for take-off).

n. Parking brake lever: OFF,

SR

TAKE-OFF.

THROTTLE AND COLLECTIVE PITCH
OPERATION.

With the collective pitch lever in the minimum
pitch position and unlocked, increase throttle
until engine is operating at 2500 rpm. Increase
collective pitch until the helicopter is airborne.
If the throttle and collective pitch synchroniza-
tion is not perfect, small adjustments of the
throttle may be necessary to prevent changes in
rpm as piteh is increased. Refer to the Appendix
for information on take-off power settings for
various conditions and gross weights.

Note

Check engine fuel and oil pressures,
transmission pressures and tempera-
tures while in hovering flight immedi-
ately after leaving the ground.

TAKE-OFF TO HOVERING POSITION,

Attention should be given to keeping the heli-
copter steady as it leaves the ground. If practical,
take-off should be made with the helicopter
headed into the wind. When a downwind take-off
is made, there is a slight tendency for the heli-
copter to swing into the wind. When crosswind
take-off is made, drift and weather-vaning ten-
dencies will be more evident. When a downwind or
crosswind take-off is made, attention must be
given to correcting the above tendencies. As soon
as the rotors begin to lift, increase the collective
pitch steadily until the helicopter leaves the
ground. This will minimize the possibility of the
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occurrence of ground resonance (refer to Section
VI for explanation).

HOVERING.
The helicopter may be hovered with normal load.

Note

It is not desirable to hover, at zero air-
gpeed, between 10 and 600 feet altitude.
In the event of engine failure while at
zero airspeed between 10 and 600 feet,
exceptional technique will be necessary
to avoid a hard landing.

JUMP TAKE-OFF.

Jump take-offs with this helicopter are not
recommended. There is sufficient power reserve
and overload gross weight margin to execute a
high speed emergency take-off using normal
procedure.

AFTER TAKE-OFF.

Decrease power when clear of immediate take- off
obstacles, then proceed as follows:

a. Mixture control lever: NORMAL (refer to
the Appendix for power settings).

Note

The NORMAL mixture position may be
used as long as the cylinder head tem-
perature can be maintained within the
applicable limits and engine operation
is normal.

b. Fuel booster pump switech: LOW.

¢. Carburetor heat control lever: AS DE-
SIRED.

TRANSITION FROM HOVERING TO
FLIGHT.

Note

In order to prevent the slight loss of al-
titude when moving off the “ground
cushion” into forward or sideward flight,
it may be necessary to increase the col-
lective piteh slightly until transitional
lift is attained.

TRANSITION TO FORWARD FLIGHT.

Displace the eyclic control stick slightly forward.
As the helicopter gains forward speed, and transi-
tional lift is attained, neutralize the control stick
or position it for climbing or cruising.

TRANSITION TO BACKWARD FLIGHT.

The helicopter can be flown readily in rearward
flight by displacing the control stick in the de-
sired direction. Due to the impaired wvisibility,
limit backward flight speed to 20 knots.

¢
§ CAUTION ;

Since the tip path of the aft rotor ex-
tends approximately 65 feet behind the
pilot, it is mandatory that the pilot
check the area thoroughly to be sure
there are no obstructions before at-
tempting rearward or sideward flight.

TRANSITION TO SIDEWARD FLIGHT.

Sideward flight can be accomplished up to 40
knots without loss of control. Displace the cyclic
stick toward the desired direction of flight.

CLIMB AT NORMAL GROSS WEIGHT.

SETTINGS FOR BEST CLIMB.

The best rate of climb for sea level is achieved at
approximately 60 knots, 260 rotor rpm and 41.5
inches Hg manifold pressure. For information
incident to elimb at other altitudes, refer to the
Climb Chart in the Appendix.

CLIMB AND FORWARD SPEED.

Adjust collective pitch to maintain the required
power setting. Regulate the forward speed with
the cyclic stick and the rate of climb with the
collective pitch lever.

FLAPS AND SHUTTERS.

The engine oil cooler shutter is automatically
controlled. There is no automatic control of the
engine air exit doors. These doors shall be ad-
justed or removed prior to take-off. Cylinder head
temperature is not to exceed the limit red lined
on the cylinder head temperature gage. If the
temperature is increasing too rapidly, decrease
the rate of climb and increase forward speed.

Note

In executing a climb after take-off, it is
desirable to reach an altitude that will
allow sufficient height for a safe landing
in the event of engine failure.

FLIGHT CHARACTERISTICS.
Refer to Section VI.

SYSTEMS OPERATIONS.
Refer to Section VII.

DESCENT.

POWER-ON DESCENT.

Accomplish power-on glides by reducing collective
pitch for the desired rate of descent, being care-
ful to maintain a safe rotor speed (green line on
rotor tachometer indicator).
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POWER-OFF DESCENT.

PRACTICE AUTOROTATIVE DESCENTS.
Refer to Section III.

EMERGENCY AUTOROTATIVE DESCENT.
Refer to Section III.

VERTICAL DESCENT.

Vertical descent at zero airspeed may be accom-
plished. Vertical descent in autorotation is
smoother than vertical descent with partial power.
Refer to Section VI for Flight Characteristics
during vertical descent.

PRE-TRAFFIC PATTERN CHECK.

Before entering the traffic pattern prior to land-
ing, make the following check:

a. Mixture control lever: RICH.

b. Fuel booster pump switch: HIGH.

c. Carburetor heat control lever:
SIRED.

d. Hydraulic pressure gage:
prescribed limits).

e. Altimeter: ADJUST (as desired).

AS DE-

CHECK (within

f. Supercharger control switch: LOW,

g. Rescue boom and cable: CHECK (se-
cured).

h. Crew and passengers: ALERTED (for
landing).

i, Nose wheel: LOCKED (for running land-
ing).

j. Parking brake lever: OFF,

TRAFFIC PATTERN CHECK.

a. After radio permission to land has been
granted, observe that the landing area is cleared
for the type of helicopter landing that is to be
effected,

b. Landing light: ON (if flying at night).

c. Pilot and co-pilot windows: AS DESIRED,

APPROACH AND LANDING.
POWER-OFF LANDINGS.
Note

Two types of power-off landings may be
accomplished. Refer to the Appendix for
tabular data on Power-Off Landing Dis-
tances.

ROLL-ON LANDING WITH FORWARD SPEED.

Running landings between 20 and 40 knots IAS
should be attempted only on smooth surfaced
area with adequate space for a relatively long
easy flare-out. Lock the nose wheel to prevent
shimmy of the wheel when rolling at high speed.

The technique to accomplish this type of landing
should be as follows: As the ground is approached
(approximately 75 to 100 feet), bring the cyclic
control stick rearward slowly, causing the flight
path to flatten. A gradual reduction in airspeed
will accompany this maneuver. At the same time,
increase collective pitch gradually to reduce the
rate of desecent, By the time the helicopter has
slowed down, between 20 and 40 knots IAS, the
wheels should be on the ground and the landing
effected. Bring the helicopter to a stop by con-
tinued application of rearward cyclic stick and
toe brakes.

FLARED STALL TYPE LANDING.

The second type of landing may be accomplished
on relatively rough terrain if necessary. To ac-
complish this type of landing, the technique to
be used should be as follows:

As the ground is approached (approximately 75 to
100 feet), start a cyclic flare as in the first case.
However, in this case, the flare should be more
positive so that forward speed will be reduced to
less than 10 knots at a point approximately 10
feet above the ground. In this case, accomplish
the flare with cyclic stick only, maintaining maxi-
mum rotor speed as long as possible. As the heli-
copter arrives at the end of the flare, apply col-
lective pitch rapidly, but smoothly. At the same
time, bring the cyclic stick forward to prevent a
“tail low” landing.

e e B o et oty
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When recovery from a simulated emer-
gency autorotative descent is conducted,
apply power gradually and smoothly un-
til rotor and engine speeds are synchro-
nized. This will avoid shock loads caused
by sudden synchronization,

APPROACH.

a. Airspeed: Reduce to zero gradually as
ground is approached.

b. Angle of approach: Make approaches to
landing areas long and low or nearly vertical as
the terrain demands.

TRANSITION FROM APPROACH TO HOVERING.

a.\Cyclic stick: FEase the cyclic control stick
rearward until the helicopter slows down to the
desired rate, then neutralize it.

b. Collective pitch lever: Decrease collective
pitch to prevent climbing. The more abrupt the
stop, the more decrease of collective pitch will be
required,

c. Make the transition from approach to hover-
ing at least 10 feet above the ground.
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DESCENT FROM HOVERING POSITION TO THE
GROUND,

a. Collective pitch lever: Decrease slightly.
b. Throttle: Maintain 2500 engine rpm.

¢. Allow the helicopter to become stabilized in
hovering position before contacting the ground.

d. As soon as the wheels are on the ground,
decrease collective pitch.

e. When landing is completed, close throttle.

CROSSWIND AND DOWNWIND LANDINGS.

Crosswind and downwind landings may be ef-
fected. Exercige care to prevent drift by applying
cyclic control against the wind and increasing
power if necessary. After touch down, continue
to hold the cyclic stick slightly into the wind until
rpm has decreased.

GO-AROUND IF LANDING IS NOT
COMPLETED.

If excessive drift or swinging is evident as the
helicopter touches down, apply power to lift the
helicopter free of the ground, stabilize it by
counteracting undesirable movement with cyelic
control, increase forward speed and proceed with
new landing.

AFTER LANDING.

a. Collective piteh lever:
taxiing}.
b. Nose wheel:

AS DESIRED (for
UNLOCK (for taxiing).

POSTFLIGHT ENGINE CHECK.

Postflight engine and transmission check is to be
made daily after the last flight. All discrepancies
noted must be entered in Form 1. Check items as
follows:

a. Transmission: CHECK (pressures and
temperature within specified ranges).

b. Ignition system: CHECK (accomplish as
described in preflight engine check).

¢. Parking brake lever: ON,

d. Throttle: 1800 engine rpm (reduce throt-
tle rapidly to 1000 rpm).

e. Frietion clutch switch: DISENGAGE (while
rotors are overrunning the jaw clutch).

f. Idle mixture adjustment: CHECK (with
the clutch disengaged).

Note

The mixture contrel lever may be ad-
justed through a 90-degree range in in-
crements of 15 degrees. Full aft position
is IDLE CUT-OFF and full forward posi-
tion is RICH., While making the idle

mixture adjustment check, be certain
that the cylinder head temperature is
at least 150°C (302°F). If the tempera-
ture should be lower, engage rotors and
operate the engine at 2300 rpm and 25
inches Hg for a short warm-.up. Dis-
engage rotors and continue idle check.

1. With Primer:

(a) Put mixture control lever in RICH
position, Adjust throitle so that engine
idles at 1000 rpm and lock the throttle
in this position.

(b) Flick the primer switch momentarily
and note any change in manifold pressure
and rpm, A momentary decrease in mani-
fold pressure accompanied by a corres-
ponding increase in rpm indicates that
the mixture is too lean. If the idling mix-
ture is eitiser correct (i.e., at best power)
or too rich, a momentary decrease in rpm
and increase in manifold pressure will
occur when the primer is energized.

2, Without Primer:

(2) Recheck that cylinder head tempera-
ture is at least 150°C (302°F). Warm-
up engine if necessary.

(b) With mixture control lever in RICH
position, adjust throttle so engine will
idle at 1000 rpm and lock the throttle in
position,

(¢) Move mixture control lever from
RICH position te NORMAL posgition, No
change in rpm or manifold pressure will
be noted.

(b) To determine if mixture is too rich
or at best power, proceed as follows:
Slowly move the mixture control toward
the IDLE CUT-OFF position until a
change in rpm and manifold pressure is
noted. A decrease irr manifold pressure
with an increase in rpm indicates that
the mixture is too rich, If a decrease in
rpm and an inerease in manifold pressure
oceurs, then the mixture is at the desired
best power setting,

Note

When making idle mixture check, both
methods should be used.

g. Ignition switech: CHECK (accomplish as
described under Engine Ground Operation),

e e e e

¢ CAUTION |

e A P P e o

The ignition switch check and the idle
mixture adjustment check must be made
with the rotor blades disengaged.

e
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h. Oil dilution; CHECK (when stopping the
engine, and it is anticipated that the next start
will be made in low temperatures, dilute the en-
gine oil. Refer to oil dilution table, Section IX).

W e

{ CAUTION ¢

PR NNy W W

Do not dilute oil when oil temperature
iz above 50°C (122°F) as it will cause
partial evaporation of fuel and result in
improper dilution.

STOPPING OF ENGINE AND ROTORS.

a. Mixture control lever: IDLE CUT-OFF
{(cylinder head temperature should be down to
150°C (802°F) before shut-down. Refer to Sec-
tion VII),

b. Ignition switch: OFF.

¢. Clutch friction switch: ENGAGE (when

rotors have slowed to 100 rpm or less. Refer to
Section VII for procedure).

BEFORE EXIT FROM THE HELICOPTER.

INTERIOR CHECK.
a. Friction clutch switch:
b. All switches: OFF.,
¢. Radio switches: OFF,
d. Parking brake lever: ON,

e. Check the Form 1 and enter all diserepan-
cles discovered in flight.

f. Make an interior visual inspection of the
helicopter.

AFTER EXIT FROM THE HELICOPTER.

Make an exterior walk-around inspection and en-
ter all discrepancies in Form 1,

ENGAGE.
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&cﬁon HI EMERGENCY PROCEDURES

ENGINE FAILURE.

PARTIAL FAILURE.

If the engine is misfiring or causing an uneven
power supply to the rotor system, autorotate to
the nearest possible landing area to avoid damage
to the rotor drive system. If there is a noticeable
lack of power but the engine is operating
smoothly, continue with partial power to the
nearest suitable landing area. Be prepared for
complete failure. Both of the above conditions
may be accompanied by loss of altitude. No
torque corrections are required due to the tandem
configuration of this helicopter.

COMPLETE FAILURE AT TAKE-OFF, HOVERING,
OR SLOW FLIGHT UNDER 15 FEET ALTITUDE.

Rapidly increase the collective pitch and keep
the helicopter level. The inertia of the rotors will
be sufficient to prevent an unreasonably hard
landing.

COMPLETE FAILURE ABOVE 15 FEET ALTITUDE.

Instantly reduce the collective pitch to autorota-
tive angles, turn into the wind if altitude permits,
and obtain the best autorotative speed of 55 knots
IAS. Perform emergency autorotative descent.

EMERGENCY AUTOROTATIVE DESCENT.

Procedure for emergency autorotative descent is
as follows:

Decrease collective pitch and establish airspeed
between 50 and 60 knots. It is of the utmost im-
portance that collective pitch be reduced im-
mediately upon power failure in order that the
rotor speed does not fall below the minimum safe
limit (233 rpm). As rotor speed builds up, in-
crease collective sufficiently to maintain desired
rpm (250 to 270).

For autorotative descents from high altitudes,
utilization of minimum rotor rpm (233 to 250)
will give slower rate of descent. When below 1000
feet altitude, allow rotor rpm to build back up to
desired limits (250-270) for proper ground cush-
ioning effect. Refer to figure 3-1 for glide dis-
tances in autorotative flight.

When failure occurs at high forward speed, above
80 knots IAS, displace the eyclic stick rearward
and effect a partial cyclic flare simultaneously
with a decrease in collective pitch. This will main-
tain rotor speed and reduce the airspeed to the
best autorotative speed. If this procedure is not
followed, the rotor speed will be greatly reduced
during the transition into autorotation. If power
failure occurs at slow airspeeds, 0 to 30 knots
IAS, use forward cyclic stick to maintain the heli-
copter in a level attitude and discourage a “tail
down” tendency during the transition period.
Once the collective pitch has been reduced to
autorotative angles, allow the rotor speed to build
up to desired steady autorotative speed. Vertical
autorotation is possible, but it is preferable to
maintain forward speed which greatly reduces
the rate of descent. After establishing autorota-
tive descent, proceed with landing as described
under Power-Off Landing, Section II.

If no attempt is to be made to restart the engine,
position the engine controls as follows:

a. Mixture control lever: IDLE CUT-OFF,
-b. Ignition Switch: OFF.
¢. Fuel booster pump switch: OFF.

If low altitude prevents attempt to restart en-
gine, and if landing conditions permit, make a
normal power-off landing. After landing, examine
helicopter to determine possible cause of failure.
If there is no visible trouble, proceed to restart
engine.
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IDE DISTAN

ALT 10,000

( 1AS—T5 Knots
Rotor Speed—233-258 rpm

2000

SL

1 2 3
DISTANCE (NAUTICAL MILES)

4 5 & 7

Figure 3-1. Glide Distance Chart

ENGINE RESTART IN AUTOROTATION.

If the situation warrants, and sufficient altitude
permits, attempt to restart the engine. After es-
tablishing autorotative flight, use the following
procedure:

a. Set engine controls to proper positions for
starting. Throttle back to “cracked” positions to
prevent high engine surges and possible shock
loads to the drive system.

b. Mixture control lever:

¢. Fuel booster pump switch:

d. Starter switch: ON.

e. After engine is started, proceed with normal
recovery from autorotation.

1WARNINGI

When attempting to restart the engine
in the air, do not disengage the clutch
as time will not permit performance of
the clutch engaging cycle.

PRACTICE AUTOROTATIVE DESCENTS.

| Voluntary autorotative descents may be made by
reducing the collective pitch approximately three

RICH.
HIGH.

to four degrees. If making the reduction of col-
lective pitch slowly, be sure to maintain safe
rotor speed (green line on rotor tachometer).
Clear the engine frequently during descent and
set the engine controls as noted:

a. Throttle:
1800 rpm).

b. Mixture control lever:

SET (to maintain a minimum of

RICH.

c. Carburetor heat control lever: COLD (if
carburetor icing conditions exist or the weather
is extremely cold, position the carburetor heat
control lever to maintain a temperature of 25 to

35°C.

Do not let engine speed decrease below
1500 rpm during voluntary descent. This
is to preclude possibility of the engine
stopping due to low idling speed.
RPM IN AUTOGROTATION.
The best collective pitch angle for autorotative
descent is that angle which will maintain rotor

rpm within the range of the tachometer green
line, preferably staying close to the maximum
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permissible rotor speed noted on the indicator.
Rotor speed is affected by weight, altitude, and
to a lesser degree by airspeed, and is controlled
by the collective pitch. For minimum rate of de-
scent, keep the helicopter between 50 and 60
knots TAS, maintaining desired rotor rpm. For
maximum glide distance (figure 3-1) the best
airspeed is 75 to 80 knots IAS.

|WARNING I

Under no condition of flight should the
rotor speed drop below 233 rpm. This
low limit is only permissible during
transition to autorotation and rotor
speed should be increased to the desired
range as rapidly as possible.

TRANSMISSION FAILURE.

Trouble developing in the forward, central, or aft
transmission can be identified by excessively high
oil temperature or excessively high or low oil
pressure, as indicated by the instruments and
warning lights. Should these indicators warn of
difficulty, land as soon as possible with minimum
use of power, autorotating if practical. Should a
warning occur while over water or unlandable
terrain, attempt to reach the closest landable
area at minimum altitude, 10 to 25 feet, and
slow airspeed, 50 to 60 knots IAS. This will lessen
the chance of injury to personnel or damage to
the helicopter in event of complete failure, The
decision to land or continue flight is left to the
pilot.

Note

The use of minimum power will relieve
the failing part and may considerably
delay complete failure.

DRIVE SYSTEM FAILURE.

Faijlure of the rotor drive system resulting in the
severence of the interconnecting shafts between
the transmissions should be considered as an
extreme emergency condition. This type of fail-
ure will be noticeable by either a runaway engine
or an unequal distribution of lift between the
rotors. If at altitude sufficient for parachute
descent (over 500 feet), make exit from the heli-
copter. (See figure 3-2 for emergency exits). If
at low altitudes, immediately reduce the collective
pitch to minimum pitch position, shut off engine,
and autorotate to a landing.

ROTOR BLADE FAILURE.
In the event of rotor blade failure, make immedi-
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ate exit from the helicopter. Prior to bailout,
shut off fluids emergency switch on the pilots’
overhead switch panel,

FIRE.

ENGINE FIRE WHEN STARTING.

If the engine catches fire when attempting to

start, it is due to flooding from excessive priming.

Use the following procedure to extinguish the

fire:

Make every attempt to complete the start.

Starter switch: ENGAGE.

Ignition switch: BOTH.

Fuel booster pump switch: OFF.

Mixture control lever: IDLE CUT-OFF.
f. Throttle: OPEN.

This procedure will normally extinguish the fire.

If the fire continues, use a fire extinguisher. For

location of this item and other emergency equip-

ment, refer to figure 3-3.

ENGINE FIRE DURING FLIGHT.

If engine catches fire during flight, proceed as |
follows:

ch = Rioiin=a e

a. Collective pitch lever: Reduce to autorota-
tive position.

Throttle: CLOSED.

Mixture control lever: IDLE CUT-OFF.
Fluids shut-off switch: OFF,

Ignition switch: OFF.

f. Autorotate to landing, if below 500 feet al-
titude. Above 500 feet it is left to the pilot’s
discretion whether to bail out or autorotate to a
landing. (See figure 3-2 for emergency exits.)

FUSELAGE FIRE.

Two fire extinguishers are provided to fight fires
within the cockpit and cabin. Ope extinguisher is |
mounted behind the pilot’s seat and one is
mounted in the aft end of the cabin. If fire cannot
be controlled, all personnel bail out if at sufficient
altitude (500 feet). (See figure 3-2 for emergency

exits.) |

ELECTRICAL FIRE.

Electrical circuits are protected by circuit
breakers and fuses so that any electrical fire will §
be isolated. If electrical fire occurs and cannot be |
controlled by the crew, turn battery and genera-
tor switches OFF and land as soon as possible.

Note

The two fire extinguishers provided in
the cockpit and cabin are suitable for
use in fighting electrical fires,
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LR | Lk
1 CABIN DOOR:
Pull Handle to Jettison

CUT-OUT PANELS
Both Sides

3 RESCUE DOOR
Pull Handle to Jettison

Warning:

2 OVERHEAD ESCAPE PANELS
Pull Tab, Push Out

Do not remove overhead escape panels
while in flight or when helicopter is
on the ground with rotors turning.

4 PILOT'S & CO-PILOT'S WINDOWS
Pull Handle to Jettison

Figure 3-2. Emergency Exits and Cu#-Ouf Panels

SMOKE ELIMINATION.
To be provided at a later date.

LANDING EMERGENCIES (EXCEPT
DITCHING).
Landing emergencies in a helicopter may be con-

strued broadly as that type of landing wherein
the pilot feels that he can bring the helicopter

down without undue injury or danger to personnel
or the helicopter rather than bailing out. Such
emergencies would be partial failure of one of
the helicopter’s major components, fire, or dam-
age by gunfire to rotor blades, fuselage or nose
section. Conditions incident to the attempting of
such a landing would be as follows:

a. Seriousness of the emergency.

b. Altitude of the helicopter.
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c. Terrain over which the helicopter is being
flown.

d. Weather conditions,

e. Type and weight of load being carried.

f. Pilot’s opinion as to his available control of
the helicopter for a reasonably safe landing.

WITH OR WITHOUT POWER.
During descent, accomplish as much of the fol-
lowing as time permits:

a. Warn crew to prepare for an impact land-
ing. Stand by to abandon the helicopter after
landing and be ready to pull emergency equip-
ment, fire extinguishers, ete.

b. Lock shoulder harness.

lWARNINGl

When the shoulder harness reel handle
is in the LOCKED position, the cable is

1 Pilot's & Co-Pilot's Seats

/

2 Fire Extinguisher in Cockpit
3 First Aid Kit in Cockpit

manually locked and the crewmember is
prevented from bending forward. The
pilot should make a prior check to de-
termine which controls he is able to
reach with the harness locked.

¢. Unbuckle parachute harness.

d. Just prior to landing, execute an abrupt
flare to cushion the impact, or if with power and
time permits, a brief hover may be used.

e. Land, cut all switches, pilot and co-pilot
jettison windows, crew jettison cabin door and

rescue door.
\WARNING I

Windows and doors must be jettisoned
at or near the point of touch down to
eliminate the possibility of their fouling
the rotor blades.

f. Clear helicopter immediately.

First Aid Kits in Cabin
with Life Rafts Fire Extinguisher in Cabin
Preferred Stowage for Life Raft

Alternate Stowage for Life Roft

~ e

Figure 3-3. Emergency Equipment
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EMERGENCY ENTRANCE.

Make emergency entrance through the same
openings that are used for exit. Tabs are pro-
vided to pull the locking strip from the rubber
erommet which surrounds each emergency exit
panel. In case emergency entrance cannot be
effected through the conventional openings, cut-
out locations are painted on both sides of the
fuselage as shown in figure 3-2.

DITCHING.

WITHOUT POWER.

Establish autorotative descent into the wind.
During descent, accomplish as much of the fol-
lowing as time permits:

a. Warn crew to prepare for ditching.
b. Lock shoulder harness.

‘WARNINGI

When the shoulder harness reel handle
is in the LOCKED position, the cable
is manually locked and the crewmember
is prevented from bending forward. The
pilot should make a prior check to de-
termine which controls he is able to
reach with the harness in the LOCKED
position,

¢. Unbuckle parachute harness.
d. Jettison pilot and co-pilot windows.

e. Just above the surface (approximately 20 to
30 feet) execute an abrupt flare. Passengers or
crewmembers jettison main entrance door and
rescue door at this point.

f. Spill flare to a moderately “tail low” alti-
tude, using rotor energy to cushion the impact.

g. As tail contacts the water, apply full left
lateral control. This procedure will cause the rotor
blades to be stopped by contact with the water
and eliminate the possibility of the blades injur-
ing personnel abandoning the helicopter.

- h. Release safety belt.

i. Remove life raft and clear helicopter im-

mediately.

Note

In event the entrance and rescue doors
were not jettisoned, the plexiglas panels
- can be pushed out by applying pressure
to the center of panel. Two overhead
panels also are provided in the cabin.
To release, pull the tab which is attached
to the filler strip in the grommet sur-
rounding these panels. Push the panel

out. Never push these two overhead
panels out while in flight or when on the
ground with rotors turning,

WITH POWER.

During descent, accomplish as much of the fol-
lowing as time permits:

a. Warn crew to prepare for ditching.

b. Lock shoulder harness.

‘WARNINGI

When the shoulder harness reel handle
is in the LOCKED position, the cable is
manually locked and the crewmember is
prevented from bending forward. The
pilot should make a prior check to de-
termine which controls he is able to
reach with the harness locked.

¢. Unbuckle parachute harness.

d. Jettison pilot and co-pilot windows.

e. Establish hovering flight five to ten feet
above the water.

f. Passenger or crewmember jettison the main
entrance door and/or rescue door while hovering.

g. Effect a normal landing and, as the landing

gear touches the water, apply full left lateral

control to stop rotor blades.
h. Release safety belt.

i. Remove life raft and clear helicopter im-
mediately.

BAILOUT.

A sliding window panel is provided on each side
of the cockpit. For rapid emergency exit, jettison
the window by pulling the jettison handle at the
top of the window, Grasp window ledge with both
hands, pull up out of seat and exit head first. For
passengers or crew in the cabin, the main en-
trance door and the rescue door are jettisonable.
Plexiglas panels in both these doors can be
pushed out if the door cannot be opened or jetti-
soned. If the helicopter is in a spiral, bailing out
to the inside or outside of the spiral does not
have to be considered. Jump from the nearest
emergency exit. After bailout, make a short free
fall before opening the parachute to prevent it
from fouling on the helicopter.

4
:: CAUTION ;

When releasing the safety belt for emer-
gency egress, throw the ends outward to
eliminate the chance of the parachute
harness catching on the adjustment
buckles of the shoulder harness.
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GROUND RESONANCE.

Ground resonance is a vibratory condition present
in a helicopter while on the ground with its rotors
turning. Refer to Ground Resonance, Section VI
for description.

RECOVERY.

Should ground resonance occur, the most posi-
tive and. safest means of recovery is to apply
enough power to become airborne immediately.
If resonance is severe before take-off is accomp-
lished, it may continue for two or three oscilla-
tions before dampening even after the helicopter
is clear of the ground. When resonance has
stopped, the flight may be continued or a new
landing performed. If circumstances preclude the
possibility of immediate take-off, the best cor-
rective action is to cut collective piteh and rotor
speed simultaneously.

|WARNINGI

If ground resonance is allowed to build
up, it can cause destruction of the heli-
copter,

FUEL SYSTEM EMERGENCY OPERATION.
FUEL PUMP FAILURE.

DURING GROUND OPERATION.

If fuel pressure drops below the operating limits,
but engine continues to operate normally, do not
take of f. Shut down immediately, investigate the
cause, and correct.

DURING FLIGHT.
If a drop in fuel pressure is noted during flight,
switch the fuel booster pump switech to the HIGH
position immediately. The electric fuel booster
pump will then supply the necessary fuel to the
engine. If fuel pressure drops below operating
limits, but the engine continues to operate norm-
ally, the cause may be one or more of the
following :

a. Primer solenoid leakage,

b. Oil dilution solenoid leakage.

c. Engine driven fuel pump bypass valve
leakage.

d. Clogged pressure line,

Section Il

e. Instrument failure.
f. Line leakage.

Leakage in the fuel cell compartment may be
detected by the presence of fumes in the cabin.
Due to the location of the engine in the helicopter
it is impossible to determine its seriousness. Ef-
fect a landing as soon as possible, and check to
determine whether it is safe to continue the
mission or if repairs must be made. Closely
observe the fire warning light in the overhead
switeh panel during flight and while landing if
trouble of this nature is suspected.

ELECTRICAL SYSTEM EMERGENCY
OPERATION.

POWER FAILURE.

Electrical power failure during flight, due to an
overvoltage or undervoltage condition, will be
indicated by the illumination of the generator
warning light located on the overhead switch
panel. If the warning light illuminates, hold the
generator switch in the RESET position, momen-
tarily, then throw the switch to the ON position.
If the warning light goes out, the system has
returned to a normal condition. Continued illu-
mination of this light indicates that the generator
is not functioning properly. Place the battery
switch in the EMERGENCY position to discon-
nect all non-essential equipment from the system.
With the battery switch in this position, the
inverter, utility lights and the turn and bank
indicator will continue to operate, Refer to the
schematic diagram, Electrical Power Distribu-
tion, Section I, for further information on this
circuit.

HYDRAULIC CONTROL SYSTEM
EMERGENCY OPERATION.

PRESSURE FAILURE.

If the hydraulic flight control system pressure is
lost due to pump failure, ete., turn the control
valve off and fly the helicopter manually.

Note

If the above systems fail, the helicopter
can be operated only on an emergency
basis. It is recommended that landing be
made as soon as pessible if such a fail-
ure occurs.
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.S)ecfion IV P oreation of AUXILIARY EQUIPMENT

HEATING AND VENTILATING SYSTEM.
DESCRIPTION.

HEATER AND BLOWER.

The helicopter recirculating air heater system
(figure 4-1) is composed mainly of a combustion
type burner with an output potential of 200,000
BTU an hour, an electrically powered blower,
and ducting for the transfer of heated air from
the unit to the cockpit and cabin area. The heli-
copter heating and ventilating unit is located
forward of the rescue door on the right side of
the cabin. Fuel for the combustion unit is sup-
plied from the engine fuel system by means of
the fuel booster pump. Refer to figure 4-1 and
figure 1-7 for location of fuel transfer compon-
ents. The heater switch and blower switch are
located on the overhead switch panel (figure 1-4).

COCKPIT HEATING.

Ducts lead from the heater to the pilots’ foot
warmers and the windshield defrosters. The
amount of heated air required for the foot
warmers is metered through two anemostats
(controllable air outlets). The PUSH-PULL
manual control lever for the foot warmers is
located on the co-pilot’s side of the console. Full
forward position closes the foot warmer outlet and
full aft opens it. The lever may be positioned at
any intermediate point. When closed, the entire
output of the cockpit heat is sent through the
defrosters for anti-icing or de-icing of the pilot’s
clear vision glass panel.

CABIN HEATING.,

Ducts also go rearward, from the heater, along
the cabin ceiling for cabin heating. The ducts
also provide heat for transmissions and drive
gshaft bearings, This is explained in Ground

Heating for Engine in this seetion. The cabin has
four anemostats (controllable air outlets) at
evenly spaced intervals overhead in the cabin,
that can be operated conveniently by the pas-
sengers. Refer to figure 4-1 for positioning of
these cabin outlet heat controls.

VENTILATING.

The blower system can be used for forced circu-
lation of air (at floor temperature) throughout
the cockpit and cabin when outside air tempera-
tures are high. To operate the ventilating sys-
tem, place the blower switch ON and the heater
switch OFF. The switches are located on the
overhead switch panel (figure 1-4).

NORMAL OPERATION.

The heating system may be operated by either
the pilot or the co-pilot, and can be started with
or without the engine running. To operate, place
the battery switch, fuel booster pump switch and
heater switch in the ON positions. The heater
switch energizes the blower motor and supplies
current to the air pressure switch, Air pressure
induced against the diaphragm of the air pres-
sure switch, forces its contact against the point
previously electrically energized by closing the
heater switch, This automatically closes the cir-
cuit which opens the fuel solenoid at the firewall,
fires the igniter, and also actuates the cycling
solenoid in the fuel transfer line. The cycling
solenoid is automatically controlled by the cycling
thermal switeh in the heater, thus regulating the
amount of fuel supplied to the heater combustion
unit. A portion of the air from the blower forced
into the heater combustion chamber, mixed with
the fuel, is ignited and, when burnt, is voided
through the exhaust. The remaining air circu-
lates around the combustion chamber, is heated,
and is forced through the heat ducts.
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Figure 4.1. Heating and Ventilating System Schematic Diagram
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Note

The heater should be turned off five
minutes before stopping the helicopter
engine. However, the fuel remaining in
the combustion chamber will continue
to burn until exhausted after the heater
has been turned off, eliminating the
danger of uncontrolled fumes being
present in the helicopter.

EMERGENCY OPERATION.

The heater ignition unit has a reserve set of vi-
brator contacts for use in case the main contacts
burn out or become fouled. The spare contacts
can be put in operation by pulling out the push-
pull switch on the bottom of the ignition unit.

GROUND HEATING FOR ENGINE.

WITH AUXILIARY UNIT.

An auxiliary ground heating unit for warming
the engine compartment, drive shaft bearings,
and gear cases will be used when available. These
components can be warmed from —54°C
(—65°F) to +4-4°C (440°F) in 12 minutes.
After the unit has been connected to the engine
air outlet door, left side, check to see that the
following has been done:
a. Aft rotor head: COVERED.

b. Engine air intake and transmission oil
cooler: COVERED.

c. Right hand engine air outlet door:
CLOSED.

d. Passage to aft transmission: OPEN.
e. Cabin and rescue doors: CLOSED.
f. Heat duct valves: OPENED.

g. Firewall door around short shaft:
OPEN,

h. Cabin heat outlets: CLOSED,

i. Shaft bearing heat control valves:
OPENED. '

j. Forward transmission heat control valve:
OPENED.

k. Foot warmers and defrosters: CLOSED.

. Heater balance valve: CLOSED.
Start the auxiliary heating unit and allow it to
operate until the engine and helicopter drive
components have been sufficiently warmed for
easy starting.

Note

The balance valve and other manual
controls must be reset after using the
auxiliary heating unit as shown in fig-
ure 4-1 for proper operation of the
helicopter heating system.

WITH HELICOPTER HEATING UNIT,

The helicopter heater may be used for warming
the engine and helicopter drive units if external
power is available. The components can be
warmed sufficiently for engine starting with the
helicopter heater in approximately 35 minutes.
Prior to starting the heating unit check to see
the following has been done:

a. Engine air outlet doors: CLOSED.

b. Aft rotor head, engine air intake and trans-
mission oil cooler outlets: COVERED.

c. Passage to aft transmission and firewall
doors around short shaft: OPENED.

d. Cabin and rescue doors: CLOSED.
e. Heat duct valves: OPENED,

f. Shaft
OPENED.

g. Forward transmission heat control valve:
OPENED.

h. Cabin heat outlets: CLOSED.

i, Heater balance valve: OPENED.

j. Foot: warmers and defrosters: CLOSED.
Start the helicopter heating unit and allow it to

operate until the engine and drive units have
been warmed sufficiently for easy starting.

bearing  heat control valves:

SNAP VENTS.

The passenger compartment windows and the
cockpit windows have snap vents installed. These
vents are adjustable and permit entrance of air
as desired for comfort.

ANTI-ICING AND DE-ICING SYSTEMS.

PITOT HEAT.

To prevent ice accumulation in the pitot tube,
located on the underside of the fuselage, a heating
element is provided in the pitot head. Electricity
is supplied to the heating element when the bat-
tery switch and pitot switch are placed ON,

‘WARNINGI

Do not operate for more than five
minutes on the ground.
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COMMUNICATIONS EQUIPMENT.

The communications equipment (figure 4-2) con-
sists of radio and interphone systems to provide
communications between the helicopter and
ground stations, between the helicopter and other
aircraft, reception of automatic direction finder
bearings, instrument landing system, automatic
homing bearings, and interphone communication
between members of the crew of the helicopter.
The equipment listed in table I is available in
four different combinations depending upon the
mission of the helicopter. The various radio con-
trols are located in the cockpit. The transmitters,
receivers and amplifiers are located at the for-
ward cabin bulkhead on the left side. Headset
and microphone jack boxes are located at the
pilot’s, co-pilot’s, rescue hoist operator’s stations,
and litter stations. A functional breakdown of the
radio equipment is given in the following para-
graphs.

USAF COMBAT INTERPHONE.

The interphone system (figure 4-3) is conven-
tional and provides interphone communication
between all crew stations. The system is started
when the helicopter battery switch is placed ON.
The amplifier switch normally will be safetied
ON. The control panel, located on the console, has
facilities for the selection of interphone, VHF
radio, or navigation radio. Both pilots’ ecyclic
sticks have an ICS-Radio switch.

NORMAL OPERATION.

For interphone transmission, press the ICS
(trigger switch) on the cyclic control stick.

Note

The trigger switch is held at the first
detent for interphone operation and is
positioned at the second detent for
transmitting on the AN/ARC-3 or
AN/ARC-27 radio units.

On the bulkhead behind the pilot and co-pilot are
junction boxes for plugging in the pilot’s and
co-pilot’s headsets. The rescue station and the
litter station have junction boxes and a three
position NORM-CALL-HOT selector switch. The
HOT position is used when the rescue or litter
attendant wishes to transmit without having to
hold down the transmitting switch. See figure
4-4 for details,

AN/ARN-6 RADIO COMPASS.

This navigation aid (figure 4-3) has four bands
with frequencies ranging from 100 to 1750 kilo-
cycles. The control box is located over the pilot’s
head. The control panel contains the following:
OFF-COMP-ANT-LOOP function switch, tuning
meter, LOOP L-R switch, light control, dial, band

switch, control switch, tuning crank, audio con-
trol, CW-VOICE switch and spare bulb.

NORMAL OPERATION,

The set is started by turning the OFF-COMP-
ANT-LOOP swit¢h to either the COMP or ANT
position. The set is turned off by turning the
switech to OFF. The radio compass indicator is
located on the instrument panel.

AN/ARN-14 VHF NAVIGATION RECEIVER.

The AN/ARN-14 (figure 4-3) is a navigation aid
with frequencies from 108 to 135.9 megacycles.
The control box, located on the lower console, has
a TONE-PHASE-NAV-OFF switch, a frequency
selector and a volume control.

NORMAL OPERATION.

To start the set, turn the TONE-PHASE-NAV-
OFF switch to the TONE or PHASE position. To
turn the set off, turn the switch to the OFF posi-
tion.

AN/ARC-3 YHF COMMAND TRANSMITTER AND
RECEIVER.

The VHF radio has eight channels with frequen-
cies from 100 to 156 megacycles. The control bex
is located on the lower console, (See figure 4-3.)

NORMAL OPERATION.

To receive, select the desired channel and push
the ON-OFF switch to ON. Volume is controlled
by the interphone control panel volume control.
To turn the set off, push the ON-OFF switch to
OFF. The small unmarked button to the left of
the OFF button is for sending code messages. To
transmit, select a channel and position the trigger
switch on the cyclic control stick to the second
detent.

Note

The trigger switch is held at the first
detent for interphone operation and is
positioned at the second detent for trans-
mitting on the AN/ARC-3 or AN/ARC-
27 radio units.

AN/ARC-27 UHF TRANSMITTER AND RECEIVER.

The UHF radio has a frequency range of 225 to
399.9 megacycles. Provisions are made for the
remote selection of 18 preset frequencies, or op-
eration on guard frequency, by means of the first
of two radio control panels located on the console,
This control panel contains all the switches and
controls for the remote operation of the equip-
ment. The channel selector switch permits the
selection of any one of the 18 preset frequencies.
The four position switch provides the following
functions:
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Switch Position Function
OFF Transmitter-Receiver and ADF OFF
T/R + G REC Transmitter on STANDBY
Main Receiver ON
ADF on STANDBY
Guard Receiver ON
T/R Transmitter on STANDBY
Main Receiver ON
ADF on STANDBY
ADF Transmitter on STANDBY
Guard receiver on STANDBY
Main Receiver ON, ADF ON.
The other control panel contains switches marked
power ON-OFF, TONE-VOICE and LOCAL-RE-
MOTE, These switches control the operation of

the transmitter-receiver, {See figure 4-3.)
Note

This equipment provides 1750 transmit-
ting and receiving frequencies but only
18 are pretuned for communication use.

NORMAL OPERATION.

To start the set, turn the ON-OFF switch ON.
Position the trigger switch on the cyclic control
gtick at the second detent to transmit.

AN/ARA-8A HOMING ADAPTER.

The adapter works with the VHF AN/ARC-3
command receiver in order for the pilot to be able
to “home” on the station selected. A control panel
for the adapter is located on the console with a
HOMING-COMM-TRANS switch and a CW-MCW
switch, (See figure 4-3.)

NORMAL OPERATION.,

To use the homing device, turn on the VEF Com-
mand set and select a channel for homing. Place
the HOMING-COMM-TRANS swiich in the
HOMING position, and place the CW-MCW
gwitch in the CW position if the transmitting
station is sending an unmodulated carrier. If the
station is sending tone modulated signals, place
the switch in MCW position. If it is necessary to
turn the carrier of the VHF command set on con-
tinuously without the necessity of holding down
the cyclic stick transmitting button, place the
HOMING-COMM-TRANS switch in the TRANS
position. To discontinue operation, place the
switch in the COMM position.

EMERGENCY OPERATION OF
COMMUNCATIONS EQUIPMENT.

There is no provision for emergency operation of
the communications equipment. In the event of
generator failure all equipment not absoluteiy
essential to the operation of the helicopter should
be turned off to conserve the battery.

LIGHTING SYSTEM.

EXTERIOR LIGHTS.

The exterior lights consist of the navigation
lights and the landing lights. The navigation
lights are: A red light on the left side of the
fuselage, a green light on the right side of the
fuselage, a yellow light on the tail, and two white
lights, one on the top and one on the underside
of the fuselage. On the bottom of the fuselage
there is a fixed, and a controllable landing light
(search light). (See figure 4-5.)

NORMAL OPERATION,

The position lights switch is located on the over-
head switch panel. A type C-2 flasher flashes the
side and tail lights alternating with the white
lights, with the switch in the FLASHER position.
With the switch in the STEADY position, the
navigation lights burn steadily. There are two
ON-OFF switches on the auxiliary bracket of the
pilot’s collective pitch lever (figure 1-4); one for
the landing light and one for the search light.
The landing light is fixed and shines straight
down, The search light can be extended or re-
tracted, stopped at any desired position in the
arc and can be rotated either left or right through
360 degrees of travel. The search light is con-
trolted by a four-pesition, UP-DOWN-RIGHT-
LEFT switeh, located on the auxiliary bracket
between the two ON-OFF switches. There iz a
four-position, UP-DOWN-RIGHT-LEFT switch
on the panel located by the cabin rescue door for
the crew member to operate the search light.
{See fizure 4-4.)

INTERIOR LIGHTS,

The cockpit lighting consists of the instrument
pane] lights, cockpit dome light, and two utility
flood lights. The panel lights have individual
shields, and the utility instrument flood lights
serve as a secondary instrument lighting system,
The cabin lighting system consists of two dome
lights.

NORMAL OPERATION.

UTILITY LIGHTS. Bach utility light has a
rheostat type ON-OFF switch as an integral part
of its assembly, This switch, located on the aft
part of the light, will regulate the intensity of
the light from the OFF position to full power, A
red button in the light housing, opposite the
switch may be used for flashing the light. The red
plastic cover may be left on, or removed from the
main lens to produce the color light desired, The
entire Hght can be removed from its mount and
used as a2 hand light within the cockpit area. A
lock screw on the barrel of the light, when
loosened, allows adjustment of the beam.
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LIGHTS—INSTRUMENT PANEL, CONSOLE,
OVERHEAD SWITCH PANEL, COCKPIT
DOME. The instrument panel lights, console
lights, overhead switch panel lights and cockpit
dome lights are controlled by rheostat type
switches located in the overhead switch panel.
(See figure 1-3.) The brightness of these lights
may be increased by turning the switch pointer
controlling the specific lighting circuit in a clock-
wise direction. The switch markings for these
various circuits are as follows:

SWITCH MARKING LIGHTS OPERATED

SHIELD Flight instrument shield
lights
Flight instrument and en -

gine instrument bayonet
lights

FLOOD LIGHTS

CONSOLE Console lights
OVERHEAD Overhead switch panel
lights

DOME Cockpit dome lights

A two-position RED-WHITE selector switch in
the overhead switch panel permits a choice of a
red or white dome light by the pilot.

CABIN LIGHTS. The forward and aft cabin
dome lights are controlled by two ON-OFF
switches. The switch for the forward dome light
is just forward of the cargo door, and the switch
for the aft dome light is just forward of the eabin
door.

1 Controllakle Search Light
2 Landing Light

Figure 4-5. Landing Light and Controllable Search
Light

EMERGENCY OPERATION.

In the event of generator failure and with the
battery switch in the EMERGENCY position,
the utility lights and instrument lights will con-
tinue to function. All other interior lights will
be disconnected.

RESCUE HOIST EQUIPMENT.

A hydraulically operated rescue hoist is provided
for raising and lowering personnel and material
while the helicopter is in a hovering position.
(See figure 4-6.) The hydraulic hoist system
consists of a hydraulic pump mounted on the for-
ward transmission, an electrically or manually
operated four-way valve, a relief valve, and a
flow control valve. The hoist equipment consists
of a reversible hydraulic motor, an adjustable
swinging boom and 100 feet of cable capable of
lifting 450 pounds.

CABLE BOOM WINCH, AND CABLE.

The winch is located on the floor, forward of the
rescue door, The cable leads up from the winch,
through the emergency cable cutter and out the
swinging boom located forward and above the
rescue door (figure 4-7). The boom can be locked
in any of six positions. The forward position is
opposite the pilot’s lateral line of sight so that
he can see the cable hanging below the helicopter.
The most rearward position of the boom allows
the cable to hang partially inside the helicopter
due to the curvature of the side of the fuselage.
Between the most forward and most aft positions
of the boom, are four intermediate positions. A
spring-lock handle, above the cable cutter, turns
the boom to any desired position and incorporates
a lock release on the handle. At the end of the
cable is a swiveling safety hook, and above the
hook is a weight which aids the pilot in judging
the length of the cable paid out, and helps in
placing the hook.

¢ CAUTION ?

There is no down limit switch. Do not
let out more than 100 feet of cable or it
will start to rewind around the winch
drum in a reverse direction, causing
damage to the hoist system. The last
five feet of cable are painted red and
white to give warning of the approach-
ing limit.

When the cable is raised as far as it will go, the
weight will trip the up limit switch and stop the
cable.
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3 Rescue Hoist Boom
4 Rescue Hoist Cable

Figure 4-6. Rescue Hoist Cable and Boom

CABLE CUTTER.

A cable cutter (figure 4-7) is provided to shear
the cable in the event that the cable hook becomes
entangled or “snags” during a hoisting operation.
The cable cutter is located forward of rescue
door on the right side and consists of a handle
attached to a small cylinder which rotates in a
fitting through which the cable passes. If it be-
comes necessary to cut the cable, pull the cutter
arm away from the side of the fuselage. This
causes a shearing action and severs the cable.

NORMAL OPERATION.

The pilot can operate the hoist by placing the
hoist switech on the overhead panel (figure 1-3)
to the ON position and using the Up-Down switch
on the cyclic stick. A crew member can operate
the hoist with an electrical grip control, located
by the rescue door.

Note

A safety harness is provided for an
attendant operating the hoist at the
rescue door. The harness allows freedom
of movement, but will prevent the
wearer from falling out the doorway.

EMERGENCY OPERATION.

The four-way valve (figure 4-7) can be operated
manually by a crew member if the electrical sys-
tem fails.

{ CAUTION :;

FY Y VO OYY WA
i WP W

The up limit switch does not function
when the manual control is being used.
The cable rewind must be observed so
that the cable weight does not damage
the boom or the cable through exces-
sive strain or sudden impact.

CARGO LOADING EQUIPMENT.

Tie-down rings are provided in the cabin for
securing cargo.

TROOP AND CASUALTY CARRYING
EQUIPMENT.

The helicopter has a capacity for carrying 14
fully equipped ground troops. Provisions are
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Cable Cutter

Boom Contrel Handle

Hoist Operator's Switch Panel
Four-Way Valve

BN -

Figure 4-7. Rescue Hoist Confrols and Cable
Cutter

made to carry up to 12 litters. Fittings for stokes
litters are provided on the bottom positions of
the tiers, but pole litters can also be used in the
bottom positions as well as other positions.

TROOP SEAT AND LITTER INSTALLATION.

The helicopter cabin can be fitted with a combina-
tion of troop seat and litter installations. The
troops seats are fitted with individual safety
belts and shoulder harnesses. These can be ad-
justed to the individual but do not have inertia
reels. The various combinations (figure 4-8) are
as follows:

Section IV
Capacity Litter Tiers Seats
(3-man) (2-man)} (3-man)
B BT s s v s e 0 1 4
L T ey B e T 1 3
1 4V | e QR 2 1 2
R I S T i T e 3 1 1
8 I Y ey o AU 4 0 0

MISCELLANEOUS EQUIPMENT.
ELECTRICAL RECEPTACLES.
HEATED SUITS.

Two receptacles are provided in the cockpit for
heated suits, one each for the pilot and co-pilot.
These are located on the bulkhead behind the
pilot and co-pilot.

HEATED BLANKETS. )
Receptacles, for plugging in electrically heated
blankets, are located on the right side of the

cabin. There are two receptacles, each having
three sockets.

COVERS.

For the protection of the helicopter, covers are
provided for the following parts: plastic nose,
engine air intake, exhaust outlet, rotor blades,
rotor hubs, and pitot tube.

RELIEF TUBES.

There are two relief tubes in the helicopter. One
is located under the pilot’s gseat, the other is aft of
the co-pilot’s seat and can be made available to
the passengers.

DATA CASES.

There are two data cases provided in the heli-
copter. One (Map Case) is located behind the
co-pilot’s seat. The other (Data Case) is located
on the aft side of the radio shelf in the cabin.

ANTI-GLARE CURTAIN.

A fabric curtain which can be placed in the
cockpit entrance is provided.

BLACKOUT CURTAINS.

Fabric blackout curtains are provided for all
passenger compartment windows and the trans-
parent panels in the entrance and rescue doors.

TIE DOWN FITTINGS.

Fittings are provided on the cabin floor and walls
to secure litters, seats, and cargo.

WINDSHIELD WIPER.

One windshield wiper (figure 1-8) is provided on
the right, or pilot’s side of the windshield. The
wiper is driven by an electric motor, located
between the windshield and the console. The op-
erating switch is located on the overhead switch
panel and it has three positions, OFF, SLOW,
and FAST,
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&cﬁon V OPERATING LIMITATIONS

OPERATING LIMITATIONS.

The operating limitations of the helicopter dis-
cussed in this section are a result of extensive
flight testing and experimentation. The limita-
tions which are marked on the instrumoents,
illustrated on the following pages, are not neces-
sarily discussed in the text. Further explanation
of the instrument markings, when necessary, is
covered under the appropriate headings.

MINIMUM CREW REQUIREMENTS.

The minimum crew required to fly the helicopter
safely, under normal non-tactical conditions, is a
pilot and a co-pilot. Additional crewmembers, as
required to accomplish a specfic mission, will be
added at the discretion of the Commanding
Officer.

ENGINE LIMITATIONS.

Warm-up speed of the engine immediately after
starting is 1200 rpm. Minimum idling speed is
1000 rpm. All other engine limitations are as
shown in figures 5-1 and 5-2 and covered below.

bl B B A e A e

§ CAUTION |

PP PP

wr

Since the throttle is extremely sensitive
with the clutch disengaged, care must
be exercised to prevent overspeeding of
the engine on starting as this can cause
severe damage to engine components,

MANIFOLD PRESSURE.

Normal manifold pressure for take-off in low
blower at sea level is at the first red line on the
manifold pressure gage. For emergency use, the
engine may be operated at 46.5 inches Hg. There
is no time limit on the use of take-off power of

this helicopter. Maximum manifold pressure in
high blower is at the second red line on the mani-
fold pressure gage.

Note
The engine is to be operated in low
blower at all times for flights below
9000 feet. At altitudes above 9000 feet,
operation in high blower is recom-
mended.

ROTOR LIMITATIONS.

The minimum rotor speed in powered flight is
the low range marked on the tachometer indi-
cator (green line). The maximum rotor speed in

. powered flight is the high range marked on the

tachometer indicator (green line)., The minimum
for autorotative flight is 283 rpm. Maximum
permissible rotor overspeed in autorotation is the
red line on the tachometer indicator.

.
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Rotor speeds below the minimum will
result in blade coning beyond the safe
limits. Rotor speeds in excess of the
maximum limit will lower blade lift
efficiency and cause excessive undesir-
able vibration.

AIRSPEED LIMITATIONS.

Maximum indicated airspeed limit in level flight
is 131 knots. Maximum diving speed is marked
on the airspeed indicator (red line). The speed of
the helicopter at any altitude shall not exceed the
maximum speed attainable at that altitude in
sustained level flight using normal rated power,
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PROHIBITED MANEUVERS.

The angle of bank shall not exceed 30 degrees
and the flight controls shall not be moved abrupt-
ly. Aercbatics are prohibited in the helicopter.

ACCELERATION LIMITATIONS.

The acceleration in the helicopter shall not exceed
2.75 2.

HOVERING LIMITATIONS.

Do not hover the helicopter at zero airspeed be-
tween 10 and 600 feet.

CENTER OF GRAVITY LIMITATIONS.

For temporary center of gravity changes, such
as personnel moving about within the cabin,

displacement of the cyclic stick rearward from
the normal hovering position will compensate for
forward center of gravity stationing, and inverse-
ly, displacement of the cyclic stick forward will
counteract an aft center of gravity shift. For
permahent center of gravity changes, position the
eyelic stick in hovering, or at 80 knots, by means
of the trim control. (see Section II.) With a crew
and normal load, the center of gravity is a point
midway between the rotors; the forward limit
is 81 inches forward of this point, and the aft
limit is 12 inches aft of this point.

WEIGHT LIMITATIONS.
To be provided at a later date.
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&cfion VI FLIGHT CHARACTERISTICS

GENERAL.

Normal flight for the helicopter is defined as
follows:
a. Taxiing, take-off, hovering, and landing.
b. Cruising in a normal attitude.

GROUND RESONANCE.

Ground resonance is a vibratory condition present
in a helicopter while on the ground with its rotors
turning. It cannot occur in the air. Resonance
results when unbalanced forces in the rotor sys-
tem cause the helicopter to rock on its landing
gear at or near its natural frequency and the
problem of its elimination is complicated by the
fact that as lift is applied to the rotors, the
natural frequency of the helicopter changes. The
design of the helicopter is such that with all parts
operating properly, the landing gear oleos and
rotor blade lag dampers will, by energy dissipa-
tion, prevent the resonance from building up to
dangerous proportions. Improper adjustment of
the lag dampers, oleos and incorrect tire pres-
sure are the major causes of ground resonance.

FLIGHT CONDITIONS CAUSING GROUND
RESONANCE.

It is possible to enter ground resonance when
operating under the following conditions:

a. Taxiing with a high power setting allowing
the helicopter to be very light on the wheels.

b. When operating at high power without for-
ward motion but the helicopter very light on the
wheels.

e. The helicopter light on the wheels and rap-
idly oscillating the lateral cyclic control. Refer
to Section III for recovery.

|WARN!NGI

If ground resonance is allowed to build
up, it will cause destruction of the
helicopter.

STALLS.

The helicopter is not subject to conventional
stalls, however, rotor speed should be kept above
the minimum to prevent excessive coning and
stress of the rotor blades.

BLADE STALL.

As the helicopter rotor moves into forward flight
at a given rpm, it is clear that as the blade moves
in the direction of flight (advancing blade) it
experiences a velocity which is composed of its
rotational velocity added to the forward speed. On
the other hand, as it moves away from the direc-
tion of flight (retreating blade) it experiences a
velocity lower than its rotational velocity by the
amount of the forward speed component. Since the
blade lift is proportional to the square of the velo-
city, the blade angle of attack must he varied
eyclically (by feathering, or flapping, or both) to
compensate for the variation in lift as the blade
rotates.

As the helicopter gains forward speed, more and
more increase in retreating blade angle is re-
quired to maintain the lift until the blade reaches
its stalling angle and the resulting loss of lift, in-
crease in drag and change in pitching moment
cause a cyclical roughness described as “blade
stall”.
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* The advancing blade, however, in spite of operat-
ing at a lower and lower angle as forward speed
increases, ultimately encounters a difficulty of its
own. Since the velocities are added, the resultant
speed at the blade tip begins to approach the
speed of sound as rotor speed and forward speed
increase and it may be expected that a similar
cyclical roughness will finally develop, as describ-
ed above under blade stall.

Note

Vibration from blade stall will not feed
back to the controls with hydraulic boost
system on, but will react on the direc-
tional pedals only with hydraulic boost
system off.

Execution of one, or a combination of the fol-
lowing will overcome blade stall:

a. Increase rotor rpm.

b. Decrease airspeed.

¢. Reduce collective pitch.

d. Decrease altitude (if possible).

™ e
e e o b

 CAUTION

Maneuvers will increase the tendency to
stall, and must be avoided under the
conditions described above.

POWER SETTLING.
Note

Power settling is not a common flight
characteristic of this helicopter, but it
will be discussed in this handbook to
familiarize the pilot with it.

Under extremes of altitude and gross weight, com-
bined with the condition of marginal power
available, such as operating at hovering ceiling
or service ceiling, level flight will be difficult,
if not impossible, because of lack of power. In-
crease of forward speed or transition to sideward
flight will rapidly overcome this condition.

lWARNING I

Recovery from power settling is neces-
sarily accompanied by a loss of altitude,
and conditions that might cause it
should be avoided at low altitude.

SPINS.

The helicopter is not subject to conventional spins.

FLIGHT CONTROLS.
TAXIING.

If it is noted that the blades are hitting the
droop stops (recognized by heavy thumping
sound) while taxiing with lower power settings,
increase the collective piteh, which will cause
the blades to cone and clear the stops.

HOVERING.

Hovering into the wind will normally require
displacement of the cyclic stick forward and
slightly to the left, and displacement of the left
directional pedal. Hovering crosswind” will neces-
sitate displacement of the cyclic stick into the
wind, and, the directional pedal on the downwind
side of the helicopter will have to be displaced
to prevent weather-vaning. Downwind hovering
will require cyclic stick rearward, and no weather-
vaning tendency will be present as long as the
aft end is directly into the wind.

FORWARD FLIGHT.

During the transition from hovering to forward
flight or from forward flight to hovering, transi-
tional vibration will be noticed in the low airspeed
range. As airspeed increases, it will be necessary
to increase the forward displacement of the cyclic
stick and the right pedal :

ROTOR RPM IN FLIGHT.

For safe and efficient operation of the helicopter,
adequate control of the rotors must be main-
tained. Recommended rotor speeds are dependent
upon conditions of gross weight, altitude, forward
speed, and proximity to the ground. In general,
high gross weight, high altitude, high forward
speed require high rpm for operation of the heli-
copter. However, lower rpm will provide optimum
fuel economy.

POWERED FLIGHT.

In powered flight the rpm range is the green line
range on the rotor tachometer. 1

|WARNING I

Do not operate at less than the low
limit of the green line on the rofor ta-
chometer in powered flight. Under no
conditions of flight should the rotor
speed exceed the rpm limit red lined on
the tachometer. Allowing the rotor to
drop below 233 rpm is permissible only
during transition to autorotation.

AUTOROTATION.

The right pedal will be displaced forward during
high speed autorotation. Maximum permissible
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overspeed in autorotation is noted by the red
line on the rotor tachometer.

HYDRAULIC FLIGHT CONTROLS.

The controls displacement is not affected by the
hydraulic flight control system, however, with
the system off, it is necessary to exert consider-
able pressure to move the controls thus making
such flight for extended periods undesirable. (See
Control Forces Check.)

CONTROL FORCES CHECK.

When the hydraulic control system is on, the pilot
feels no forces in the collective and cyclic controls
except from the centering springs. When the
hydraulic system is off, greater forces will be
present in the controls. In order to thoroughly
familiarize the pilot with these forces and to
make flying easier in the event of a hydraulic
system failure, the following procedure is desir-
able and should be part of the daily procedure,
if practical from an operational standpoint.

a. Take off with the hydraulic control system
off. (Collective pitch friction fully released.)

b. Hover momentarily to determine the extent
of the control forces. The lateral and longitudinal
forces should be five to six pounds maximum,
the collective pitch force about ten pounds maxi-
mum and the directional force fifteen to twenty
pounds maximum.

c. Enter cruising flight slowly so that any
excessive forces can be detected. At 60 knots TAS,
the forces should be the same ag for hovering.

d. Correct unbalanced forces by adjustment of
the bungees.

LEVEL FLIGHT CHARACTERISTICS
UNDER VARIOUS CONDITIONS.

At all operational altitudes the level flight char-
acteristics of the helicopter are good. The heli-
copter is highly controllable and maneuverable at
all speeds. .

LEVEL FLIGHT CHARACTERISTICS WITH
HYDRAULIC SYSTEM ON.

The characteristics of flight are good. However,
during slow flight, a slight vibration will be
noticed.

LEVEL FLIGHT CHARACTERISTICS WITH
HYDRAULIC SYSTEM OFF.

As airspeed of the helicopter increases, the frie-
tion forces in the controls will increase, and the
controls will be more difficult to move without
hydraulic assistance. The controls will remain
balanced, but directional forces increase so that

it is necessary to hold right pedal. Hovering
flights and autorotative descents with the hy-
draulic system off are comparatively easy to con-
trol and maintain.

CRUISING AT NORMAL GROSS WEIGHT.

For sea level cruise use 27 inches Hg. manifold
pressure and a rotor speed of 245 rpm. This will
give an TAS of approximately 85 knots.

MANEUVERING FLIGHT.

During all operational maneuvers, the helicopter
is completely stable and highly controllable. Ex-
cellent maneuvering qualities will be noticed in
operations close to the ground.

DOWNWIND TURNS AT LOW ALTITUDES.
While the helicopter will not stall or spin, loss
of airspeed will result in loss of transitional lift.
When flying downwind at low altitude, the pilot
tends to judge his speed by reference to the
ground rather than by his true airspeed.
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When downwind turns are made at low
altitudes, the pilot should be certain to
maintain airspeeds above 20 knots IAS,
or be prepared to apply pitch and power
at a rapid rate to prevent an uninten-
tional landing.

DIVING.

The helicopter maintains good controllability to
maximum allowable diving speed,.

VERTICAL DESCENT.

Vertical descent at zero airspeed may be ac-
complished. During vertical descent with power,
considerable vibration, similar to transitional
vibration, will be present and the helicopter will
be unsteady because it is settling through the
rotor wash. However, full control can be main-
tained. Vertical descent in autorotation is
smoother than vertical descent with partial
power,

{ CAUTION :;

Vertical descents are not recommended.
Due to lower rate of descent and better
controllability at forward speeds of 50
to 60 knots IAS, it is more desirable to
perform a power-on glide.

RESTRICTED 67



Section VI SECURITY INFORMATION—RESTRICTED
AN 01-250HDA-1

&8 RESTRICTED



0

<> @®

SECURITY INFORMATION—RESTRICTED

Section VII

AN 01-250HDA-1

\S)ecfion VH SYSTEMS OPERATION

ENGINE.
MIXTURE CONTROL.

After the engine is stopped, leave the mixture
control lever in the IDLE CUT-OFF position until
the next start. The mixture control lever in the
NORMAL or RICH position will allow the fuel
which is left in the carburetor after shut-down
to drain out. When the carburetor is again placed
in operation, the air that replaced the lost fuel
is difficult to remove and will cause surging of
the engine. The carburetor diaphragms will dry
out and not function properly if the carburetor
is drained.

CARBURETOR ICE.

IMPACT ICE,

Impact ice may be caused on the carburetor by
snow or sleet. However, because of the carburetor
installation on this helicopter, icing of this nature
should be very infrequent.

THROTTLE ICE.

Throttle ice develops when moisture in the air
becomes frozen at the carburetor butterfly valve.
This condition results from the extreme cooling
effect that takes place in the venturi section of
the carburetor.

INTERNAL ICE.

Ice can be formed within the carburetor as a
result of the rapid evaporation of fuel as it is
sprayed into the air intake. This can occur even in
warm weather under certain atmospheric con-
ditions.

RESULTS OF CARBURETOR ICE.
Carburetor ice will affect engine performance as
follows:

a. Decrease in manifold pressure and power.,
b. Roughness in engine operation.

REMOVAL OF CARBURETOR ICE.

Carburetor ice may be removed by increasing
carburetor heat or by operating the helicopter at
an altitude where icing conditions do not prevail.

L
:: CAUTION ;

Avoid operating in the carburetor heat
ranges that increase the tendency to
carburetor icing,

BACKFIRING.

Backfiring of a cold engine after initial start can
result from the following causes, any one of
which upsets the fuel-air ratio entering the
induction system:

a. Overpriming.

b. Underpriming.

¢. Engine speed above the prescribed idling
rpm,

d. Throttle pumping.

Note

Avoid conditions causing backfiring as
it is- harmful to the induction system,
and can result in engine fire.

SPARK PLUG FOULING.

Residue will be ‘built up on the spark plug elec-
trode by use of improper fuel-air mixture or oil
vapor leaking by the piston rings. This will render
the spark plug inactive. This condition will be
indicated by roughness in engine operation. This
residue can be burned off the spark plug elec-
trodes in some cases by operating the engine at
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2300 rpm and 20 to 25 inches Hg. If the engine
still continues to misfire the spark plugs must be
removed and cleaned.

CYLINDER HEAD TEMPERATURE.

The ecylinder head temperature should never
exceed the maximum indicated on the gage and
if possible the engine should be operated within
the optimum range shown on the dial. Cylinder
head temperature may be lowered during climb
by decreasing the rate of climb and increasing
forward speed. Use of rich mixture and lower
power settings will also produce a cooler operating
range.

DETONATION.
Detonation is caused in an engine by the extreme
or a combination of extremes of the following:
. Cylinder head temperature.
. Manifold pressure.
Spark advance.
. Carburetor air temperature.

e. Lean mixture.
With the high cylinder head temperature that
any one of these conditions produce, the induced
fuel is pre-ignited, and explodes instead of burn-
ing evenly. This detonation can cause damage to
the pistons and other engine components, as well
as resulting in extreme loss of power. If detona-
tion is experienced during flight, it can be coun-
teracted as follows, dependent upon which
operational factor the pilot feels is causing it:

a. Decrease carburetor heat.

o

oo T

b. Enrich mixture.
¢. Decrease manifold pressure and rpm.

d. Change from climb to forward flight or
from forward flight to long gliding flight to
reduce cylinder head temperatures.

PRIMING.

Priming supplies fuel to the engine induction sys-
tem for starting. Pressure is supplied by the fuel
booster pump to the primer pump, located on the
rear of the carburetor. The primer pump is en-
ergized by an electrically actuated solenoid,
controlled by the two-position, ON-OFF primer
switch located on the console switch panel. Two
lines are routed from this pump to the carburetor
just above the impeller throat. Fuel sprayed into
this section by the primer pump is diffused to
all cylinders by the impeller. When the engine
is running, priming is not required, as fuel is
drawn into the induction system by the impeller.
Priming this engine in warm or cold weather is
accomplished by flicking the primer switch inter-
mittently until the engine fires and runs smoothly.

lWARNINGI

Avoid priming a hot engine in warm
weather as there is normally sufficient
fuel remaining in the induction system
from prior running. An added charge
of fuel in this case could result in
engine fire from backfiiring.

OVERPRIMING.

Overpriming is not desirable on engine starting
as it produces the following bad effects:

a. Makes engine starting difficult.

b. Increases danger of engine fire from back-
firing.

c. Washes lubricating oil from the cyclinder
walls.

d. Causes hydraulic lock in extreme -cases,
Overpriming can be detected by the tendency of
the engine to fire weakly and emit heavy black
smoke from the exhaust. If overpriming has oc-
curred, and the engine will not start, the pilot
should cut the ignition switech immediately and
return the mixture control lever to the IDLE
CUT-OFF position. The engine should then be
cranked through intermittently by pressing the
starter button for periods not exceeding four
to five seconds. This action should clear the en-
gine of excess fuel. A new start may then be
attempted with none or a minimum of priming.

UNDERPRIMING.

Underpriming on engine start is not desirable as
it develops engine backfiring conditions. Charac-
teristics of underpriming are failure of the engine
to start and white smoke from the exhaust sys-
tem. If a start is made, the engine will run
roughly with low power. If underpriming is prev-
alent, check to see that the fluids shut-off switch
is ON, the mixture control lever is in the RICH
position and the fuel booster pump switch is in
the HIGH position. Check to ascertain that the
fuel pump is delivering the minimum pressure
required.

HIGH RATIO BLOWER.

USE IN FLIGHT.

Use of the high blower is recommended for con-
tinuous flight operations at altitudes above 9000
feet. High blower should not be used below 9000
feet for the following reasons: The power re-
quired to operate the blower substantially reduces
the power available for take-off, climb, etc. The
additional adiabatic heating of the air when it
passes thru the impeller at the high blower setting
increases the temperature of the mixture which
enters the combustion chamber and thus causes
higher cylinder head temperatures. Maximum
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BMEP of the engine can be obtained in low
blower up to 9000 feet and therefore no advan-
tage is gained by the use of high blower below
this altitude.
PROCEDURE FOR SHIFTING BLOWER.
Shifting of the blower from the LOW ratio drive
to the HIGH ratio drive should be accomplished
as follows:

a. Decrease the collective pitch and the throttle
to obtain 2300 to 2400 engine rpm and a reduc-
tion of four inches in manifold pressure.

WY

§ CAUTION ?

Do not shift to HIGH blower at engine
speeds above 2400 rpm.

b. Shift to high blower.

c. Increase the engine rpm and the collective

pitch to return the helicopter to the desired con-
dition of flight.

Note

Care should be exercised to avoid blade
tip stalling when slowing the engine
down, as this condition causes undesir-
able vibration in the rotor system.

TRANSMISSIONS.

TEMPERATURE.

Transmission temperature: No minimum. The
transmission oil will be warm enough for take-off
by the time the engine is warmed up. Normal
operating temperature of the transmissions is
65 to 75°C. (149 to 167°F). However, the operat-
ing temperatures vary with the outside tempera-
ture and it is permissible to operate at a stabilized
temperature to the limit of the red line on the
temperature gage.

PRESSURE.

Transmission oil pressure: The oil pressure of
the forward, central and aft transmission will
normally be observed at 55 to 65 psi. However,
the pressure will vary with conditions and it is
permissible to operate at a stabilized pressure
within the range of the red lines on the pressure
gage. It is permissible to take-off with excessive
transmission pressure and the red warning light
on, since the indicated pressure may exceed the
maximum continuous operating pressure when
the oil temperature is low and take-off rpm is
applied. However, during flight the temperature
and pressure must be checked for stabilization
within the normal operating range. If stabiliza-
tion is not obtained in 15 minutes, land immed-
iately.

|WARNINGI

If any of the transmission pressures or
temperatures exceed or fall below the
limits during flight (noted by illumina-
tion of respective warning lights on the
instrument panel) the pilot should effect
an immediate landing.

CLUTCH ACTUATOR CHECK.

The friction and jaw clutch switches should be
placed on in proper sequence to check the actuator
cycle. This test should be made twice by the pilot,
while a crewmember watches the actuator arm
from the left side of the central transmission.
The arm is upright when both clutches are dis-
engaged. It moves aft for friction clutch engage
and down at 45 degrees for jaw clutch engage.
This visual check will show that the actuator arm
is working through its full range of travel and
stopping at its designated points to minimize the
possibility of damage to the helicopter resulting
from actuator failure.

ROTOR CLUTCH ENGAGEMENT.

To engage the rotors, lift the guard from the
friction cluteh switch and place the switch in the
FRICTION position. Lock switch in this position
with the guard. Maintain 1500 rpm until rotor
speed reaches approximately 100 rpm. The throt-
tle may then be reduced until needles synchronize.
Only when needles are synchronized may jaw
clutch be engaged. Hold needles constant until
jaw clutch is engaged. Light will go out when jaw
clutech is fully engaged. Engine and rotors
should synchronize within 10 to 15 seconds. Re-
lease the jaw clutch switeh and allow it to return
to the OFF position. The friction switch must
remain in the FRICTION position until the cluteh
is to be disengaged.

¢ CAUTION |

P P P PP PP PP

Do not advance the jaw clutch switch
to the JAW position before engine and
rotor rpm have synchronized. Hold rpm
of rotor and engine constant while en-
gaging jaw clutch. Entering positive
drive before synchronization or allow-
ing either rpm to change while jaw
clutch is being operated will bend rotor
blades.

Disengage cluteh immediately if oil pressures
are not indicated in the forward, central, and aft
transmissions within approximately two minutes.
A red warning light on the instrument panel will
licht if the pressures are less than or more than
the red line markings on the pressure gage..The
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warning light may function during the warming
up or idling periods due to reduced oil pressures
at low rpm, .

STOPPING OF ROTORS.

FRICTION CLUTCH AS ROTOR BRAKE.

When the engine has stopped and the rotor speed
has slowed to 100 rpm or less place the friction
cluteh switech in ENGAGE. This action should
bring the rotors to a full stop within 30 seconds.
Sinece the friction clutch also serves as a rotor
parking brake it is left in the ENGAGE position
when the helicopter is at rest.

WA W

$ CAUTION ?

P W W W N

AT A A e

The friction cluteh switch must be OFF
before starting the engine.

FLIGHT CONTROLS.
TRIM.

OPERATING PROCEDURE.
a. Set longitudinal trim to zero for take-off.

Hover crosswind to eliminate the necessity of
heolding the control forward or aft of neutral to
correct for wind drift. Roll the trim wheel to
bring the longitudinal stick indicator to HOVER
position., (When the indicator is aft of HOVER
positien, nose-up trim will be required. When the
indicator is forward of HOVER position, nose-
down trim will be required.) When the longitudi-
nal position of the cyelic stick is at HOVER
position, it is actually 1-1/2 inches aft of the
geometric center of travel. With this position
ohtained while in hovering, the required forward
stick digplacement will be available when recover-
ing from an abrupt flare,

b. Should the pilot fail to check the stick posi-
tionh or trim before take-off, or desires to make an
additional check while. in flight, he may stabilize
at 80 knots IAS and make whatever trim changes
are necessary to bring the indicator to the 80
knots position. Whether trimming is done in
hovering or at 80 knots IAS, the indicator will
be at the proper position when the remaining
conditions of flight are entered.
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&ch‘on VIH CREW DUTIES

There are not, at present, any crew duties warranting consideration
beyond that already incorporated in the other sections of this handbook.
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_S)ecfion IX ALL WEATHER OPERATION

COLD WEATHER OPERATION

OIL DILUTION.

A momentary ON-OFF switch (figure 1-4), lo-
cated in the console switch panel, energizes the
solenoid which actuates the oil dillution valve.
This switch is spring-loaded and will return to
the OFF position when released. During oil dilu-
tion, the switch is held in the ON position for
the preseribed period of time. Refer to the oil
dilution table. The purpose of oil dilution is to
allow fuel to mix with engine oil prior shut-down,
to cut it or lower its viscosity, so that the engine
will start, run and warm up within a relatively
short time in cold weather.

OIL DILUTION PROCEDURE.

0il dilution is accomplished as follows:

a. Operate the engine in as low an outside
temperature as possible.

b. Idle the engine between 1000 and 1200 rpm
or shut down until the eylinder head temperature
has dropped to 150°C and old temperature is be-
tween 30 and 50°C.

Note

_ Oil temperature above 50°C will cause
partial evaporation of the fuel, and give
improper dilution.

¢. With the engine still idling, and the fuel
booster pump switch in the HIGH position, hold
the oil dilution switech ON for the time specified
in the oil dilution chart.

d. With the oil dilution switeh ON, shut down
the engine, and hold the dilution switch in the
ON position until the engine stops.

OIL DILUTION TABLE
Data on oil dilution to be provided when cold weathen
toats of this helicoptor are comploted.
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INTRODUCTION.

The charts and tables on the following pages
are provided to assist the pilot in flight planning
for the helicopter. The paragraphs which follow
explain the function, method of use, and limita-
tions for each chart. The emphasis on all charts
has been toward conservatism since the number
of variables makes accurate range predictions
impossible,

SYMBOLS AND DEFINITIONS.

The following is a list of symbols and abbrevia-
tions used in the charts and tables of this

appendix:
alt altitude
C centigrade
deg degree(s)
fpm feet per minute
FT full throttle
gal gallons
gph gallons per hour
IAS indicated airspeed
in. Hg inches of mercury
kts knots
1b pound(s)
Ib/hr pounds per hour
1b/gal pounds per gallon
min minute(s), minimum
mpg miles per gallon
mph miles per hour
naut nautical
NORM normal
OAT outside air temperature
press. pressure
SL sea level
stat statute
TAS true airspeed

Landing Distance Power-On ..........covvviinnnnnn. 86
Landing Distance Power-Off ...............c.0.0v... 88
ElightiOperation ORRrT v ey scsmsiimimsicnwiie S L e 90
Maximum Endurance Chart ............c0ouvennnnnn. 93
Hovering Endurance Chart ........coecovevoseivanss 94

AIRSPEED CORRECTION.
Data on airspeed installation error to be provided
at a later date, pending flight test calculations.

FLIGHT CHARTS.

The values in these charts have been arranged
so that they may be easily read. The grose
weights columns provide data for all flyable
weights. Altitudes have been presented in an
order similar to their natural occurrence, that is,
the lowest (sea level) altitude is at the bottom of
the column. Centigrade temperature columns are
headed by the highest number of degrees in a
20-degree bracket, therefore, always choose the
temperature column identical to, or next higher
than, the effective temperature used.

TAKE-OFF DISTANCES—FEET.

Before using the chart (figure A-2) set altimeter
to 29.92. and read pressure altitude. Determine
the outside air temperature and gross weight of
the helicopter. Locate the corresponding weight
category on the chart. Opposite this weight and
at the pressure altitude obtained from the altim-
eter, read across to the correct temperature
column. This column will give the distance re-
quired for ground run and take-off to clear a 50-
foot obstacle. For instance, at a pressure altitude
of 8000 feet, with a gross- weight of 10,799
pounds, and a temperature of +35°C (95°F) the
chart indicates that a take-off distance of 490
feet with a 50 foot ground run is required.
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CLIMB CHART FOR NORMAL POWER.

This chart (figure A-3) gives the best indicated
airspeed, rate of climb, elapsed time to climb,
and fuel consumption for climbing. When using
this chart it must be remembered that the temp-
erature difference at start of climb up to desired
altitude must be taken into consideration. The
temperature differential factor to be used is
_9°C for each 1000 feet of altitude.
EXAMPLE: A climb from a pressure altitude
of 2000 feet (OAT —3°C) to a pressure altitude
of 10,000 feet, with a gross weight of 10,799
pounds is contemplated. Proper application of the
values of temperature, airspeed, rate of climb,
and fuel consumption from the chart will show
that this can be accomplished between 61 and 65
knots in 5.7 minutes using 84 pounds of fuel. To
obtain these results proceed as follows:

a. Select the gross weight range category
which, in this case, is 8500 to 11,500 pounds.

b. Locate the pressure altitude of 2000 feet.

¢. Read across this line to the —5°C tempera-
ture column to obtain 1.5 minutes (time to climb
from sea level to 2000 feet).

d. Apply —2°C for every 1000 feet increase
in altitude.

e. Add the temperature difference between
2000 feet and 10,000 feet (—16°C) to the origi-
nal temperature (—3°C).

f. Select the next closest temperature range
on the chart (—25°C).

g. Under this corrected temperature, read down
to the gross weight column of 8500 to 11,500
pounds previously chosen. Select the desired
climb altitude of 10,000 feet.

h. Under time column read 7.2 minutes. (Since
both times to climb as given in steps c. and g. are
from sea level, the time to climb from 2000 to
10,000 feet is the difference between the two, T2
minus 1.5 equals 5.7 minutes.)

i. Select the actual airspeed at the closest
practical range 61 to 65 knots.

j. Note that the rate of climb value between
2000 feet and 10,000 feet is constant at 1380 feet
per minute.

k. Note that the fuel used is the difference
between fuel used to 2000 feet and the fuel used
to 10,000 feet, or 186 pounds minus 102 pounds
which is 84 pounds of fuel.

LANDING DISTANCE IN FEET—POWER-ON.

This chart (figure A-4) is given for determining
the best approach speed and landing distance re-
quired for clearing a 50-foot obstacle with the
resultant amount of ground roll. To illustrate this
chart, a power-on landing with a gross weight of
10,799 pounds at a pressure altitude of 8000 feet,
temperature -+35°C, can be made at 58 knots

with no ground roll. In this case, 90 feet is re-
quired to clear a 50-foot object.

LANDING DISTANCE IN FEET—
POWER-OFF.

This chart (figure A-5) presents the distance in
feet of cleared air space and/or surface suitable
for safe landing of the helicopter without power
(autorotative). The factors required to make use
of the chart are:

a. Degrees centigrade for point of landing.
b. The pressure altitude in feet.
e. Current gross weight.

EXAMPLE: Determine the distance in feet
required to effect an autorotative landing with a
gross weight of 10,799 pounds into a field 2000
feet above sea level. There are trees on the
approach (downwind) side of the field, but none
are over 50 feet high. The outside air temperature
in the helicopter flying at 4000 feet was last
noted as 7°C.

a. Flying at 4000 feet using the standard lapse
rate of 2°C per 1000 feet will provide a plus fac-
tor of 4°C which in turn would produce a temp-
erature at 2000 feet of 11°C.

b. Locate the 15°C column (the next higher
temperature) on the chart.

c. Select the 2000-foot pressure altitude line
in this column,

d. Best indicated approach speed is shown as
41 knots. Total distance necessary to clear an
obstacle 50 feet high and effect a landing is 420
feet. This total distance includes a ground roll
requirement of 190 feet.

FLIGHT OPERATION INSTRUCTION CHART.

This chart (figure A-6) provides the pilot with
performance data corresponding to the range that
must be flown at any gross weight of the heli-
copter. The Flight Operation Chart consists of
three sheets. The first sheet presents operational
performance data at maximum continuous power
setting. The second sheet presents operational
performance data at an intermediate power set-
ting. The third sheet presents operational per-
formance data at power settings which will give
the best possible ranges. For example, if a flight
of 525 miles, at a gross weight of 10,799 pounds
is contemplated at highest possible speed, the
Maximum Continuous Chart is used. From this
chart one may derive the following values:

a. Fuel required: ............ 1800 pounds
B IVIESEERFE S opein avmmsions seisibmisonmsie NORMAL
¢. Manifold pressure: ........ 25 inches Hg
. BRSSPI wolnn Ceprios wesisis AT 2500
e. Pressure altitude: .............. 6000 feet
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Note

For an actual flight plan, the Sample
Flight Plan Problem must be used.

MAXIMUM ENDURANCE.

This chart (figure A-7) indicates the maximum
flight time that may be accomplished under given
factors of gross weight, fuel and time. To use this
chart, determine the gross weight of the heli-
copter and the fuel load. Locate the weight range
on the chart which corresponds to the determined
gross weight and select the fuel column which is
equal to or less than the fuel load. Read down
this column to the line containing the desired
hours of endurance. Read left across this line to
determine altitude, power settings, fuel consump-
tion per hour and true airspeed required to obtain
the desired endurance time. For instance, the
helicopter is to be flown for four hours with a
gross weight of 12,500 pounds and 1200 pounds
of fuel available. Application of these values to
the chart gives the following information:

a Adrspeed ......... ... .. ... ... 66 knots
b. Fuel consumptien: ............ 295 1Ib/hr
¢. Mixture: ....... etseraaieaes NORMAL
d. Manifold pressure: ........ 26.5 inches Hg
e. Engine rpm: ... ... ... L, 2340
f. Pressure altitude: ............ 2000 feet

HOVERING ENDURANCE.

This chart (figure A-8) indicates the maximum
hovering time that can be expected with known
factors of gross weight, fuel load, and pressure
altitude. To use this chart, determine gross
weight of the helicopter, fuel load, and desired
altitude for hovering out of ground effect. Locate
the weight range on the chart which corresponds
to the determined gross weight, select the correct
altitude line in this range and read across the line
for power settings, fuel consumption per hour,
and true airspeed. Continue reading across the
selected altitude line to the fuel column which
is equal to or less than the fuel load; the figure in
this column will be the maximam hours of hover-
ing endurance. To cite a specific example, the
pilot desires to know how long the helicopter can
be hovered with a gross weight of 12,500 pounds
and a fuel load of 1200 pounds at 2000 feet pres-
sure altitude. Reference to the chart under the
appropriate value indicates that the maximum
hovering time iz 1.4 hours. Related values of
engine rpm, manifold pressure, mixture, fuel con-
sumption, and airspeed are also given.

SAMPLE FLIGHT PLAN PROBLEM.

Flight planning is resolved basically to an analy-
gsis of the mission to be performed, with the
factors of gross weight, airspeed, distance, alti-

tude, temperature, and wind velocity considered
to render the ultimate important result of fuel
required for suecessful completion of the cruise,

THE PROBLEM.

Estimate the fuel required to fly 125 nautical
miles from a point{ at sea level, rescue six sur-
vivors located at an altitude of 10,000 feet, and
return to the base with a minimum of 10 per cent
fuel load. Refer {o figure A-1.

GIVEN VALUES.
a. Outside air temperature at base °C .. 4-15

b. Outbound tailwind, knots ............ 15
¢. Cruise altitude, feet .............. 6C00
d. Survivor weight, pounds per man .... 200
CALCULATION,
Note

In order to obtain the closest gross
weight and fuel requirement for each
flight pattern, it is necessary to work
the problem in reverse of the actual
flight plan,

GROSS WEIGHT. The initial gross weight of
the helicopter is calculated before fuel iz added
and as shown below:

a. Basic weight of YH-21 (including trapped

fuel and engine oil) .............. 8117 pounds
b. Crew (2)..........civvnun.. 400 pounds
c. Survivors (200 lb each)...... 1200 pounds
d. Engine oil................... 64 pounds
e. Transmission oil.............. 30 pounds
f. Litters (8).................. 150 pounds
g Blankets (6)................. 42 pounds
h. Dressings and splints......... 33 pounds
i. First aid equipment........... 15 pounds
JoRafts (2).........coiiiuin, 30 pounds
k. First aid7kits (3)............. 3 pounds
. Rescue hoist................. 45 pounds
Total ................. .10,129 pounds

RETURN CRUISE. Fuel for return cruise is
determined on the initial gross weight before
fuel is added. Apply the following values to the
Flight Operation Instruction Chart, Best Range
Cruise Condition {figure A-6):

a. Helicopter gross weight, pounds..... 10,129
b. Pressure alitude, feet............. 6,000
c. Inbound headwind, knots...,....... 15

At the corresponding power settings for the gross
weight bracket of 8300 to 10,2300 pounds and al-
titude of 6000 feet, previously selected, obtain:

a. TAS. 103 knots.
b. Fuel consumption. 305 1b/hr.
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A SAMPLE
MISSION

4
%
\\OWwI7# 146 LB FUEL RESERVE

WARM UP & TAKE OFF AT SEA LEVEI.

'—-'-n-.?'__‘___‘_{—.._n_ iy "““---..-e"-"—'-—-"'-_"'"" -

Figure A-1. Sample Mission
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c. Subtract 15 knots from TAS of 103 knots,
for inbound headwind.

d. Calculate the fuel required by using the
proportion of% x 305 = 433 pounds of fuel for

return cruise.

The new gross weight of helicopter, derived by
adding the return cruise fuel to the initial gross
weight is 10,562 pounds. Since this puts the heli-
copter gross weight in a new range, the return
cruise fuel is recalculated to be 533 pounds.
Hence, the weight of the helicopter before return
cruise is 10,662 pounds.

RESCUE (HOVER). Hovering fuel consump-
tion is determined on the basis of maximum
weight during hovering, which in this case is
the weight before return cruise (10,662 pounds).
Apply the following values to the Hovering En-
durance Chart (figure A-8):

a. Gross weight of helicopter, pounds. . .10,662

b. Time required for hover, five minutes per
mian, total minubtes. . vaumamn sesmea s 30

¢. Pressure altitude, feet.............. 10,000

At a pressure altitude of 10,000 feet it is found
that the fuel required to hover one hour is 756
pounds. Therefore, fuel required to hover one-
half hour is 378 pounds.

SECOND CLIMB. The helicopter gross weight
at the end of the climb is the gross weight at the
beginning of the rescue, calculated as follows:
Gross weight before return cruise, pounds 10,662

Plus weight of fuel for hover, pounds.... 4378
Total Pouhds v vmms vwmmimg s 11,040
Minus weight of survivors, pounds...... —1,200

Gross weight beginning of rescue, pounds 9,@
Apply the following values to the Climb Chart
(figure A-3):

a. Helicopter gross weight, pounds...... 9840
b. Temperature at 6000 feet, °C........ +3
c. Temperature at 10,000 feet, °C...... —b5

The resultant variable in fuel to climb from 6000
feet to 10,000 feet is 48 pounds. This quantity
added to the gross weight at the end of the
second climb gives a resultant weight of 9888
pounds, helicopter gross weight at the beginning
of the second climb.

OUTBOUND CRUISE. The helicopter gross
weight at the finish of the outbound cruise is the
same as that of the beginning of the second
climb. By application of the following values to

the Flight Operation Instruction Chart, Best
Range Cruise Condition (figure A-6), the re-
sultant fuel consumption is 323 pounds:

a. Helicopter gross weight, pounds...... 9888
b. Pressure altitude, feet............... 6000
¢. Outbound tailwind, knots............ 15

It is then apparent that the helicopter gross
weight at the beginning of the outbound cruise
is 10,211 pounds, the sum of the outbound cruise
fuel (323 pounds), plus the weight of the helicop-
ter at the end of the outbound cruise (9888
pounds).

FIRST CLIMB (SEA LEVEL TO 6000 FEET).
The helicopter gross weight at the end of the first
climb is the same as its weight at the beginning
of the outbound cruise (10,211 pounds). Apply
the following values to the Climb Chart (figure
A-3):

a. Helicopter gross weight, pounds..... 10,211
b. Temperature at 6000 feet.......... +3°C
¢. Temperature at sea level.......... +415°C

Hence, the variable between fuel at sea level (78
pounds) and the fuel used to climb to 6000 feet
(138 pounds) is 60 pounds.

WARM-UP AND TAKE-OFF. The quantity of
fuel allowed for warm-up and take-off is 78
pounds based on five minutes at normal rated
power.

TOTAL MISSION FUEL.

Fuel for warm-up and take-off, pounds.... 78
Fuel for first elimb, pounds.............. 60
Fuel for outbound cruise, pounds......... 323
Fuel for second climb, pounds............ 48
Fuel for hover and rescue, pounds........ 378
Fuel for return cruise, pounds............ 533
Mission fuel, pounds............ t1420

— . 1420 pounds

ota u = _—

e 90% 1577

Add reserve fuel to the original total landing
weight: weight of 10,129 pounds plus 157 pounds
equals 10,286 pounds. Since the total weight falls
within the same weight bracket originally se-
lected of 8900 to 10,300 pounds, it will not be
necssary to re-estimate the problem. However, if
the final landing weight plus the reserve fuel
weight was greater than the originally selected
weight bracket, the entire problem would have
to be re-worked using the new weight (final
landing weight plus reserve fuel weight).
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TAKE-OFF DISTANCES—FEET

FIRM DRY SOD

MODEL(S): YH-21 ENGINE(S): E-1820-103
TAKE-OFF SURFACE TEMPERATURE — Degrees Centigrade
GROSS | PRESS. 25°C —5°C 155C ; 35°C : 55°C
WEIGHT ALT
GROUND| CLEAR |GROUND| CLEAR |[GROUND| CLEAR |GROUND| CLEAR |GROUND| CLEAR
Pounds Feet RUN 50 # RUN 50 # RUN 50 # RUN 50 RUN 50 #
12000 0 0 0 0 0 0 0 0
10000 0 0 0 0 0 0 0
Minimum | 8000 0 0 0 0 0 0 0 0 0
Gross
“ 6000 0 0 0 ) 0 0 0 0 ¢]
1000 0 0 0 0 0 0 0 0 0
8500
2000 0 0 0 0 0 0 0 0 o)
SL 0 0 0 0 0 0 0 0 0 0
12000 0 120 90 640 800 11720 3700 8300 e i
8500 10000 0 0 0 110 20 580 690 | 1580 3200 | 6400
8000 Y 0 0 0 0 80 50 L90 w10 | 1270
to 6000 0 0 0 0 0 0 0 50 20 360
L4000 0 0 0
11500 0 0 0 0 0 0 30
2000 0 0 0 0 0 0 0 0 0 0
5L 0 0 0 0 0 0 0 0 0 0
12000 - £ = £ = = it s =l !
11500
10000 L200 6300 - e - e - - - --
8000 ] 1340 | 2200 | 4400 | 6300 e i T fe . n
. 6000 | €10 | 1270 | 1380 | 2270 | 3600 |s600 o i < i
14500 L4000 200 700 570 1210 1300 |2160 3150 5000 - L
2000 60 390 200 700 550 |1180 1250 2100 2720 L4100
SL 0 160 60 400 190 680 530 1150 1180 2000

REMARKS: A11 figures in red are minimum distances increased by 15 percent until verified
by flight test.

DATA AS OF: April 1952

DATA BASIS:

ESTIMATES -~ PHC REFORT NO. 22-A-09

FUEL GRADE:

100/130

FUEL DENSITY: . © 1b/gal

Figure A-2. Take-Off Distance Chart
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CLIMB CHART FOR NORMAL POWER
MODEL(S}): YH-21 ENGINE(S): r-1820-103
SEA LEVEL TEMPERATURE — Degrees Centigrade
GROSS |PRESS. -25 °C =5 +150C
WEIGHT | ALT | pgst RQIE FROM SL BEST RCA";E FROM SL BEST RSIE FROM SL
IAS | cLIMB| TIME _5&3 IAS | cLIMB| TIME g;_'_,; IAS | cLIMB| TIME 52:5
Pounds Feet Knots Fpm Min Lb Knots Fpm Min Lb Knots Fpm Min Lb
20000 46 1100 9.9 | 228 38 100 | 12.0 | 258 = — = =
18000 | s6 1520 8.h [ 204 L8 1140 8.8 | 210 38 L00 0.5 2
16000 | 57 1920 | 7.2] 186 56 1550 | * 7.3 | %% L8 [ 1180 7.9 198
Mintmm] 100 ] 58 1985 6.2 168 58 1950 6.2 [ 174 57 4575 6.4 17k
Gross 12000 58 2130 5.2 | 156 58 1960 5.2 | 156 57 |1970 T T
10000 | 58 Ao T L P 58 2150 s E=Er 58 | 1960 L3 | 1l
o 8000 | 58 2580 3,5 132 58 o470 33306 58 | z150 3.3 126
8500 | 29901 58 w0 ] 2.74 100 | 58 2580 | 2.5 | 108 8 [ou75 2.%| 108
Looo | 57 2300 1.9 108 58 2450 1o 82 58 |[2580 6] 102
2000} 561 2150) 1.0] 50 57 2300 9.91 9o 58 | oulo 0.8] 90
Bl 56 1980 0 78 56 2150 0 78 57 | 2300 0 78
20000 = - - == ] == == == e = == i ==
18000 == = = = = = =% ¥ =% S == =
16000 33 2001 15.8| 318 — e = = e B B iz
8500 |AF0001 13 700 | 31.3] ou6 | 34 200 | 1.1 288 U | A - =
12000 | .56 960 8.9 | 210 Ll 700 9.6 | 222 35 290 1.8 | 258
10000 63 1380 e M 55 1020 73] 186 Ll 720 7.8| 198
to 8000 63 1540 B8 d 362 63 1400 5.6 1362 56 | 1070 5.6 |I=362
6000 6 1460 L5 | 14 63 1540 L.2 | 138 63 | 1410 +.1] 138
11500 4000 63 1375 3.1 | 326 63 1460 2,54 124 63 | 1504 =71 120
2000 63 1280 1510 63 1380 1.5 | 102 63 | 1460 1.4+ | 102
5L 63 1200 78 63 1290 ¢] 78 63 1370 0 78
20000 - - - -- - - -- - - - B -
18000 o = = = = = = == = = == =
16000 . - - - o o - B - - = -
11500 14000 = i = 23 = s =E e s i e 253
12000 -~ -= e s - B e T =i s — =2
to 10000 39 100 | 19.3 | 1366 2o aa = = B = i —
8000 | 5 520 | 12.8 | 270 39 130 | 15.9 | 318 e B o=
= 6000 | 43 620 9.3l 216 51 520 0.7 222 39 140 356 1 295
%500 500 | 70 g60 | 162 [T 63 620 | 6.2 | 17& 52 530 6.6 | 180
2000 70 670 s ] T 26 70 660 Fudi] 326 63 620 3.2 =32
SL 69 600 0 78 70 670 0 78 70. .| 660 0 78
REMARKS: gériigéﬂcgiﬁﬁzs?s12;;;?;:(:%6%?311:5
1. Maximum Engine Settings for Normal Power Climb: largely to blade stall.
a. Low Blower: MP of 39.5 inches Hg to 6000 feet 3. Fuel Used column includes warm-up and§
— Full throttle —6000 to 11600 feet take-off allowance of 78 pgun%ﬁ (5
b. High Blower: MP of 43.5 inches Hg —11600 to minutes at normal rated power).
14750 feet L, Time column does not include time re-|
Full throttle —14750 feet to ceiling. quired for warm-up and take-off.
DATA AS OF: April 1952 FUEL GRADE: 100/130
DATA BASIS:  ESTIMATES - PHC REPORT NO. 22-4-09 FUEL DENSITY: 6 1b/gal

Figure A-3. Climb Chart for Normai Power iSheefs 1 of 2}
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MODEL(S}: YH-21 ENGINE(S): R-1820-103
SEA LEVEL TEMPERATURE — Degrees Centigrade
GROSS |PRESS. #35. 9% : +55 °C ae
WEIGHT | ALT | pgst | RATE FROM SL pest | RATE FROM SL pest | RATE | FROM SL
1as | come| Time | FUEL | 1as | cme| Time | FUEL | 1as | cme| TimE | FUEE
CLIM USED CLIM USED CLIMB USED
Pounds Feet | Knots Fpm Min Lb Knots Fpm Min Lb Knots Fpm Min Lb
16000 39 650 9.1 216 - - — -
Minimuom | 14000 50 1250 ) 180 03 800 8.0 | 198
Gross [12000 56 1650 5.6 ] 162 51 1300 6.1 174
10000 B 2000 .5 | 10% 57 1650 7 [ 150
to 8000 58 1960 3.5 132 58 1980 T R
6000 58 2200 2.5 11k 58 1950 PR BT
8500 Ioool 58 | 2500 1.6 102 | 58 [ 22%0 1.6 | 102
2000 58 2570 0.8 90 58 2550 0.8 90
SL 58 oL20 0 78 57 2540 0 78
16000 i i o
14000 - ik -- - A = <s i
8500 12000 - —_ - - - — - -
10000 36 350 9.9 1 228 i T s i
to 8000 L6 750 Ea a2 38 470 8.0 [ 198
6000 58 1120 2 1Lk L9 770 4.8 150
11500  dokopnl. OF b 201 2,6 1-220 550 L IIND Gl )
2000 6L 1shod s 96 63 1480 SR 96
SL 63 1450 0 78 63 1530 0 78
a 16000 -= - -= -= - o == -
~ |4ooo ] T i et e = = = =
12000 s e e = o= == - ik
fo 10000 il o S S o i T o
8000 G e S T s iRl e o
14500 6000 e - - == “= —= i e
}_‘_000 L 240 8.6 204 -_— - - -
5000 | 77 540 | 3.5 | 132 | 43 310 T.7 | 150
SL 6l 620 (6] 78 53 540 0 78
REMARKS: ©See sheet 1.
DATA AS OF: April 1952 ; FUEL GRADE: 100/130
DATA BASIS: ESTIMATES - PHC REPORT NO. 22-4-09 FUEL DENSITY: € 1b/gal

Figure A-3. Climb Chart for Normal Power [Sheet 2 of 2]
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LANDING DISTANCES—FEET
POWER-ON ;
MODEL(S): vE-21 ENGINE(S): R-1820-103
LANDING SURFACE TEMPERATURE — Degrees Centigrade
GROSS | PRESS. =25,.90 -5 °C t15°C
il ol L cuean | BT cuean | T cuas
APPROACH GROUND 50 # |APPROACH SROuND 50 ¥+ |APPROACH SRONND 50 #
ROLL | omsect ROLL | onsecr ROLL | ossEer
Pounds Feet Knots Knots * Knots
Minimum
Gross
12000 59 0 0 58 0 0 58 0 0
10000 59 0 0 58 0 0 58 0 0
to 8000 59 0 0 58 0 0 58 0 0
6000 a
8500 > O 2 28 0 0 58 0 o
4000 - 57 0 0 58 0 0 58 0 0
2000 57 0 0 57 0 0 58 0 0
SL 56 6 0 57 0 0 57 0 0
8500
12000 6k 0 25 58 0 110 L8 20 255
10000 6l 0 0 6l 0 35 58 ) 105
to 8000 [0 0 0 6k 0 0 6l 0 15
6000 64 0 0 6l 0 0 s 0 6]
11500 L4000 3 0 0 64 0 0 6l 0 0
2000 63 0 0 6l 0 0 6l 0 0
SL 62 0 0 63 0 0 6l 0 0
11500
12000 bkl s e e > e o ot i
10000 50 115 365 - e P e e il
to 8000 65 40 275 i 115 365 e i s
6000 70 0 220 65 W5 280 52 105 360
14500 L4000 70 0 185 70 0 220 66 Lo 275
2000 70 0 160 70 T 70 0 220
=5 70 0 145 70 0 160 70 0 185
REMARKS: 1. Best IAS approach is speed for minimum 3. Distance to clear 50-foot obstacle is
rate of descent with rotor speed of total amount of landing distance re-
270 rpm. gquired. Ground roll is a part of the
landing distance.
2. Maximum power used during landing is :
military rated of 2600 engine rpm. Lk, All figures in red are minimum dis-
tances increased by 15 percent until
verified by flight test.
DATA AS OF: 4pril 1952 FUEL GRADE: 100/130
DATA BASIS: ESTIMATES - PHC REPORT NO. 22-4-09 FUEL DENSITY: 6 1b/gal

Figure A-4. Power-On Landing Distance Chart [Sheet T of 2}
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LANDING DISTANCES—FEET
POWER-ON
MODEL(S): YH-21 ENGINE(S): R-1820-103
LANDING SURFACE TEMPERATURE — Degrees Centigrade
GROSS | PRESS. +35 %€ 122, %G °c
When! | A0 'IEASST CLEAR .Iis;r CLEAR ';is; CLEAR
APPROACH G:g'if" 50 # |APPROACH G:g‘]’_:_"’ 50 # |APPROACH Gig‘.'_fp 50 #
OBJECT OBJECT OBJECT
Pounds Feet Knots Knots Knots
Minimum
Gross {12000 57 0 0 57 0 0
10000 58 0 0 57 0 0
to 8000 58 0 0 58 0 0
8500 6000 58 0 0 58 0 0
4000 58 0 0 58 0 0
2000 58 0 0 58 0 0
SL 58 0 0 58 0 0
8500
> 12000 38 150 L15 A i e
10000 L8 10 230 38 140 410
to 8000 58 0 90 48 0 200
6000 bl 0 15 58 0 70
11500 4000 6l 0 0 6l 0 0
2000 64 0 0 6l 0 0
ah 6L 0 6l 0
11500
12000 - el e == = o
10000 B e i o a 2
to 8000 S o e i . PR
6000 s == o ry e ok
14500 4000 53 100 345 - i "
2000 67 35 265 55 95 340
SL 70 0 245 67 35 265
REMARKS: See sheet 1.
DATA AS OF: april 1952 FUEL GRADE: 180/130 ‘
DATA BASIS: ESTIMATES - PHC REFPORT NO. 22-4-09 FUEL DENSITY: 1b/gal

Figure A-4. Power-On Landing Distance Chart [Sheet 2 of 2)
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LANDING DISTANCES—FEET
POWER-OFF
MODEL(S): vH-21 ENGINE(S): 5-1820-103
LANDING SURFACE TEMPERATURE — Degrees Centigrade
GROSS | PRESS. o2 % e . il
e AU llEAssT CLEAR ’lis; CLEAR .lisg CLEAR
APPROACH GROUND 50 ## |APPROACH it 50 ## |APPROACH pRownD 50 #
ROLL | opsect ROLL | opsect ROLL | opsecT
Pounds Feet Knots Knots Knots
Minimum
Gross 12000 Fi 115 355 39 4L 409 2N 175 455
; 10000 3l ap 320 15 115 355 35 145 405
(] &
8000 3 65 290 3 90 320 35 115 355
8500 6000 34 50 265 3k 65 290 3k 90 320
4000 33 L0 255 Y 50 265 3 65 290
=000 32 35 240 _33 40 255 3 50 265
sk 3 30 230 32 35 240 33 Lo 255
850(} _— 1,9 " k
12000 L7 L5 260 4] 405 580 41 470 560
10000 L0 290 508 L] kg 560 L] 409 580
9 8000 L0 235 475 4] 290 525 4] 35 560
11500 |-8000 40 190 420 ! 235 475 4] 290 525
' 4000 L0 150 360 4] 190 420 51 235 475
2000 29 120 3105 L1 150 360 4] 190 L20
SL 39 100 260 40 120 305 40 150 360
11500
12000 —-— =% == — i, == = —
10000 ) 18c coe - - —-= e - -
B L7 VYo T 43 185 525 = = =
14500 6000 Lg EXeTs) 580 L7 410 590 L3 389 575
g 4000 50 L0 570 49 390 580 L7 410 590
2000 57 560 530 50 L0 590 L9 3190 580
SL 91 240 L4o5 50 260 530 50 340 570
REMARKS: 1. Best IAS approach is speed for steep ' L, All figures in red are minimum
glide angle with low rate of descent. distances increased by 15 percent
until verified by flight test.
2. HRotor speed during approach is 270 rpm.
3. Distance to clear 50-foot obstacle is
total amount of landing distance re-
quired. Ground roll is a part of total
landing distance.
DATA AS OF: April 1952 FUEL GRADE: 100/130
DATA BASIS: ESTIMATES - PHC REFPORT NO. 22-A-09 FUEL DENSITY: 6 1b/gal

Figure A-5. Power-Off Landing Distance Chart [Sheet 1 of 2]
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LANDING DISTANCES—FEET
POWER- OFF
MODEL(S): YH-21 ENGINE(S): r-1820-103
LANDING SURFACE TEMPERATURE — Degrees Centigrade
GROSS | PRESS. +35 °C +55 °C °c
WEIGHT | ALT BEST BEST BEST
IAS CLEAR 1AS CLEAR IAS CLEAR
AppROACH| SROUND | oo™ | aprroacH|®ROUNP | 55w |apProAacH|®ROUNP| 5o g
ROLL | opsecT ROLL | omsEcT ROLL | onsecr
Pounds Feet Knots Knots Knots
PMinimum
Gross
12000 35 210 505 3k 250 555
10000 35 175 459 3l 210 505
n 8000 35 145 405 3k 175 455
6000 35 115 155 3 145 Log
8500 L000 EL 90 320 3 115 355
2000 33 65 290 3L 90 310
SL 33 50 265 33 65 290
8500
12000 - - - - - =
10000 [I¥o) 470 560 Lo L75 555
o 8000 L] 405 580 L1 470 560
6000 41 345 560 L1 405 580
11500 4000 L1 290 505 L ALK £60
2000 41 235 479 L] 290 525
SL 4o 190 420 L1 235 475
11500
12000 -- - - - - o
10000 =2 e == G e e
to 8000 v -= == i ik e
6000 TE T o o s ==
14500 4000 L3 385 575 o = s
2000 L7 410 590 43 385 575
5L Lg 390 580 L7 410 590
REMARKS: See sheet 1.
DATA AS OF: 4pril 1952 FUEL GRADE: 100/130
DATA BASIS: ESTIMATES - PHC REPORT NO. 22-4-09 FUEL DENSITY: 6 1b/gal

Figure A-5. Power-Off Landing Distance Chart [(Sheetr 2 of 2]
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Figure A-6. Flight Operation Instruction Chart [Sheet 1 of 3}
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Figure A-6. Flight Operation Instruction Chart (Sheet 2 of 3]

N

RESTRICTED



SECURITY INFORMATION—RESTRICTED
AN 01-250HDA-1

Appendix |

Ted/qr 9  GALISN3Q 1and

0£T/00T 23Ave9 H1Hnd

60-¥-22 'ON THOdEM OHd = SHIVWILSH
2861 TTady

Sisvd viva
40 SV viva

* (SUONUTIUO) UMWIXEN) T 399Us 885  SHAVWIN

44 goT £9T gTle 0ge (443 TS o]¢] 08 Otk WLION 0 TE 0052
0% 00T 6T 661 452 TEE 000z | 89 0L Wen | maon | o0'of | ooge ] 9%sMT
4t G4 €11 05T 66T 69¢ 000k 29 99 ges WLLON 0'et 0042 o}
92 1§ L £0T THT 002 0009 05 S5 9t9 WIoN G Ht 0062 00TET
08 651 6te 8Tt T0H T6h 1S L8 48 get WION §*ge 0&he
84 6H1 Hee gée Ll 89+ oocoz | 18 &g ett WION [ 09+e 00TET
0l oRt otz 0ge g5t OHH ooon | 94 18 9t 0K sTic | 00se L
19 1T EQT +whe £T¢ 6% 0009 49 £l 66t WJION [ 0042 004TT
ih 56 TH 88T ihe 9ct 0008 | g5 59 HiH WIPN 0'ge 00%e
68 08T 692 65¢ hih 855 T8 88 &8 t6ég | waoy $'92 05€e
06 181 1z T9€ LS 298 000 | ¢3 98 %8¢ | WIoN | &Gz | obre| Qoett
88 94T h9e g5t SHh Lhs 000+ 18 98 cbe ULION tTSe OtHe o}
58 04T (34 6tE 0tH TES 0009 64 49 L0E IO 0r*se 0052 00£0T
08 091 6¢2 81t 504K 905 0008 69 =¥ H6C WION 0'He 0052
#0T 802 1t 5Tk 815 £c9 s 96 96 94c wIoN 5792 0leze
= . — = 00£0T
GOT 012 HIE 6TH H2s 629 0002 £6 96 hee WION 662 ohte
201 S0z . got TTH €14 919 oooh | 16 96 642 WION [ 00Hhe %
TOT 102 20k 20h £0s H09 0009 16 £0T S0t WION 0'se Cose 0068
20T 202 HOE HOH 905 809 0008 | ¢€g hb gLe u.IoN 0'te 0052
ong jong jond jong [ong jong 105 Svl Syl y/q) BH "y| wdy spunog
sjou)/paads | ojoy | FUNL | °sS3Ud | gaads
l oot 4l o009 9 006 91 oozt 9l oost 91 oogT 17V m.nSa_on av “XIW ‘NYW | aniona| LHOIEIM
"SS3Yud = SSO¥U9

sejlwily |DO4nDN — JONVY

SONILIIS ¥IMOd

JONVY 1538 — NOLLIANOD 3SIN¥D

£0T-028T-¥ :(SJANION3

AVa GYVANVIS

LUVHO NOILLONYLSNI NOILVYIdO LHOITH

Te-uz (Sh3aaow

Figure A-6. Flight Operation instruction Chart [Sheet 3 of 3]
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STANDARD DAY
MODEL(S): yH-21 ENGINE(S): R-1820-103
POWER SETTINGS ENDURANCE —H
GROSS | PRESS. deid. B b i
WEIGHT| ALT [Engine| Man.| | APPROXIMATE 13500 1500 [1200( 900 | 600] 300
Speed| Press. | fure | 7010l [SPeed/Knots| pousus | pouads| Pounds |Pounds | Pounds | Pounds | Pounds | Pounds | Pousds,
Pounds Feot Rpm |In. Hg Ib/hr | TAS | IAS | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel
8900
8000 22801 21.5 | Norm| 1 239:| 59| 52 [ 7.6| 6.3] s5.00 3.8 2.5] 1.3
to 6000 | 2260| 22.0| Norm| 236 61| 56 | 7.6 | 6.4 s5.1] 3.8] 2.5] 1.3
10300 4000 | 2260f22.0| Norm| 231 | 60| 57 | 7.8 goblie ol gl aelag s
2000 | 2260|22.5| Norm| 229| 60| 58 | 7.9| 6.6] 5.2 3.9| 2.6] 1.3
SL 2260] 23.0 | Norm] 228 60| 60 | 7.9 6.6] 5.3 4.0f 2.6] 1.3
10300 .
8000 f 2420123.5 | Norm} (283 ‘660 58 .1 6.6.1 541 W.oli3.2) 2.9 1.
to 6000 | 2320]123.5| Norm| 270| 62| 57 | 6.9 5.6| 4.5 3.3| 2.2] 1.1
Looo [ 2300| 2k.0 | Norm| 257 | 65 61 | 7.1} 5.8] L4.7] 3.5] 2.3} 1.2
11700 | 2000 | 2260|2%.5| Norm| 254 | 65 | €3 | 7.3 | 5.9] u.7| 3.5| 2.u] 1.2
SL 2260] 25,0 | Norm| 250 2 |eai oyl L eser sl ogl e le bl i
11700
8000 | 2500|28.0 | Norm[ 425 | 651 58 | k.7 | 3.70 2.8] 2.1} 1.4} 0.7
to 6000 2l+30 27.0 | Norm| 347 6l 58 5.5 L.L A% 2.6 1090 0.8
Looo | 2380{27.0 | Norm| 315 | 65 | 61 | 6.0 | 4.9| 3.8] 2.8]| 1.9] 0.9
13100 o000 | 2340]26.5 | Norm| 295 | 66 | 64 | 6.3 | 5.2| 4.0l 3.0| 2.0} 1.0
SL =3101237.5 | Norm| 291 | 66 |'66 | 6.k | 5,21 Ll 324 2.1] 1.0
13100
to
6000 | 2500]3%.5 | Norm| 645 | 55 | 50 b33 4 ol 9.8l 14| nigf ok
14500 4060 | 250013000 FNorm| 5357 F b6 |62 Ik ol 3 adiaiabhy plige g g g
2000 | 2490]30.0 | Norm| 418 | 69 | 67 |4.7 | 3.6| 2.9] 2.2 | 1.5] 0.7
SL 2420131,0 | Norm| 425 | 68 | 68 |%.7 | 356 | 2.8l 2.2 | 1.4 0.7
REMARKS:
DATA AS OF: April 1952 FUEL GRADE: 100/130
DATA BASIS:  ESTIMATES - PHC REPORT NO. 22-A-09 FUEL DENSITY: 6 1lb/gal

Figure A-7. Maximum Endurance Chart
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STANDARD DAY
MODEL(S): YH-21 ENGINE(S): E-1820-103
S ENDURANCE —H
GROSS | PRESS. PR SElING i N ours
WEIGHT| ALT [Enginel Man. | APPROXIMATE [1800 | 1500|1200 | 900| 600| 300
Spend| Prass, hu:.: Total [Speed/Knots| pounds | Pounds| Pounds |Peunds | Pounds | Pounds | Pounds | Pounds | Pounds
Pounds Feet Rpm |In. Hg lb/hr | TAS | IAS | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel Fuel | Fuel
8900 10000 m . ;i & g
8000 : o
to 6000 1
L0000 0
10300 2000 1 :§
SL Nor 9 | 1
10300 10000 Norn 7
8000 1
to 6000 1
L4000 I
11700 2000
SL
11700
8000 i}
to 6000 Y
L4000 0
13100 2000 |
5L 1
13100
to 8000
6000
14500 | 1000
2000 3
SL
., 1. TAS - A1l values given are for headwinds required for hovering at each
REMARKS: respegtive altitude and weight range.
DATA AS OF: April 1952 FUEL GRADE: 100/130
DATA BASIS:  ESTIMATES - PHC REPORT NO. 22-A-09 FUEL DENSITY: 6 1b/gal
Figure A-8. Hovering Endurance Chart
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Acceleration Limitations

(See Limitations)
After Exit From the Helicopter
After Landing ...............
After Take-Off ...............
Air Exit Doors

{See Doors and Windows)
Airspeed Indicators

{See Instruments, Flight)
Airspeed Limitations

{See Limitations)
All Weather Operation .......
Altimeter

(See Instruments, Flight)
Anti-Glare Curtain ...........
Anti-Icing and De-Icing Systems
Appendix ........... .00 viin
Appreach ....................
Approach and Landing .......
Autorotation .................

Rpm in Autorotation .......

Auxiliary Equipment .........

Backfiring ...................
Backward Flight .............
Bail-Out ............ ... ...
Battery .................. ..
Battery Switch ............ ...
Before Exit from the Helicopter
Befcre Exterior Inspection ...,
Before Starting Engine .......
Blackout Curtains ............
Blade Dephasing (See
Rotor Blade Dephasing

Blade Stall (8ee Stalls)

Brake System ................
L o4

Cabin Heating ...............

Cabin and Rescue Doors ......

Cabin Lights (See
Lighting System)
Cable Boom Winch and Cable ..
Cable Cutter .................
Carburetor Air Temperature
Gage (See Instruments,
Engine)
Carburetor Heat Control Lever
Carburetor Ice
Impact ...................
Internal ..................
Throttle ..................
Results of ,_..............
Removal of ...............
Cargo Loading Equipment .. ...
Centering Springs ............
Center of Gravity Limitations
(See Limitations}

Check for Hydraulic Lock .....
Circuit Breakers .............
Climb and Forward Speed .....

SECURITY INFORMATION—REST

36
34
32

75

5T
47
Kk
33
a3
66
38
24

69

42
12
16
35
25
28
b7

21

45
23

bb
56

69
69
69
69
69
b6
21

AN 01-250HDA-1

jﬂJQX

Climb at Normal Gross Weight 82
Clock (See Instruments, Flight)

Clutch Actuator Check ........ 71
Clutch Controls .............. 10
Cluteh Engaging Light ........ 10
Coeckpit Heating .. ............ 45
Collective Pitch

and Throttle Control ... 20
Collective Pitch Bungee ....... 21
Collective Piteh Lever Down

Lock .......... ... ... 20
Collective Pitch Lever Friction

Contrel ,............... 20

Communications Equipment
AN/ARN-6 Radio Compass 49
AN/ARN-14 VHF Naviga-

tion Receiver ........... 49
AN/ARC-2 VHF Command

Transmitter and Recelver 49
AN/ARC-27 UHF Transmit-

ter and Receiver ........ 49
AN/ARA-8A Homing Adapter 51
USAF Interphone ......... 49

Control Co-ordination ......... 20
Control Forces Cheek ......... 67
COVErs .....iiiiniirnrnnrnnnns 57
Crosswind and Downwind

Landings .............. 34
Cruising at Normal Gross

Weight ................ 67
Cyclic Control Stick .......... 20

Cylinder Head Temperature ... 70
Cylinder Head Temperature
CGage (See Instruments,
Engine)

Data Cases .................. 57
Descent . ‘
Emergency Autorotative ...33, 37
From Hovering Position to

Ground ................ 34
Power-On ................ a2
Power-Off ................ 33
Practice Autorotative .....,. 33
Vertical .................. 38, 67

Detonation ................... 70
Dimensions .........ocovnn... 1
Directional Control Pedals . ... 20

Directional Gyro
{See Instruments, Flight)

Ditching
Without Power ............ 42
With Power ... ............ 42
Diving ..........ciiiiiia... 67
Doors and Windows
Air Exit ... ... ..., 23
Cabin .................... 23
Engine Hateh . ............ 23
Rescue ... ... ... ..., 23
Downwind Turns at Low
Altitude .,............. &7
E
Electrical Power Supply System
RESTRICTED

RICTED

index
Emergency Operation ...... 43
Fuses .........civivivins, 18
Receptacles ............... 57
Emergency Autorotative
Descents .,............ 33, 87
Emergency Entrance ......... 42
Emergency Equipment
Firvat Aid Kit ............. 23
Fire Extinguishers ........ 22
Life Rafts ................ 23
Emergency Exits .,........... 23
Engine ...... oo, 1,69
Engine Cooling System ........ ]
Engine Failure
Partial Failure ............ 37

Complete Failure at Take-
Off, Hovering, or Slow
Flight Under 15 Feet Al-

titnde ................. 37
Complete Failure Above 1B
Feet Altitude .......... a7
Engine Ground Operation ..... 29
Engine Idle Speed Check . ..... 29

Engine Limitationg
(See Limitations)

Engine 0il System ............ 10
Engine Restart in Autorotation 38
Engine Starter Switch ........ 8
Engine Warm-Up ............ 29
' Entrance to the Helicopter .... 25
External Power Receptacle .. .. i6

Exterior Inspection
On Entering the Helicopter 25
After Exit From the

Helicopter ............. 35
E
Failures
Drive System ............. 39
Electrical System .......... 43
Engine ................... 37
Fuel Pump ............... 43
Hydraulic Control System .. 43
Rqgtor Blades .............. 39
Transmission ............. 39
Fire
During Flight ............. -39
Electrical ................. 3%
Engine (When Starting) ... 39
Fuselage ................. - 38

Fire Detector Warning System 22
Fire Extinguishers (See

Emergency Equipment)
First Aid Kits (See

Emergency Equipment)

Flaps and Shutters ........... 32
Flight Characteristics ........ 32
Flight Controls .............. 66, 72
Flight Coentrol System
Directional Control ........ 20
Lateral Contrel ........... 18
Flight Control Centering
Springs .........00en. .21



Index

Longitudinal Bungee ....... 21
Longitudinal Control ....... 18
Longitudinal Trim ......... 18

Flight Crew (See Minimunm
Crew Requirements)

Flight Planning .............. 25
Filight Restrictions ........... 25
Fluids Shut-Off Switch ....... 10
Forward Flight .............. 66

Free Air Thermometer

{See Instruments, Flight)
Friction Cluteh as Rotor Brake 172
Fuel System

Fuel Quantity Gage .. ...... i2
Specification and Grade .... 10
Emergency Operation ...... 43
Booster Pump ............ 12
Warning Light ............ 12
FUSES . .ouvnnrrviannrnnronnn- 18
G
Generator . ........ .. . .i0nnn 16

Generator Switch (See Switches)
Go-Around if Landing iz Not

Completed ............. 4
Ground Resonance
Flight Conditions Causing
Ground Resonance ...... 1]
Recovery ............. Vel 43
Ground Heating for Engine ... 47
Ground Tests .........c0vuuen 29
Gyro Magnetic Compass ...... a2
H
Heating and Ventilating System
Heater and Blower ........ 45
Emergency Operation ...... AT
Helicopter Check — Immediately
Prior to Take-Off ...... 31
Helicopter — Description ...... 1
High Ratio Blower ........... T0
Hovering ......ciciivenvsnnens 32, 66
Hydraulic Flight Confrols ..... 67
Hydraulic Power Supply System
Deseription ............... 18
Emergency Operation ...... 43
Hoist System ............. bb
|
Ignition Switeh .............. 5
Ignition Switch Check ......... 29
Ignition System .............. 5
Instruments .. ...... ... .. ... 23

Instruments, Engine
Carburetor Temperature ... 8
Cylinder Head Temperature 8
Fuel and Oil Pressurve ...... 8

Fuel Quantity Gage ........ 12
Manifold Pressure ......... 8
Qil Temperature ....... e 8
Enstruments, Flight
Airspeed Indicator ......... 22
Altimeter ... .....iiinenes 22
Clock ...voiieiiii e 22
Free Air Thermometer .... 22
Radio Compass ............ 49
Rate of Climb ............ 22
Standby Compass .......... 22
Turn and Bank Indicator ... 22
Vertical Gyro ............. 22

26

AN 01-250HDA-1

Interior Check
On Entering Helicopter .. ..
Before Exit From the
Helicopter .............
Interior Check (Night Flights)
Interior Lights (See
Lighting System)
Internal Ice (See Carburetor Ice)
Inverters ~
Inverter Switeh ...........
Inverter Lights ...........

Jaw Switch ... ... .0

Landings
Crosswind and Downwind ..
Flared Stall ..............
Landing Emergencies

{Except Ditching) ......
Power-0ff
Roll-On

Landing Gear System .........

Lateral and Longitudinal Control

{See Flight Control

System}

Level Plight Characteristics
Hydraulic System On ......
Hydraulie System Off ......

Life Rafts (See Emergency

Equipment)

Lighting System
Emergency Operation ......
Exterior ... oo,
Interior
Inverter Lights ...........
Landing ....... ... cvvuns
Fuel Reserve Warning .....
Generator Warning ........
Fire Warning .............
Utility Lights ........... e

Limitations
Airspeed
Acceleration
Center of Gravity ........ .
Engine .........c. 00
Hovering ......c.ovvunsann
Manifold Pressure ..... vaee
Rotor
Weight ..oy

Litter Installation

{See Troop Seats)

Loadmeter ......coiievinannns

Longitudinal Bungee .........

Longitudinal Control {See

Flight Control System)}

Longitudinal Trim {See

Flight Control System)

Maneuvering Flight ..........
Manifold Pressure ...........
Manifold Pressure Gage ......
Minimum Crew Requirements ..
Miscellancous Equipment
Anti-Glare Curtain ........
Blackout Curtains .........
Cheele List .......oavins
Covers
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35
28

16
18

10

34
33

40
33
33
21

67
67

bb

b1
18
Bl
i2
16
22
b1

59
64
64
b9

bg
59
64

16
21

67
59

b9

BT
57
57
57
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Data Case .........cvvuinn b7
Electrical Receptacles ...... Y
Heated Blankets ........... b7
Heated SBuits ............ .. b7
MapCase .........oovivnns LY
Pitot Heat ............... 47
Relief Tube ............... 57
Tie-Down Fittings ......... bT
Windshield Wiper ......... b7
Mixture Control Lever ........ 1,69

(o]

(il Dilution System
Switch and Light .......... 10
Procedure for Dilution ..... 5
Qil Cooler ..........cccvvnirnnns 10
(il Cooler Duct Shutter ....... 10

Overrunning Cluich Check .... 30
Operating Limitations
(See Limitations)

Pilets” Coekpit Check ......... 25
Pilots’ Flight Controls
Collective Pitch and Throttle
Control ............. . 20
Contro! Position Indicator
{Longitudinal Trim) .... 20

Cylic Control Stiek ........ 20
Pilots’ Seats (See Seats)
Pitot Heat .. .....cvvvivinnns 47
Postflight Engine Check ...... 34
Power-Off Descent and Landing 33
Power Settling ......... PR 11

Practice Autorotative Descent 33,88
Preflight Engine Check

(See Ground Tests)
Preflight Helicopter Check .... 31

Pre-Traffic Pattern Check ..... 33
Priming
Overpriming .............. T0
Underpriming ............. T0
Procedure For Shifting Blowers 71
Prohibited Maneuvers ......... 64
R

Radic Compass

(See Instruments, Flight)
Radio Equipment

{See Communications)
Rate of Climb

{See Instruments, Flight)

Relief Tube .......c.ciiiiiannes b7
Rescue Hoist Equipment ...... bb
Roll-On Landings (See

Landings)
Rotor Blade Dephasing ........ 8
Rotor Cluteh ........... heeaa 9
Rotor Clutch Qperational

Funetions ........... e 9
Rotor Clutch Engagement ..... 71
Rotor Drive System .......... 8
Rotor Rpm in Flight .. ........ 66

S

Safety Belts .........o000vnns 23
Seats ...t 23
Settings for Best Climb ....... 32

®eo



o

Shoulder Harness ............
Sideward Flight ..............
Smoke Elimination ...........
Spark Plug Fouling ..........
Spins
Stalls
Blade Stall ...............
Starter ......... .. i
Starting Engine ..............
Starting Rotors ..............
Status of the Helicopter ......
Stopping of Engine and Rotors
Stopping of Rotors ...........
Switches
Battery
Fluids Shut-Off ...........
Frietion Cluteh ............
Fuel Booster Pump ........
Fuei Primer ,.............
Fuel Quantity Gage Test ...
Generator ....... Cireranaa
Ignition ..................
Inverter ..................
Jaw Cluteh ...............
0il Dilation ,.............
Supercharger ................
Systems Operations ...........

T

Tachometer, Dual ............

SECURITY INFORMATION—RESTRICTED

AN 01-250HDA-1

Take-Oif
Jump Take-Off ...........
To Hovering Position ......
Taxiing ........c.cueeeiniin.
Taxiing Instruetions ..........
Throttle .....................
Throttle Friction Loek ........
Threttle and Colleetive Pitch
Operation .............
Throttle Ice {See Carburetor Ice)
Tie-Down Fittings ...........,
Torque Contrel ...............
Traffic Pattern Check .........
Transmissions
Temperature ..............
Pressure ..................
Transmission and Rotor System
Transmission Instruments .....
Transmission Qil System ......
Transition From Approach to
Hovering ..............
Transition From Hovering to
Flight .................
Transition to Backward Flight
Transition to Forward Flight
Transition to Sideward Flight
Trim
Operating Procedure ......
Longitudinal Control ......
Longitudinal Control Position
Indicator ..............

" RESTRICTED

31
66
3

31

20
a3

71
1

10
10

33

32
32
32
32

T2
18

Index

Troop and Casualty Carrying

Equipment .......,.... b6
Troop Seat and Litter
Installation ............ 57
Turns, Downwind at Low
Altitude .........., A
Turn and Bank Indicator
(See Instruments, Flight)
]
Utility Lights
(See Lighting System)
Ventilating ..,.., .. ..... ... . 15
Vents, Snap ................. 47
Vertical Descent ....,......... 33, 67
Vertical Gyro
(See Instruments, Flight)
Voltmeter .............. NN 16
w
Weight and Balance ,....:.... 95
Weight Limitations ....,,..... 84

Windows (See
Doors and Windows)

97





