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Figure 1-8. Electric Power Distribution (Sheet 2 of 2)
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;S)ecfc‘on 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 cyclic 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
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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 AUTOROTATION.
The best collective pitech 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:

o2 G T

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.

o e T
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SEE i | 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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REGULATOR
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SWITCH OPEN
FILTER SHAFT BEARING
OFF HEAT CONTROLS (2)

CLOSED
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AFT FIREWALL

bl S
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ON :
HEATER o (NORMALLY CLOSED)
SWITEH FUEL SYSTEM 70 ENCINE

HIGH SIRAIRER TO: CENTRAL TRANSMISSION

ENGINE SECTION
AFT TRANSMISSION

FUEL BOOSTER
PUMP

1
<

LOW

BOOSTER
PUMP SWITCH FROM FUEL CELL -
ON CODE
NOTE Cold Air
HOT AIR: HEATER SWITCH, ON Heated Air
\ BLOWER SWITCH, OFF Fuel Supply
BOOSTER PUMP SWITCH, ON 24155 Combustible Mixture

OFF § COOL AIR: BLOWER SWITCH, ON ———— Electrical Connection

Figure 4.1. Heating and Ventilating System Schematic Diagram
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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.

W

§ CAUTION |

PPV YWY YN

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.

3
$

0
>
c
=
o
z

FOYY OO oowy
S

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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Appendix |

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 B o 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 - £ = £ = 47 it e =l e
11500
10000 L200 6300 - e - e - - - --
8000 | a340 | 2200 | 4400 | 6300 e i T fe . n
i 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: 211 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. w25 %0 =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 2t
16000 | 57 1920 | 7.2] 186 56 1550 | © 7.3 | %% T8 [ 1180 7.9 198
Mintmm]lt00 ] 58 1985 6.2 168 58 1950 6.2 | 174 57 @575 6.4 17k
Gross 12000 58 2130 5.2 | 156 58 1960 5.2 | 156 57 |1970 CEe T T
10000 | 58 auo | b3l ghy 58 2150 PR =2 58 | 1960 L3k
o 8000 | 58 2580 3,5 132 58 o470 3308 58 |z150 3.3 126
gs00 | 299°] 58 wo | 2.74 100 | 58 2580 | 2.5 | 108 8 [ou75 2.%| 108
Looo | 57 2300 1.9 108 58 2450 1o 87 58 |[2580 =T
2000} 561 2150) ‘1.0] 50 57 2300 0.91 9o 58 | oulo 0.8] 90
Bl 56 1980 0 78 56 2150 0 78 57 | 2300 0 78
20000 = - - == ] =- == = = = == iz ==
18000 == = = = =i - =% ¥ =% St == =
16000 33 2001 15.8| 318 — g e = i B B iz
8500 |AF000{ 3 700 | 31.3] ou6 | 34 200 | 4.1 288 U | A - =
12000 | .56 960 Bag Ll 700 9.6 | 222 35 290 11.8] 258
10000 63 1380 e M 55 1020 73] 186 Ll 720 7.8| 198
te 8000 63 1540 B 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 | 126 63 1460 2,51 124 63 | 1504 =71 120
2000 63 1280 e e 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 . - - - e o - B - - = -
1i%00 14000 — i e 23 = i =E e e a5 e S
12000 -~ - L e - ool e T = s — =
to 10000 39 100 | 19.3 | 366 = aa 2= = B = —— —
8000 | 5 520 | 12.8 | 270 39 130 | 15.9 | 318 £ B -
—— 6000 | 43 620 5.3 216 51 520 9.7 | 222 39 140 356 1 298
2900 - Fi500 ] 70 ge0 | 162 [TTA 63 gl T 52 530 6.6 | 180
2000 70 670 s T26 70 660 Fudi] 326 63 620 3.2 =328
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. % : +55 °C ae
WEIGHT | ALT | pgst | RATE FROM SL pest | RATE FROM SL pest | RATE | FROM SL
1as | come| Time | FUEE | 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
6000 58 2200 2.5 11k 58 1950 P B T
8500 500l 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 -- - o =2 <z i
8500 12000 - —_ - - - — - -
10000 36 350 9.9 228 i T e i
to 8000 L6 750 Ea a0 38 470 8.0 | 198
6000 58 1120 2 1LY L9 770 4.8 150
11500  Aokopnl. OF b 201 2,6 1-220 1550 ITHD AR )
2000 6L 1shod 13 96 63 1480 SR 96
SL 63 1450 0 78 63 1530 0 78
a 16000 -= - -= -= - o == -
~ |4ooo ] T i et e = = = =5
12000 s o e = o= == - i
fc 10000 il o S e o i 2t o
8000 G s S T s iRl e o
14500 6000 - - - == “= —= 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): vH-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 cuuas
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 > * 2 28 0 0 58 0 o
4000 - 57 0 0 58 0 0 58 0 0
2000 o7 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 [N 0 0 6k 0 0 6l 0 x5
6000 64 0 0 6l 0 0 s 0 0
11500 L4000 3 0 0 i 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 g > e o ot i
10000 50 115 365 - e P - e il
to 8000 65 L0 275 51 315 365 e i s
6000 70 0 220 65 45 280 52 105 360
14500 L000 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. quired. 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_°C 155 % °c
WHEHT | AL EIASST CLEAR l|iss1' CLEAR .lis;r CLEAR
ArPROACH| SROUND| "o5"e” 1 apprOACH | ®ROUNP | “so ¢ |apPrOACH|SROUNP | 5o &
ROM OBJECT RO OBJECT ROLL 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 Q 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 o e
10000 L§ 10 230 38 140 410
to 8000 58 0 90 48 0 200
6000 bl 0 15 58 0 70
11500 L4000 6l 0 0 6l 0 0
2000 64 0 0 6l 0 0
SL 6l 0 6l 0
11500
12000 -- e e e S Es
10000 B o o P g s
to 8000 Sk o e i . B
6000 e e = - - -
14500 | Looo 53 100 L5 5 G i
2000 67 35 265 55 95 340
SL 70 0 oLg 67 35 265
REMARKS: See sheet 1.
DATA AS OF: 4pril 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)

87




Appendix |

SECURITY INFORMATION—RESTRICTED
AN 01-250HDA-1

LANDING DISTANCES—FEET
POWER-OFF
MODEL(S): vH-21 ENGINE(S): 5-1820-103
LANDING SURFACE TEMPERATURE — Degrees Centigrade
GROSS | PRESS. o2 % g . e
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 3 50 265 3k 65 290 3k 90 320
%000 33 L0 255 L 50 265 3 65 290
=000 32 35 240 _33 40 255 34 50 265
sk 3 30 230 32 35 240 33 40 255
850(} _— 1,1 ~ 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 41 235 L75 4] 290 525
' 4000 L0 150 360 4] 190 420 L1 235 475
2000 29 120 3105 L1 150 360 4] 190 L20
SL 39 100 260 L0 120 305 40 150 360
11500
12000 —-— =% == — i, == = —
10000 L3 18c coe - - —-= o - -
B L7 nig | sag 43 185 525 = = =
14800 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 °¢ +55 °C °c
WEIGHT | ALT BEST BEST BEST
IAS CLEAR 1AS CLEAR IAS CLEAR
ApprOACH| SROUND | 0" | aprroacH|®ROUNP | 55w |approacH|®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 L0 L75 555
o 8000 L] 405 580 L1 470 560
6000 41 345 560 L] 405 580
11500 [ olele} L1 290 505 L AL 560
2000 41 235 479 L] 290 525
SL 4o 190 420 L1 235 475
11500
12000 -- - - - - i
10000 =2 e == G e =
to 8000 v - == i ik e
6000 TE Ts 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 2avee H1\nd

60-¥-22 *ON THOdEM DHd = SHIVWILSH
2661 TTady

SIsvd vivad
40 SV viva

* (SUONUTIUO) UNWIXEN) T 399Us 885  SHAVWIY

48 80T £91 g1z 0ge 943 18 08 08 Oth | maoy | O°TE | 00S2
0% 00T 6T 66T 452 TEC 000z | 89 0L Wen | waon | 0'of | oogz] 9%t
4t G4 €11 05T 66T 69¢ 000k 29 99 ges WLLON 0'et 0042 o4
92 16 Ll £0T THT 002 0009 08 S5 9t9 wIoN G Ht 0062 00TET
08 651 6te 8T¢E T0H T6h 1S L8 48 get WION §'ge 0She
84 6H1 Hee gée Ll 89+ oocoz | 18 g ett WLION [ 09+e 00TET
0l oRt otz 0ge g5t OHH ooon | 94 18 9ht IEOR §*4c ] 00se L
19 12T £EQT +whe £T¢ 6% 0009 49 £l 66t WJION [ 0042 004TT
ih 56 THT 88T ihe 9ct 0008 | g5 59 HIH WIPN 0'ge 00%e
68 08T 692 65¢ hih 855 T8 88 &8 tég | waoy $'92 05€e
06 181 1z T9€ LSH 295 000c | ¢3 98 %8z | WioN | &Gz | obre| 9Qoett
88 94T h9e g5t SHh Lhs 000+ 18 98 chbe ULION ' 5c OtHe o}
58 04T (34 6LE 0tH TES 0009 64 43 L0E IO 0r*se 0052 00£0T
08 091 6¢2 81t 504K 905 0008 69 =¥ H6C WION 0'He 0052
+0T go2 1t 5Tk 815 £c9 s 96 96 94c ub ]} 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 Syl Syl y/q) BH "y| wdy spunog
sjou)/paads | ojoy | FUNL | °ssIUd | gaads
1 oot 4l o009 9 006 91 oozt 9l oost 91 oog1 17V thaEOE av “XIW ‘NYW | aniona| LHOIEIM
"SS3YUd = SSO¥9

sejlwily |DOI4nDN — JONV Y

SONILIIS ¥IMOd

JONVY 1538 — NOLLIANOD 3SIN¥D

£0T-029T-4 :(SJANION3

AVA GYVANVIS

LYVHO NOILLONYLSNI NOILVYIdO LHOIT

te-ux (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 e
WEIGHT| ALT [Engine| Man.| | APPROXIMATE 13500 1500 [1200( 900 | 600| 300
Speed| Press.| fure | 7010l [SPeed/Knots| pouau | pounds| 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 2280] 21.5| Norm] 239 59| 52 | 7.6| 6.3] 5.0l 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 aela e
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 2420K23.5 | Norm} 1283 ‘660 58 I 6.6.1 5.4]1 W.2li3.2) 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] 2.0 | Norm| 1257 | 565061 - 7.1 0 5.8 4.9 3.5] 2.3} 1.2
11700 1 2000 | 2260|24.5| Norm| 254 | 65 | €3 | 7.3 | 5.9] u.7| 3.5| 2.u] 1.2
SL 2260] 25,0 | Norm| 250 2 [eai eyl Laoser sl ogl i e bia il i
11700
8opg. | 25001 28,0 | Normf 425 | 651 538 | k.7l 3.9 2.8] 2.1} 1.4} 0.7
to 6000 2l+30 27.0 | Norm| 347 6L 58 5.5 L.L A5 2.6 1.9 25,8
4000 | 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 I Norm| 291 | 66 |'66 | 6.k | 5,21 Ll 324 2.1l 1.0
13100
to
6000 | 2500]3%.5 | Norm| 645 | 55 | 50 F3.3 4 ol 9.8l 14l nigf ok
14500 4060 | 250013000 FNorm| i535°F b6 |62 1"k ol 3 ol ek sl 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 | k.7 | 3%6| 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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SECURITY INFORMATION—RESTRICTED

AN 01-250HDA-1

HOVERING ENDURANCE

STANDARD DAY

MODEL(S): YH-21 ENGINE(S): E-1820-103
POWER SETTINGS ENDURANCE — Hours
GROSS | PRESS. i
WEIGHT| ALT [Engine| Man.| APPROXIMATE [1800 | 1500{1200 | 900| 600| 300
Spend| Prass, M: Total |Speed/Knots| pounds | Pounds | Pounds |Pounds | Pounds | Pounds | Pounds | Pounds | Pounds
Pounds Feet Rpm |In. Hg Ib/hr | TAS | IAS | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel | Fuel
8900 10000 “m 5 i g
8000 1 0
to 6000 1
4000 0
10300 | 2000 1 1
SL Nor 7 i 1
10300 10000 Norm 7
8000 :
to 6000 o 1
L4000 I
11700 | 2000
SL T
11700
8000 1
to 6000 Y
4000 0
13100 2000 |2
SL 1
13100
¥ 8000
6000
14500 | 1000
2000 3
SL
REMARKS: 1. TAS - A1l values given are for headwinds required for hovering at each
: respective altitude and weight range.
DATA AS OF: April 1952 FUEL GRADE: 100/130
DATA BASIS:  ESTIMATES - PHC REPORT NO. 22-A4-09 FUEL DENSITY: 6 1b/gal

Figure A-8. Hovering Endurance Chart
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