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INTRODUCTION 

SCOPE 

This manual contains the necessary information for 
safe and efficient operation of the HH-52A heli
copter. These instructions provide you with a 
general knowledge of the helicopter, its character
istics, and specific normal and emergency operating 
procedures. Your flying experience is recognized, 
and therefore, basic flight principles are avoided. 

PERMISSIVE OPERATIONS 

The Flight Manual takes a "positive approach" and 
normally states only what you can do. Procedures 
prescribed in this manual are mandatory but it is 
expected that they will be executed with sound 
professional judgment. Nothing in this manual shall 
be construed to relieve personnel of responsibility 
for using initiative in prosecuting a mission or tak
ing such emergency action as the situation warrants. 

SAFETY AND OPERATIONAL 
SUPPLEMENTS 
Safety supplements are issued as an expeditious 
means of reflecting safety infor"'.lation when haz
ardous or safety conditions exist. These supple
ments contain operational, precautionary and 
restrictive instructions that affect safety and safety 
modifications. Operational supplements are issued 
as an expeditious means of reflecting information 
when mission essential operational procedures are 
involved. Supplements are issued by message -

·(interim) or by printed copy (formal) depending 
upon the urgency. Formal printed supplements are 
identified by the letters "SS'; for safety supple
ments and letters "OS" for operational supplements 
printed around the borders of the title pages. All 
supplements use the same numbering system, i.e. 
SS-1, OS-2, SS-3, etc. Current supplements must be 
complied with. A Safety and Operational Supple
ment Status page is furnished with each formal 
supplement to help you to be constantly aware of 
the status of all supplements. File your supplements 

ii 

in reverse numerical order in front of the manual; I 
i.e. the latest supplement on top, regardless of 
whether it is a safety or operational supplement. 

WARNINGS, CAUTIONS 
AND NOTES 

The following definitions apply to "Warnings," 
"Cautions," and "Notes" found throughout the 
manual. 

WARNING 

CAUTION 

NOTE 

Operating procedures, techniques, 
etc., which will result in personal 
injury or loss of life if not carefully 
followed. 

Operating procedures, techniques, 
etc., which will result in damage to 
equipment if not carefully followed. 

An operating procedure, technique, 
etc., which is considered essential to 
emphasize. 

Two or more Warnings, Cautions, or Notes placed 
in sequence are denoted by the use of a large dot 
on the left margin. The heading (WARNING, 
CAUTION or NOTE) is not repeated. 

YOUR RESPONSIBILITY -
TO LET US KNOW 

Every effort is made to keep the Flight Manual 
current. Review conferences with operating person
nel and a constant review of accident and flight 
test reports assure inclusions of the latest data in 
the manual. However, we cannot correct an error 
unless we know of its existence. In this regard, it is 
essential that you do your part. Comments, correc
tions, and questions regarding this manual or any 
phase of the Flight Manual program are welcomed. 
These should be forwarded to the Commanding 
Officer, CGA VTRACEN (HH52A) Mobile, 
Alabama 36608. 
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GLOSSARY OF TERMS AND ABBREVIATIONS 

AC - Alternating currenL or Aircraft 
commander 

ADF - Automatic diJ'ecLion finder 

ASE - AuLomatic stabilization Equipment 

ALT - Altitude 

APU - Auxiliary power unit 

BAR ALT - Barometric altitude control 

BDH! · - Bearing distance heading indicator 

BIM - · Blade inspect.ion method 

0 c - Degrees Celsius 

CAS - Calibrated airspeed 

CG Center of Gravity 

DC - Direct current 

DG · - Directional gyro 

I DRAFT - The depth of water Lhe helicopter draws 
or requires to float 

°⸂� F - Degrees Fahrenhei t 

I FM - Flight mechanic 

FO - Foldout 

FOD - Foreign object damage 

FPM - Feet per minute 

FT - Feet 

GAL - Gallons 

GCA - Ground-controlled approach 

GW - Gross weight 

HR - Hour 

Hz - Hertz (cycles per second) 

H/V - Height velocity 

IAS - Indicated airspeed 

IBIS - Infligh L blade inspection sysLem 

r GE - In ground effccL 

IGV - [nlet guide vanes 

TN - Inches 

KCAS - Knots calibrated airspeed 

KlAS - Knots indicated airpseed 

KT - Knots 

KTAS - Knots true airspeed 

KV A -· Kilovolt-amperes 

LA1' - Latitude 

LB/IIR - Pound per hour 

LONG - Longitude 

MAG - Magnetic 

MIN - Minutes 

MSL - Mean sea level 

Nf - Power turbine speed 

Ng - Gas generator speed 

Nr - Ro tor speed 

OAT - Outside air temperature 

OGE - Out of ground effect 

P3 - Compressor discharge pressure 

PRESS - Pressure 

PSI - Pounds per square inch 

PUT - Pilot under instruction 

• 

• 

• 
iii 
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Q-Torque 

RAD ALT-Radar altimeter 

REFERENCE POINT - A known/familiar station
ary object within arm's 
length used for emergency 
egress 

ROC - Rate of climb 

ROD - Rate of descent 

RPM - Revolutions per minute 

SL - Sea level 

SP - Safety pilot 

STD DAY - Standard day atmospheric conditions 

iv 

T2 - Compressor inlet air temperature 

T5 - Power turbine inlet temperature 

T AS - True airspeed 

TEMP - Temperature 

VA -Volt amperes 

VAC- Volts alternating current 

Vne - Maximum, never exceed speed I 
Vmax - Highest airspeed at max continuous power 

(Vne limited) 

WL - Waterline 
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SECTION I 

DESCRIPTION 

The function of this section is to describe the helicopter and its systems and controls which contribute to 
the physical act of flying the helicopter, including all emergency equipment that is not part of auxiliary 
equipment. 

TABLE OF CONTENTS 

HELICOPTER ....................... . . 1-1 

ENGINE ................ . ............ 1-4 

ROTOR SYSTEMS ..................... 1-15 

ROTOR BRAKE SYSTEM ............... 1-19 

TRANSMISSION SYSTEM ............... 1-21 

FUEL SUPPLY SYSTEM ................ 1-23 

ELECTRICAL SYSTEMS ................ 1-27 

FLIGHT CONTROL 
SYSTEMS .......................... 1-32 

HELICOPTER 

Model HH52A helicopters are manufactured by 
Sikorsky Aircraft, a Division of United Technologies 
Corporation, Stratford, Connecticu t. The amphibi
ous type helicopter is designed for search, rescue, 
and observation operations. Configuration is single 
engine, three-bladed main lifting rotor, t.wo-bJaded 
antitorque tail rotor, and sponson mounting re
tractable landing gear. The sponsons, one at each 
main landing gear, together with the watertight 
lower fuselage will provide stability in the water. 
Dimensions of the helicopter are shown at tbe end 
of this paragraph and on figure 1-1. Refer to the 
exterior and interior general arrangement illustra
tion in this section and the minimum turning radius 
and ground clearances diagram in Section I for 
further familiarization. The helicopter's maximum 
gross weight is 8300 pounds. For complete weight 
information see HH52A Weight and Balance Data 
Book (T.O. 1-lB-40). The boat hull type fuselage is 
of metal semimonocoqu e construction and is com
prised of five sections: the cockpit section, the 

AUTOMATIC STABILIZATION 
EQUIPMENT (ASE) .................. 1-38 

INSTRUMENTS ... . ................... 1-41 

CAUTION ADVISORY PANEL ........... 1-45 

LANDING GEAR SYSTEM .......... . . . . 1-46 

WHEEL BRAKE SYSTEM ............... 1-47 

EMERGENCY EQUIPMENT .. .. ... ...... 1-47 

EMERGENCY EXITS ...... .. . .......... 1-53 

PILOT'S AND COPILOT'S SEATS ......... 1-55 

cabin section, the transition section, the tail cone 
section, and the tail pylon section. The entire fuse
lage, below the cabin floor, is of watertight con
struction. The cockpit, (figure 1-2), is equipped 
with dual flight controls and is entered from the 
cabin. Directly behind the cockpit is the cabin sec
tion. The cabin section is approximately 14 feet 
Jong, 5 feet 4 inches wide, and 6 feet high. Entrance 
to the cabin section is through a 4 foot wide, 5 
foot high, sliding door. The cabin section may be 
equipped with 10 troop seats for passenger accom
modations or 6 litters and 3 troop seats. The cabin 
is equipped with tiedown rings for transportation 
of cargo. A 600-pound capacity eydraulic rescue 
hoist with approximately 100 feet of usable cable 
is suspended on a fixed truss over the cargo door. 
Two single-cell fuel tanks are installed below the 
cabin floor in the watertight lower fuselage section. 
Aft of the cabin is the transition section which 
contains the cabin heater and electrical equipment. 

· The tail cone section extends aft from the transi
t ion section. The tail pylon extends from the end 
of the tail .cone and provides mounting facilities for 

1-1 
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l . OVERHEAD SWITCH PANEL 
2. OVERHEAD RAOIO PANEL 
3. OVERHEAD OOMELIGHT PANEL 
~. PILOTS COMPARTMENT SPOTLIGHT 
! . Pl VALVE 
6. WINDSHIELD WIPER 
7. MAGNETIC STANDBY COMPASS 
a. PILOrs c vcuc STICK 
9. PILOT'S 8RAKE PEDAL 

10. PILOrs WINDOW EMERGENCY 
RELEASE HANDLE 

ll. PILOT'S TAIL ROTOR PEDAL 
ADJUSTMENT KNOB 

12. WINOSHIElO WASHER FOOT PEDAL 
13, SEAT FORWARD OR AFT ADJUSTMENT 

LEVER 
14. SEAT HEIGHT ADJUSTMENT LEVER 

I~. HEATER REGISTER 
16. PtLors SEAT 
17, PILOT'S TAil ROTOR PEOAL 
Ill. PILOTS SHOULDER HARNESS 

INERTIA REEL LOCK LEVER 
19. PILOTS COLLECTIVE PITCH 

LEVER 
20. TAILWHU.L LOCK HANDLE 
21. CONSOLE 
22. PARKING BRAICE HANDLE 
23. COPILOTS SEAT HEIC.tl T 

AOJUSTMEN T LEVER 
H . COPILOrs SEAT FORWARD OR 

AFT ADJUSTMENT LEVER 
2S. COPILOTS TAIL ROTOR PEDAL 
26. COPILOTS COLLECTIVE PITCH 

LEVER 

Figure 1-2. Cockpit 
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27. COPILOT'S SEAT 
28. COPILOT'S SHOULDER HARNESS 

INERTIA REEL LOCK LEVEH 
29. COPILOT'S TAIL ROTOR PEDAL 

ADJUSTMENT KNOB 
JO. HEATER REGISTER 
31. COPILOTS WlhOOW EMERGENCY 

REL£ASE HANDLE 
32. COPILOTS CYCLIC STICK 
33. COPILOT'S REMOTE ICS SWITCH 

ANO LANDING LIGHT CONTROL 
SWITCH 

3~. WINDSHIELD DEFROSTER VENTS 
35. INSTRUMENT PANEL 
36, ROTOR BRAKE LEVER 
37. flRE WALL VALVE SHUTOff 

HANDLE 

1-3 
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the tail rotor gear box and associated pitch change 
control linkages. The engine compartment is above 
the cabin. The engine is installed with the drive 
shaft pointed rearward and connected to the main 
gear box. 'l'he transmission compartment housing 
the main gear box is on the top of the fuselage 
directly behind the engine compartment. The main 
rotor drive shaft extends vertically from the top of 
the main gear box. The main rolor hub assembly, 
to which the main rotor blades arc attached, is 
splined to the top of the main rotor drive shaft. 
The Lail rotor drive shaft extends rearward from 
the main gear box tail rotor takeoff shaft, to the 
intermediate gear box input shaft. The intermedi
ate gear box is installed in the lower portion of the 
pylon and its output shaft extends upward to the 
tail rotor gear box input shaft. The tail rotor gear 
box output shaft is splined to the tail rotor hub. 
The two-bladed Lail rotor is splined to the tail gear 
box shaft. Two of the main rotor blades may be 
folded aft parallel to the fuselage to aid storage. 

DIMENSIONS 

Length 

:Maximum main and tail 
rotor blades extended 

Minimum main and tail 
rotors at minimum 

Minimum main and tail 
rotor blades removed 

Height 

62 feet 3 inches 

45 feet 5.5 inches 

44 feet 6.5 inches 

Maximum tail rotor blade 15 feet 11.8 inches 
vertical 

Tail rotor diameter 

Minimum to top of 
hoisting eye 

Width 

Minimum main rotor 
blades removed 

Main rotor diameter 

1-4 

8 feet 9 inches 

14 feet 2.4 inches 

15 feet 7. 5 inches 

53 feet 00 inches 

Minimum Mein Rotor 
Ground Cleal'ance 
(Tip clearance-· f,>rward 9 feet 2.81 inches 
section) StaLic 

Tail Rotor Ground 7 f~et 2.8 inches 
Clearance 

Main Landing Gear 't'rend 12 feel 2 inches 

Draft 

Maximum draft at gross 13.5 in,;hes 
weight of 7500 pounds 
(From waterline to bottom 
of retncted wheels ) 

ENGINE 

The helicopter is equipped with a General Electric 
T58-GE-8B turbo shaft engine (figure 1-3) which 
has a designed [)erformance rating under standard 
sea level static conditions of 1250 shaft horsepow-
er. When installed in the HH-52A helicopter, how
ever, this is reduced to 730-845 shaft horsepower • 
due to helicopter dynamic component limitations. 
This reduction is accomplished by physically de
rating the fuel control by limiting maximum fuel 
flow to 575 pounds per hour with maximum varia
tion of plus 25 and m inus zero pounds per hour. 
The T58 engine is a compact turboshaft engine 
with high power-to-weight ratio and uses the free 
turbine principle. The engine is mounted above the 
cockpit left of the aircraft centerline forward of 
the main transmission. The engine consists of these 
major components: an axial-flow compressor, com
bustion chamber, a two-stage gas generator turbine, 
accessory sec tion and a single-stage free power tur
bine. The free power turbine is mechanically inde
pendent of the gas generator and, within the power 
turbine governing range, power turbine speed is 
independent of output power. High torque is avail
able al low output speeds, providing rapid accelera
tion characteristics. The gas generator consists of 
the compressor, annular combustion cham ber, two
stage gas generator turbine and the accessory sec
tion. The free turbine principle provides a constant 
free turbine speed output which results in a con
stant rotor RPM. Variations in power requiremenL'> 
to maintain constant. free turbine speed are accom
plished by automatic increases or decreases in gas 
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generator speed. A hydromechanical fuel metering 
(control) unit provides maximum engine perfor
mance without exceeding safe engine operating 
limits. In the normal operating range engine speed 
is selected by positioning the speed selector. The 
integrated fuel control system delivers atomized 
fuel in controlled amounts to the combustion 
chamber. Flow of fuel and air through the combus
tion chamber is continuous, and once the mixture 
is ignited, combustion is self-sustained. Changes in 
air pressure, air temperature, and rotor operation 
all affect engine performance. The engine fuel con
trol system automatically maintains selected power 
turbine speed (Nf) in the Nf governing range by 
changing fuel flow to increase or decrease gas gen
erator speed as required, thus regulating output 
power to match the load under changing conditions 
In the event of automatic fuel control malfunction, 
the emergency throttle is used to manually control 
fuel flow through the main metering valve. An elec
tric solenoid-operated bleed valve is installed in the 
Ps signal tubing to the automatic fuel control to 
provide an instant power redudion if the main 
rotor enters an overspeed condition. A manual 
bleed valve (figure 1-4) is in the Ps signal tubing to 
the automatic fuel control, to permit the pilot to 
reduce fuel flow during starting. Free power tur
bine overspeed protection is achieved by automatic 
fuel cut,.off when the power turbine enters an over
speed condition. The accessory drive section, 
mounted on the front frame and extending beneath 
the compressor, transmits the necessary power to 
drive the lube scavenge pump, fuel pump, and dy
namic fuel filter. The Ng tachometer generator is 
driven by the lube pump and the Ng governor, 
which is in the automatic fuel control, is driven by 
the fuel pump. Engine exhaust gases are dischai·ged 
through the exhaust casing extending through an 
opening on the left side of the fairing that sur
rounds the engine and main gear box. Small open
ings in the fairing on both sides of the engine also 
aide in dissipating engine heat. The openings on 
the right side have normally open shutters which 
are a part of the engine fire extinguisher system. 

COMPRESSOR 

The ten-stage compressor consists of the compres
sor rotor and stator. The primary purpose of the 
compressor is to compress air for combustion. 
Ambient air enters through the front frame and is 
directed to the compressor inlet, where it passes 
through ten stages of compression, and is directed 
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to the combustion chambers. The inlet guide vanes 
(2, figure 1-3) and the first three stages of the 
stator vanes (3, figure 1-3) are variable and change 
their angular position, as a function of compressor 
inlet temperature and gas generator speed to pre
vent stall of the compressor. 

COMBUSTION CHAMBER 

In the combustion chamber fuel is added to the 
compressed air. This mixture is ignited, causing a 
rapid expansion of gases toward the gas generator 
turbine section. As the air enters the combustion 
section, a portion goes into the combustion cham
ber where it is mixed with the fuel and ignited, 
while the remaining air forms a blanket between 
the outer combustion casing and the combustion 
liner (5, figure 1-3), for cooling purposes. Once 
combustion is started by the two igniter plugs, it 
is selfsustaining. After the air has been expanded 
and increased in velocity by combustion, it is 
passed through the two-stage gas generator turbine. 

GAS GENERATOR TURBINE 

The two-stage gas generator turbine (6, figure 1-3) 
is the rotating component which is coupled directly 
to the compressor. It extracts the required power 
from the exhaust gases to drive the compressor. 
The turbine nozzles that comprise the stator blades 
direct the exhaust gases to the turbine wheels. 

GAS GENERATOR SPEED (Ng) 

Gas generator speed (Ng) is primarily dependent 
µpon fuel flow and is monitored by the engine fuel 
control unit. The principal purpose of monitoring 
Ng is to control acceleration and deceleration char
acteristics, prevent overspeed, and establish a mini
mum idle setting. Gas generator speed controls 
airflow through the engine and consequently the 
power available to the power turbine. 

POWER TURBINE 

The power turbine (7, figure 1-3) is bolted to the 
rear flange of the second stage turbine casing. The 
engine utilizes the free turbine principle, which is 
characterized by a power turbine which is mech
anically independent of the gas generator. The 
power turbine derives its power from the gases 
which are directed to it by the gas generator tur
bine nozzles. 
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Power Turbine Speed (Nf) 

Power turbine speed is transmitted to the Nf gover
nor in the fuel control by a flexible drive shaft 
(figure 1-3). The Nf governor regulates fuel flow to 
maintain an essentially constant power turbine 
speed for a given speed selector setting within the 
Nf governing range, 85% to 106% Nf. 

POWER TURBINE OVERSPEED SYSTEM 

The Nf governor will actuate the overspeed shutoff 
valve in the fuel control .at 122% Nf to prevent des
tructive overspeed of the power turbine. Actuation 
of t he overspeed shutoff valve causes an immediate 
flameout. When Nf falls below 122% Nf the over
speed shutoff valve will reopen, admitting fuel to 
the engine, which may result in uncontroUed igni-

1 tion followed by overtemperature or oscillations 
about 122% Nf. 
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ENGINE FUEL SYSTEM 

The engine fuel system (figure 1-5, consists of a 
dynamic fuel fil ter, an engine driven pump, a fueJ 
control unit, an oil cooler, a static fuel filter, a 
flow divider, and a fuel manifold with nozzles and 
associated piping. The fuel control unit is supplied 
fuel from the engine-driven fuel pump. Metered 
fuel from the engine fuel control unit is piped 
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fuel manifold on the engine. 
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Figure 1-5. Engine Fuel System 
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Dynamic Fuel Filter 

The dynamic fuel filter is mounted on the forward 
face of and receives power from the engine acces
sory drive casing. It receives fuel from the airframe 
fuel system and removes impurities by centrifugal 
action. 

Engine-Driven Fuel Pump 

A dual-element engine-driven fuel pump, mounted 
on the left rear face of the accessory drive casing, 
consisting of a centrifugal and a positive displace
ment gear type element, is built into a single hous
ing. Power is furnished by Lhe engine accessory 
drive case by means of a splined shaft. This shaft 
drives the fuel pump and simulLaneously act.s as a 
link to transmit gas generator speed information to 
the Ng governor in the fuel control unit. 

Engine Fuel Control Unit 

The fuel control unit is a hydro-mechanical device. 
It is mounted on the engine-driven fuel pump 
which supplies fuel under pressure to the unit. The 
fuel control consists of a single housing that con
tains elements necessary to sense five parameters of 
engine operation; compressor inlet temperature 
(T2 ). gas generator speed (Ng), compressor dis
charge pressure (P3 ). power t.urbine speed (Nf), 
and speed selector positions. Based on these five 
parameters the fuel control performs the follow
ing functions: governs gas generator idle and maxi
mum speeds; maintains constant power turbine 
speed in the Nf governing range, wben selected; 
schedules inlet guide vane and variable stator vanes 
for optimum compressor performance and prevents 
compressor stalls, turbine over-temperatures, and 
rich or Jean flameouts. Failure ot the power turbine 
flexible driven shaft causes the Nf governor to 
sense a false underspeed condition whfoh induces 
I.he fuel control to meter maximum fuel fiow. · 
Significant power reduction in case of rotor over
speed is accomplished in the fuel control by bleed
ing part of the compressor discharge pressure signal. 
The false signal thus sensed by the fuel cont.rot 
results in an immediate reduction of fuel Oow. 

Engine Speed Selector 

Twist grip type speed selectors used for normal en
gine operation are on the forward end of the pilot's 
and copilot's collective pitch levers (figure 1-20). 
Design of the p ilot's speed selector provides two 
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ranges of operation, a starting range extending 
froc id.lE. t.<.I miu:i.!.lum pc wer turbine speed. The 
sta.rtinii ra.: 1e i1o.;; two posiLions termed STOP
COC. an :i J R( I.Jl "D IDLE. STOPCOCK is at full 
clock.•.,!•; t0l..atic. :i and GROUND TOLE is aL full 
couni..;rdockwise rotat:on against a. mechanical 
sLop. ' l'he CJt'.)eraring range is selec ted by pushing 
the sp~e<l .. elP.Clor forward from the GROUND 
IDLE position until a mechanical stop is encount,. 
ered. The 1perating range has three positions 
term !d FLIGHT IDLE, AUTO DETEl\'T, and 
MAXIMUM Nf;. FLIGHT IDLE is at full clockwise 
rot.ativn against a mechanical stop and except for 
being in the operating range on the speed selector, 
is idenLical to ground idle. AUTO DETENT is mid
way toward the full counterclockwise rotation. 
MAXIMUM Nf is at full counterclockwise rota.Lion. 
The pilot.'s speed selector has full authority from 
STOPCOCK to MAXIMUM Nf but the copilot's 
speed selector has authority only in the range of 
operation selected by t he pilot. A friction adjust
ment is located on the pilot's speed selector. 
Counterclock'Wise rot.ation increases friction while 
clockwise rotation decreases it. When starting the 
engine, the speed selector mu.st be in the STOP
COCK position. A pulley limit switch which is 
closed when the speed selector is in the STOPCOCK 
position permits the starter to be energized when 
the starter switch is actuated. The speed selector is 
mechanically linked to the fuel control stopcock to 
assure positive cutoff of all fuel flow to the engine 
in the STOPCOCK position. The stopcock is open 
when the speed selector is rotated counterclock
wise out oft.he STOPCOCK posit.ion. Subsequent 
to rotor engagement, the speed selector controls 
Ng until Nf reaches 85% or greater. then it func
tions as tbe power turbine speed selector. 

Emergency Throttie 

Twist,.grip type emergency throttles are aft of the 
speed selectors on the pilot's and copilot's collec
tive pitch levers (figure 1-20). The eme:rgency 
throttle is always positioned fully clockwise in tbe 
CLOSED position except when in use. Counter
clockwise rotation of the emergency throttle 
increases fuel flow. A pulley limit switch which is 
closed when the emergency throttle is closed, per
mits lhe starter to be energized when the starter 
switch is actuated. The primary function of the 
emergency throttle is t.o manually override the 
automatic features of the fuel control. The initial 
position of the fuel metering valve is dependent 
upon the automatic features of the fuel control 
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as established by the setting of the speed selector. 
The emergency throttle is mechanically connected 
to a cam within the fuel control. This cam, when 
actuated by advancing the emergency tbrot.Ue, con
tacts the fuel metering valve. Once contact is est.ab· 
lished, further advance of the emergency throttle 
will manually control fuel flow, which in turn regu
lates engine power output. The emergency throttle 
is unable to reduce the posit ion of the metering 
valve below that demanded by the speed selector. 
The speed selector must therefore be placed in 
FLIGHT IDLE to permit control over the entire 
engine operating range with the emergency throttle. 

The stopcock function is controlled by 
the pilot's speed selector even though 
the engine is being governed manually 
with emergency throtUe. 

Fuel Density Adjustments 

Two adjustments are provided in the engine fuel 
system to compensate for the various densities of 
different types of fuel. An adjustment located on 
the fuel control, marked SPECIFIC GRAVITY, is 
calibrated in pounds and tentbs. The specific grav
ity of JP-4 and JP-5 are identified .for ready refer
ence. Tbe setting of this adjustment should 
correspond to the specific gravity of tbe fuel in the 
fuel lines and fuel control. The second adjustment 
is a spring loaded, depress-to-turn, knurled knob 
located on the now-divider. It has two positions; 
full clockwise for JP-4 and full counterclockwise 
for JP-5. These adjustments affect engine starting 
characteristics and should correspond to the type 
of fuel in the fuel lines and fuel cont.rol. This 
should be kept in mind when servicing the aircraft 
with different kinds of fuels. JP-4 should be used 
at all fuel temperatures below - 29°C (- 20°F) and 
JP-6 should be used at temperatures above +38°C 
(+100°F). 

APPROVED FUELS 

Fuels conforming to MJI.rT-5624 for JP-4 and JP-5 
are approved for use in the T58-GE-8B engine. The 
following is a List of approved fuels : 

,.,o 

WARNING l 
The use of Fuel System king InhibiLor 
in jet fuel is mandatory. Fuels obtained 
from military facilities contain ice inhibi
tor. Aviation units and flight crews sha.ll 
ensure its presence in any commercial 
fuel procured. Icing inhibitor shall be 
used in a ratio of 0.08% - 0.20% by vol· 
ume (approximately l pint per 100 gal
lons of jet fuel ). Additive should meet 
requirements of MUrl-27686E (commer
cial name PRIST). 

SPECI Fl CALLY APPROVED 
COMMERCIAL FUELS 

Company Product Name 

American Oil. American Jet Fuel 
Co. Type A 

American Jet Fuel 
Type A-1 

Atlantic- Arcojet A 
Richfield Acrojet A-1 

Acrojet B 

British BP A.T.K. 
Petroleum BPA.T.G. 
Co., Ltd. BP AVCAT 48 

California- Caltex J~t A-1 
Texas Caltex Jet B 

Cities Service Turbine Type A 
Oil Co, 

Continental Oil Conoco Jet-40 
Colllpany Conoco Jet-50 

Conoco Jet-60 
Conoco JP-4 

Empire State SMC 

Exxon Exxon Turbo 
International Fuel A-1 

Exxon Turbo Fuel A 
Exxon Turbo Fuel B 

Density 
Setting 

JP-5 

JP-6 

JP-6 
JP-5 
JP-4 

Jp.5 
JP-4 
JP-5 

JP-5 
JP-4 

JP-5 

JP-5 
JP-5 
JP-5 
JP-4 

JP-5 

JP-5 

JP-5 
JP-4 
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Density Densitv 
Company Product Name Setting Company Product Name Setting 

Gulf Oil Corp. Gulf Jet A J P-5 Texaco, Texaco Avjet A JP-5 
Gulf Jet A-1 JP-5 [ncorp. Texaco Avjet A-1 JP-5 

Texaco A vjet B JP-4 

Humble Oil & Exxon Turbo Jp.5 
Refining Co. Fuel A-1 Union Oil of 76 Turbine Fuel JP-4 

Enco Turbo Fuel A-1 JP-5 California Union JP-1 
Exxon Turbo Fuel A JP-5 
Enco Turbo Fue l A JP-5 
Exxon Turbo Fuel B JP-4 I ND UST RY / GOVER NM ENT 
Enco Turho Fuel B JP-4 SPECIFICATIONS 
Exxon 'l'urbo Fuel 5 JP-5 
Enco Turbo Fuel 5 JP-5 Air Total Turbine Fuel, 1 and lA JP-5 

ASTM Jet A Aircraft Turbine Fuel JP-6 

Mobil Oil Co. MobiJ Jet A JP-5 ASTM Jet B Aircraft Turbine Fuel JP-4 

Mobil Jet A-1 JP-5 ASTM Jet A-1 JP-6 

Mobil Jet B JP-4 
Mobil Jet 4 JP-4 Brit.ish L''uel DENG. R.D. 2482, JP-5 
Mobil Jet 5 JP-5 AVTUR40 

British Fuel D ENG. R.D. 2486 A VT AG JP-4 

Phillips Philjet A-50 JP-5 British Fuel D ENG. R.D. 2494, JP-6 

Petroleum Co. Philjet JP-4 JP-4 AVTUR 50 
British Fuel D ENG. R.D. 2498, JP-5 

Pure Oil Co. Purejet Turbine FueJ JP-5 AVCAT 48 
Type A British Fuel D ENG. R.D. 2488, A VCAT JP-5 
Purcjet Turbine Fuel JP-5 
Type A-1 Canadian Fuel 3-GP-22 JP-4 

Canadian Fuel 3-GP-23 JP-5 

Shell Oil Co. Aeroshell Turbine JP-4 
Fuel JP-4 MIL-T-5624G JP-4. JP-4 

Aeroshell Turbine JP-5 M1IrT-5624G JP-5 Jp.5 

Fuel640 
AeroshelJ Turbine JP-5 NATO F-30 (Jet A) JP-5 

Fuel650 NATO F-34 (Jet A-1) JP-5 
NATO F-35 (Jet A-1 ) JP-5 

Sinclair Refining Sinclair Superjet 1'uel JP-5 NATO F-40 (JP-4) JP-4 

Co. NA'l'O F-42 (JP-5) JP-6 
NATO F-44 (JP-6) JP-5 

Chevron Oil Co. Chevron Jel Fuel A-1 JP-5 NATO F-45 (JP-4} JP-1 

Chevron Jet Fuel B JP-4 

Standard Oil Standard JF A JP-5 ENGINE OIL SYSTEM 
Co. (Kentucky) Standard JF A-1 JP-5 

The engine oil system (figure 1-6) is of t he positive-
Standard Oil Jet A Kerosene JP-5 displacement recirculating type system. The main 
Co. (Ohio) Jet A-1 Kerosene JP-5 points lubricated within the engine are as foUows: 

The compressor rotor front bearing, and the engine 
Standard Oil Standard Turbine JP-5 accessory drive gear components, the compressor 
Co. (Texas) Fuel A-1 rotor rear bearing, the gas generator turbine bear-

Standard Turbine JP-4 ing, the power turbine rotor bearing and the power 
Fuel B turbine accessory drive gear components . The 
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Figure 1-6. Engine Oil System 

engine oil system components include an oil tank, 
a combined oil and scavenge pump, an oil filter, a 
relief valve, a check valve, and an oil cooler. 

Engine Oil Tank 

A circular oil tank installed around the engine 
front frame has a capacity of 3.0 gallons. An oil 
level dipstick gauge is located at the approximate 
1 o 'clock position on the tank and indicates 2.5 
gallons as FULL. A filler cap is in the approximate 
11 o'clock position. 

1-12 

Engine Oil Cooler 

Operation of the oil cooler is entirely automatic. 
The oil cooler is an oil-to-fuel heat exchanger with 
an associated oil bypass valve. Oil flow through the 
cooler depends upon oil temperature. At lower 
temperatures, the p ressure differential across the 
cooler causes most of the oil to bypass the core of 
t he cooler. At higher temperatures, the lower vis
cosity reduces the presrure differential which 
closes the bypass valve and causes all of the oil to 
flow through the cooler. 



STATOR VANE ACTUATI NG SYSTEM 

The stator vane actuating system varies the angle 
of lhe inlet guide vanes and lhe first. 3 stages of 
stator vanes to increase tbe efficiency of the com· 
pressor and to prevent compressor stalls. The 
actuating syslem is scheduled with respect t.o T2 
and Ng and is operated automatically by fuel 
pressure from the fuel control. 

ROTOR OVERSPEED SYSTEM 

The overspt!ed system (figure 1-7) provides a means 
of preventing a destructive overspeed of the main 
rotor and incorporates provisions for testing the 
circuit. The system consists of a rot.or overspeed 
swit.ch mounted on the accessory section of the 
main gear box, a solenoid-operated bleed valve 
mounted on the engine, and a microswitch mount
ed on the engine stator vane actuator. Also con
tained in the system is a circuit breaker, marked 
ENG OVSPD, on the forward circuit breaker panel, 
a Lest switch, marked EKG OVSP TEST, on the 
overhead switch panel. (figure F0-2) and the neces
sary wiring t.o operate the components of the 
circuit. 

Rotor Overspeed Switch 

The rotor overspeed switch is mount.ed on Lhe 
accessory seclion of the main transmi.ssion. It in
corporates one set of electrical contacts which 
close at 110% Nr. 

Stator Vane Actuator Switch 

The stator vane actuator switch (figure 1-7) is 
mounted on the stalor vane actuator and is wired 
in series with the Pa solenoid valve. Its function is 
to prevent the engine from decelerating to danger
ously low speeds during overspeed conditions. The 
stator vane actuator switch opens when Ng drops 

I to approximately 75%, interrupting electrical pow
er to the P!l solenoid valve. This action limits Ng 

a deceleration Lo approximately 75% during rotor 
overspeed conditions. 

PJ Solenoid Valve 

The P3 solenoid valve (figure 1-7 ), mounted on the 
engine, is installed in the tubing that carries Lhe 
compressor discharge pressure signal to the fuel 
control. When electrically energized, I.he solenoid 
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valve opens, bleeding the PJ signal to the atmos
phere. The false signal thus transmiLt.ed to the fuel 
control causes an immediate reduction in fuel flow. 

Overspeed Test Switch 

The overspeed test switch permits an operational 
check of system components at speeds below ll 0% 
Nr. The two-position switch lever-lock is on the 
overhead swit.ch panel (figure F0-2) under t.he 
heading .ENG OVSPD 'T'EST marked NORMAL and 
NO. 1. Stator vane actuator switch operation is 
checked in the NO. 1 position. Operation of the Pa 
solenoid valve is checked during the NO. 1 test.. 

Engine Overspeed Test NO. 2 

Two test recepticals arc provided in the overhead 
radio panel (F0-2) under the heading ENG OVER
SPEED TBS'l' NO. 2. These recepticals permit the 
operational check out of the HO% rotor overspccd 
switch when a speed sensitive swit.ch Lest harness or 
multimeter is plugged in . 

IGNITION SYSTEM 

The ignition system consists of a capaci Lord ischarge 
uniL, two ignitors, and a control circuit (figure 1-8). 
During engine start, the ignition unit furnishes a 
spark to ignitor plugs which ignites the fuel-air
mixture in the combustion chamber of the engine. 
The ignition unit operates on 28 volts de from lhe 
start bus and f ires the two ignitor plugs. The sys
tem is protected by a circuit breaker, marked 
START & lGN, under the general heading START 
BUS, which is on the forward circuit breaker panel. 

Ign ition Switch 

The ignition switch, markecl tGN, with positions 
TEST, OFF, and NORM, is on the overhead switch 
panel (figure F0-2). The lever lock prevents inad
vertent movement to Lhe NORM position and the 
TEST position is momentary. In the NORM posi
tion with the starter switch depressed, current 
from the start bus will flow to the ignition unit 
when the speed select.or is turned to GROUND 
IDLE. Current flow to the ignition st.ops when the 
starter switch is released. The TEST position is 
used to operate the ignition unit at times other 
than during engine starting. When the ignition 
switch is placed in the momentary TEST position, 
current from the start bus flows directly to the 
ignition w1it . 
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Figure 1-7. Main Rotor Overspeed Switch System 
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STARTER SYSTEM 

The starter system (figure 1-8) consists of a starter 
motor mounted on the front frame of the engine, 
a starter relay, and a starter switch. The starter 
motor is protected by a bullet-nose cover. Two 
pulley limit switches must be closed by placing 
the engine speed selector in STOPCOCK and emer
gency throttle in the CLOSED position before the 
starter motor can be energized. When the starter 
button is depressed current from the start bus 
energizes the starter .relay, allowing current from 
the start bus to activate the starter motor. Once 
the starter relay is energized it remains energized 
until the starter button is released. 

Starter Switch 

The starter switch is a push-button type momen
tary switch on the pilot's cyclic stick below the 
grip (figure 1-19). When the starter switch is de
pressed, the starter motor is energized. Releasing 
the starter switch breaks the circuit to the starter 
motor. Power is supplied from the START bus 
through a circuit breaker marked START & IGN, 
under the general heading START BUS on the 
forward circuit breaker panel. 

ENGINE INSTRUMENTS 

Dual Tachometer (Power Turbine and Rotor) 

Two electrically-operated dual tachometers which 
indicate power turbine speed (Nf) and rotor speed 
(Nr) are on the instrument panel in front; of the 
pilot and copilot (figure F0-1 ). The power turbine 
tachometer-generator is on the fuel control and is 
driven by the power turbine flex shaft. The rotor 
tachometer-generator is mounted tandem on the 
rotor speed switc}1 and driven by the main gear 
box. Both tachometer-generatol's are synchronfaed 
to line up the tachometer needles when the engine 
is driving the main gear box. 

Gas Generator Tachometer 

'I'he gas generator tachomeLer, on the instrument 
panel (figure F0-1), operates on current developed 
by a tachometer-generator which senses gas genera
tor speed (Ng). The tachometer will indicate up to 
110% gas generator speed. 

T.O. 1H-52A-1 

Power Turbine Inlet Temperature f ndicator 

A power turbine inlet temperature (T5) indicator, 
on the instrument panel (figure F0-1), is wired to 
eight thermocouples projecting into the hot-gas 
stream immediately ahead of the power turbine. 
'l'he thermocouples, connected with a balance
resistance harness, are wired to a thermocouple 
spool resistor that varies the current flowing to the 
gage. 

Engine Oil Pressure Indicator 

An engine oil pressure indicator, on the instrument 
panel (figure F0-1 ), is wii'ed to an oil pressure 
transmitter installed on the discharge side of en
gine oil pump. The indicator operates on 26 volts 
from the ¢,C autotransformer and is protected by 
circuit breaker, marked ENG OIL PRESS, on the 
forward circuit breaker panel. 

Engine Oil Temperature Indicator 

An engine oil temperature indicator, on the instru
ment panel (figure F'0-1), is wired to a temperature 
bulb installed on bottom of the oil tank. The indi
cator operates on 28 volts from the de essential bus 
and is protected by a circuit breaker, marked OIL 
TEMP, under the general heading ENGINE, on the 
forward circuit breaker panel. 

Fuel Pressure Indicator 

The fuel pressure indicator installed on the instru
ment panel (figure F0-1), indicates fuel pressure in 
pounds per square inch as measured at the fuel 
inlet on manifold. The system operates on 26 volts 
from the </JC autotransformer and is protected by 
a circui t breaker, marked FUEL PRESS, on the 
forward circuit breaker panel. 

ROTOR SYSTEMS 

The rotor system consists of a main rotor and an 
antitorque tail rotor. Both systems are driven by 
the engine through the tnnsmission system and 
are controlled by the flight controls. 

MAIN ROTOR SYSTEM 

The main rotor system consists of the main rotor 
head assembly and the rotor blades. The head 
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assembly, mounted directly above the main gear 
box, consists of a hub assembly and a swash plate 
assembly. The hub assembly (figure 1-9), consisting 
of three sleeve-spindle assemblies and three hydrau
lic dampers clamped between two parallel plates, is 
splined to the main motor shaft. The root ends of 
the t hree rotor blades are attached to the sleeve
spindle assemblies which permit each blade to flap 
vertically, hunt horizontally, and rotate about their 
span-wise axis. In a static condition, anti-flap re
strainers limit the up movement of the blades and 
droop restrainers limit the downward movement. 
In flight, both the anti-flap restrainers and droop 
restrainer are extended by centrifugal force to 
allow the free movement of the blades. When the 
rotor is slowed for shutdown, spring tension draws 
the droop restrainers in place at approximately 60· 
56% rotor speed and the anti-flap restrainers in at 
approximately 20%. The hydraulic dampers mini
mize hunting movement of the blades about the 
vertical hinges as they rotate, prevent shock to the 
blades when the rotor is started or stopped, and aid 
in the prevention of ground resonance. The blades 
can be folded back from the attachment points at 
the sleeves of the main rotor hub. The three all
metal main rotor blades are of the pressurized spar 
type, identified as BIM® blades (figure 1-10). The 
blades are constructed of aluminum with the ex
ception of forged steel cuffs which attach t he root 
ends of the blades to the sleeve-spindle assemblies 
on the main rotor hub. Each blade consists of a 
hollow extruded aluminum spar pressurized w'ith 
nitrogen, 22 sheet aluminum blade pockets, a tip 

Wcap, a root cap, a steel cuff, a pressure (IBIS) indi
cator, and an air vaive. The blade pockets are con
structed of an aluminum foil honeycomb with an 
aluminum skin covering. Each blade is balanced 
statically and dynamically within tolerances that 
permi~ individual replacement of the blades. A pre
track number is stenciled on each blade to eliminate 
the necessity for blade tracking. Balancing and the 
assignment of a pretrack number is done during 
manufacture or overhaul. The swashplate assembly 
consists of an upper (rotating) swashplate, which is 
driven by the rotor hub, and a lower (stationary) 
swasbplate, which is secured by a scissors assembly 
to the main gear box to prevent rotation. Both 
swashplates are mounted on a 'ball-ring and socket 
assembly, which allows them to be tilted, raised, or 
lowered simultaneously by components of the 
main rotor flight control system, which connect to 
arms on the lower (stationary) swashplate. Cyclic 
or collective pitch changes, introduced at the 

1-16 

stationary swashplate, are transmitted to the blades 
by linkage (pitch change rods) on the rotating 
swashplate. 

BIM (Blade Inspection Method) Indicators 

A cylindrical BIM indicator is in the back wall of 
the spar at the root of each main blade and an air 
valve is in the root end plate of the blade. The pres
sure indicator has a transparent cover through 
which a color indication can be observed to deter
mine blade serviceability. The indicator, compen
sated for temperature changes, compares a refer
ence pressure, built into the indicator, with the 
pressul'e in the blade spar. When the pressure in the 
spar is within the required service limits, three 
yellow stripes show in the indicator, indicating the 
blade is serviceable. Ii an unforeseen combination 
of events should occur impairing the structural 
inte.grity of the spar, or if a seal should leak, nitro
gen pressure will decrease. If the pressure in the 
blade spar drops below the minimum permissible 
service pressure, the indicator will be actuated and 
will show three red stripes. 

I WARNING I 
When red is visible in the indicator, the 
cause of the red indication shall be deter
mined before accepting the helicopter 
for flight. 

In-Flight Blade Inspection System (IBIS) 

Helicopters modified by TCTO lH-52-509 are 
equipped with an In-flight Blade Inspection System 
(IBIS) that visibly indicates in the cockpit as well 
as on an indicator that the pressure in one or more 
main rotor blade spars has dropped below allowable 
limits. The IBIS indicator (figure 1-10), which re
places the BIM indicator, contains a small radioac
tive source which is completely shielded and emits 
no radiation when the rotor blade spar is at normal 
pressure. When the pressure drops below prescribed 
limits, the indicator will activate causing the radio
active source Lo move to an unshielded position, 
thereby emitting beta radiation. The detector 
assembly, on the transmission oil cooler fairing 
assembly, detects the beta radiation and sends a 
signal to the signal processor. The signal processor 
causes the BLADE PRESS caution light to go on. 
Loss of pressure in the blade spar is also indicated 
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CUFF SPAR 

\ 
TIP FAIRING 

--.--,---1,/r ~1~ ,-1-, 
IBIS INDICATOR (22 BLADE POCKETS NUMBERED FROM TIP TO ROOT) 

PRESSURE INDICATOR 

RESET 

YELLOW 

SPAR 

RED 

MANUAL 
TEST 

BUTTON 

SPAR 

NORMAL PRESSURE 
(SAFE CONDITION) 

LOW PRESSURE 
(UNSAFE CONDITION) 

Figure 1-10. Main Rotor Blade 

by the IBIS indicator on the blade. The indicator, 
compensated for temperature changes, compares a 
reference pressure built into the indicator with the 
pressure in the blade spar. When the pressure in the 
blade spar is within the required service limits, two 
yellow stripes show in the indicator. If the pressure 
in the blade spar drops below the minimum permis
sible service pressure, the indicator will activate 
and show two reel stripes. !,oss of ac power, failure 
of the detector, and/or failure of the signal proces· 
sor will cause Lhe BLADE PRESS caution light to 
go on. The system receives power from the ac 
essential bus and is protected by a circuit breaker 
marked IBIS AC ESS on the aft circuit breaker 
panel. 'T'he caution light is powered by the de 
essential bus and is protected by a circuit breaker 
marked IBIS DC ESS on the aft circuit breaker 
panel. 
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l W ARNING J 
When red is visible in the indicator, the 
cause of the re<l. indication shall be deter
mined before accepting the helicopter 
for flight. 

NOTE 

A protective cover, on the Standard 
SAR Board, is for use in case of a red 
indication on the IBIS Indicator. The 
cover is designed to eliminate radiaLion 
leakage. 

TAIL ROTOR 

'T'he Lail rotor system consists of two variable pitch, 
aU metal blades, countei-weight assembly, and tail 
rotor hub. The tail rotor hub is splined to the tail 
rotor gear box output shaft which transmits engine 
torque Lo the tail rotor hub and blades. The blade 
pitch change mechanism is contafoed inside the tail 
rotor gear box output shaft and is connected to the 
Lail roLor night control sysLem. Control rods from 
the counterweight beam a.ssemblies to the sleeves 
on the blades can be adjusted to fixed values. 
Centrifugal force acting on t he counterweights set 
the pitch of the blades if the tail rotor controls fail. 
The tail rotor counterweights are r igged Lo provi.cle 
an approximate stable heading in a hover should 
loss of tail rotor control occur. 
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F;gure 1 · 11. Tail Rotor Hub 

ROTOR BRAKE SYSTEM 

The rotor brake system (2, figure 1-12) is a man
aully operated hydraulic system for slopping the 
rotor at shutdown or holding the rotors and power 
turbine during starting or wi th gas gene.rator at 
ground idle. The rotor brake system consists pri· 
marily of a hydraulic panel incorporating a relief 
valve, accumulator, pressure switch; a caution light, 
a master cylinder, rotor brake, and connecting 
hydraulic lines. 

HYDRAULIC PANEL 

The pressure switch, accumulalor, and relief valve 
are connected in the hydraulic line between the 
masler cylinder and the rotor brake. These three 
components comprise the hydraulic panel. The 
pressure switch, when actuated, powers the warn
ing light on the instrument panel. The accumulator 
is installed in the hydraulic system to compensate 
for expansion or contraction of the hydraulic fluid 

due to temperature changes. If the Line pressure 
reaches 650 psi, the relief valve opens to bypass the 
excessive pressure to the auxiliary reservoir. The 
master cylinder reservoir is filled when the handle 
is in the off (detent) position. 

ROTOR BRAK E CAUTION LIGHT 

The rotor brake caution light, marked ROTOR 
BRAKE, is on the caution-advisory panel, (figure 
1,27) on Lhe instrument panel. It goes on when the 
pressure in the brake line exceeds 10 .±. 1 pounds 
PSI. 28 volts de power for the system is taken from 
the essential bus through a circuit breaker, marked 
ROTOR BRAKE, on the forward circuit breaker 
panel. 

MASTER CYLINDER 

Hydraulic flu id Crom the auxiliary reservoir fur
nishes fluid to the master cylinder mounted on the 
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center frame of the windshield. The master cylind· 
er is handoperated and furnishes .hydraulic pressure 
to actuate the rotor brake, on the main gear box. 
The rotor brake is applied by pulling down and 
pushing forward on the handle (36, fibrure 1-2). A 
spring-loaded lock, at the right side of the cylinder, 
automatically locks the brake lever in Lhe applied 
(down) position if the pilot places the small handle 
in the vertical or downward position. The lockpin 
must be pulled out in order to allow rotor brake 
release. The lockpin may be made inoperative by 
turning it until iL temains in Lhe OUT position. 

ROTOR BRAKE 

The rotor brake consists of a cylinder assembly 
positioned at the side of the brake disc. This cy
linder assembly consists of two cylinder housings, 
two pist,ons, and two brake pucks. The brake disc 
is mounted on the rotor brake takeoff flange on 
the input housing of the main gear box. The rotor 
brake cylinder assembly is mounted on a bracket 
attached to Lhe lower input housing of the main 
gear box. Hydraulic pressure forces the pucks 
against opposite sides of the brake disc causing 
drag to stop the rotor. The rotor brake cylinder is 
self-adjusting for wear of the brake pucks. 

TRANSMISSION SYSTEM 

The transmission system (figure 1-12) consists of 
three gear boxes (main, intermediate, an<l tail) and 
interconnecLing shafting for t he transmission of 
engine power to the rotor systems. The main gear 
box reduces engine speed, supports and drives the 
main rotor and furnishes a means of driving the 
tail rotor. An intermediate gear box changes the 
direction of the drive and shafting from the main 
gear box to the tail gear box. The tail gear box, in 
Lurn, drives the tail roLor. 

MAIN GEAR BOX 

'l'he main gear box, mounted above the cabin aft 
of Lhe engine, reduces engine speed to the main 
rotor through a five-stage reduction gear system at 
a ratio of 85.839 to 1. 'The main gear box also re
duces engine speed at a ratio of 12.274 to 1 for 
driving the tail rotor. A freewheeling unit in the 
input housing to the gear box permits main rotor 
speed to exceed engine sp!:!ed wiLhout engine drag. 
When the engine is driving the main rotor shaft, 
the rollers in the freewheeling unit are forced by 
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cam acUon to lock the freewheeling cam and the 
output gear. Power is then transmitted from the 
freewheeling output gear into the main gear box. 
When the engine is not driving the main rotor 
shaft, the rollers in the freewheeling unit remain in 
the roller retainer, disengaged from the freewheel· 
ing cam. This allows the main rotor shaft to rotate 
indepentently from the main drive shaft. An acces
sory section (figure 1-13), at the rear of th.e main 
gear box, drives the two alternating current genera
tors, the primary and auxiliary hydraulic pumps, 
the rotor speed switch and the tandem mounted 
rotor tachometer generator and the main gear box 
oil pump with Lhe tandem-mounted Lorquemeter 
oil pump. 

Chip Detector Caution Light 

A main gear box chip detector caution light (figure 
1-27), marked CHIP DE'l'EC'l'ED, is on the caution
advisory panel. The light is connected to a mag
netic ch ip detector in the main gear box. The 
caution light will visually indicate that the chip 
detector has picked up and retained metallic par
ticles or chips present in the oil. The light operates 
on 28 volts de from the essential bus and is pro
tected by a circuit breaker, marked CHIP DE'l', on 
the forward circuit breaker panel. 

INTERM EDIATE GEAR BOX 

The intermediate gear box, at the junction of the 
tail cone and pylon, contains a bevel gear, direct 
drive system. Its only (unctions are to change the 
angle of the tail rotor drive shaft and transmit en
gine torque to the tail rotor gear box (figure 1-12). 

TAIL ROTOR GEAR BOX 

The tail rotor gear box at the upper end of the tail 
rotor pylon, contains a bevel gear reduction-drive 
system to transmit enb'ine Lorque to t he tail rotor. 
'!'he tail gear box also contains part of the tail rotor 
pitch change linkage which extends through the 
hollow horizonLal output shaft to the pitch change 
beam (figure 1-12). 

TRANSMISSION OIL SYSTEMS 

Main Gear Box Oil System 

The main gear box lubrication system (figure 1-14) 
consists of drilled internal oil passages connected 
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10 9 8 

1. No. 2 Generator 
2. No. 1 Generator 
3. Accessory Cover 
4. Auxiliary Hydraulic Pump 
5. Tail Rotor Take Off 
6. Idler Gear 
7. Primary Hydraulic Pump 
8. Torquemeter Pressure Regulating 

Valve Adjustment 
9. O il Pump 

10. Oil Return From Pressure 
Regula ting Valve, Temperature Bulb, I 
Chip Detector and Oil Strainer 

11. Speed Sensit ive Switch and Nr 
Tachometer 

Figure 1-13. Main Gear Box Accessory Section 

by external oil lines to a self-priming oil pump. The 
oil pump is on the lower accessory housing and re
ceives oil from the oil sump at the bottom of the 
lower housing. Oil flows from the sump through an 
oil strainer/magnetic chip detector past a thermo
meter bulb t o the pump. From the pump, the oil 
passes through a filter and pressure regulating relief 
valve to the oil cooler, aft of the main gear box. 
Cooling air enters the fairing through a screened 
intake and is forced through the oil cooler by a 
blower driven by belts and pulleys from the tail 
rotor drive shaft. The oil is then distributed 
through internal oil passages and seven pressure jets 
to the bearings and gears and is returned to the 
sump by gravity flow. The torquemeter oil pump 
mounted tandem on the main gear box oil pump 
provides lubricating oil flow into the front cover 
of the gear box after passing through the torque 
sensing mechanism. The oil from the torquemeter 
pump returns to the same strainer as the main gear 
box oil pump. The torquemeter oil pump pressure 
is regulated by a pressure relief valve in the torque
meter oil pump housing. The main gear box oil 
level is indicated in a circular sight gage on the left 
side of the lower housing. An oil filler is on the left 
side of the main gear box. 
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MAIN GEAR BOX OIL PRESSURE INDICATOR 

The main gear box oil pressure indicator (28, figure 
F0-1), marked XMSN OIL PRESS, is in the center 
of the instrument panel. The function of the indi
cator is to display the main gear box inle t oil pres
sure in pounds per square inch. The indicator is 
electrically connected to a pressure transmitter 
which sends electrical signals to the indicator. The 
indicator operates on 26 volts ac from the r/lC au to
transformer and is protected by a circuit breaker, 
marked XMSN OIL PRESS, on the forward circuit 
breaker panel. 

MAIN GEAR BOX OIL PRESSURE CAUTION 
LIGHT 

The main gear box oil pressure caution light (figure 
1-27), marked TRANS OIL PRESS is on the cau
tion/advisory panel and is completely independent 
of the oil pressure indicating system. The light is 
connected to a pressure switch which senses pres
sure at the point of lowest oil pressure in the main 
gear box lube system. When the oil pressure at the 
switch drops to approximately seven psi, the cau
t ion light goes on. The oil pressure indicator should 



read approximately 15 psi. The light operates on 
28 volts de from the essential bus and is protected 
by a circuit breaker, marked XMSN LOW OI L 
PRESS, on the forward circuit breaker panel. 

MAIN GEAR BOX OIL TEMPERATURE 
INDICATOR 

The main gear box oil temperature indicator (24, 
figure F0-1), marked X.MSN OIL TEMP, is in the 
center of the instrument panel. The indicator op
erates on 28 volts de from the essential bus and is 
protected by a circuit breaker marked XMSN OIL 
TEMP on the forward circuit breaker panel. 

Intermediate and Tail Gear Box Oil Systems 

Both the intermediate and tail gear boxes are 
splash-lubricated from individual sump systems. 
Internal spiral channels insure oil lubrication to all 
gearing. An oil filler plug, drain plug, and oil level 
sight gage are in each gear box casing. When the oil 
in the intermediate gear box is at FULL on the oil 
level sight gage, it contains 1.25 pints. When the oil 
in the tail gear box is at FULL on the oil level gage 
it contains 0. 72 pints. 

Transmission Torque Indicating System 

The torque indicating system provides a constant 
visual indication of engine torque input to the 
transmission. Components of the system include 
the torquemeter oil pump, torque sensing mech
anism, torque sensor transmitter, two torquemeter 
indicators, two pressure switches, a time delay 
relay and an overtorque flag indicator. The torque
meter oil pump provides main gear box lubricating 
oil under pressure to the torque sensing mechanism 
(figure 1-14). This measures variations in torque 
system oil pressure caused by changes in the dis
placement of the main gear box second stage heli
cal gear resulting from variations in engine input 
torque. The sensed pressure is received by the 
torque sensor transmitter and displayed in the 
cockpit on the torquemeters. If oil pressure within 
the sensing mechanism chamber increases above a 
value representing 100% torque, the elapsed time 
indicator is energized by the associated pressure 
switch. If oil pressure further increases to a value 
representing 116% torque, a second pressure switch 
trips the time delay relay energizing the overtorque 
flag indicator. The time delay allows momentary 
surges of overtorque above 116% before activating 
the flag indicator. 

T.O. 1 H-52A-1 

TORQUEMETERINDICATOR 

Two torquemeter indicators (2 and 34, figure F0-
1 ), one for the pilot and one for the copilot, are 
on the instxument panel. Each indicator, marked 
PERCENT TORQUE, contains a single needle 
which indicates torque input to the main gear box 
in percent. The indicators operate on 26 volts ac 
from the ¢C autotransformer and are protected by 
a circuit breaker marked TORQUE SENSOR, on 
the forward circuit breaker panel. 

ELAPSED-TIME INDICATOR 

An elapsed-time indicator is on the forward circuit 
breaker panel (figure F0-3). The indicator, marked 
HOURS AND HUNDREDTHS, provides a digital 
indication of the amount of time the main gear 
box has been operated above 100% torque. The 
indicator operates on 28 volts from the de essential 
bus and is protected by a circuit breaker marked 
TORQUE SENSOR 011 the forward circuit breaker 
panel. 

FLAG INDICATOR 

A flag indicator is on the forward circuit breaker 
panel next to the elapsed time indicator (figure 
F0-3 ). The indicator can be identified by its cir
cular, normally dull black face. When a 116% over
torque condition has existed for 4.5-5.5 seconds, a 
rectangular fluorscent red flag appears. The indica
tor operates on 28 volts from the de essential bus 
and is protected by a circuit breaker, marked 
TORQUE SENSOR, on the forward circuit breaker 
panel. 

FUEL SUPPLY SYSTEM 

The fuel system (figure 1-15} for the helicopter 
supplies fuel for the engine and heater. System 
components consist of two fuel cells, vent lines, 
two fuel boost pumps, airframe fuel filter, fuel 
filter bypass warning system, fuel transfer system, 
fuel pressure indicating system, a manual fuel 
shutoff valve and drain lines. 

FUEL TANKS 

The forward and aft non-sealing bladder type fuel 
tanks are installed below the cabin floor in the 
watertight lower fuselage section. Each tank has a 
filler unit on the left side of fuselage. The forward 
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fuel tank has an additional filler unjt, on the cabin 
floor, to enable the helicopter to be refueled while 
at rest on the water or from suitable containers 
during rnght. A defueling valve is in the sump of 
each tank and is used to drain fuel from the tanks. 
Each tank sump also is equipped with a poppet
drain cock to be used to drain any water that may 
have accumulated in fuel tank sump. Both tanks 
are vented by lines that extend t hrough the side of 
the fuselage. The forward fuel tank components 
consist of two ejectors and a three gallon collector 
unit contruning the NO. 1 and NO. 2 fuel boost 
pumps. A float-type fuel level control is also in
stalled in the forward tank to prevent overfilling in 
flight from the aft tank. The aft tank has one ejec
tor unit. 

FUEL QUANTITY DATA-U.S. GALLONS 

Tank 

Forward Tank 
and Collector 
Unit 

Aft Fuel Tank 

TOTAL 

Total Capacity 

187.0 GAL. 
(1216 LB. ) 
(1272 LB.) 

138.0 GAL. 
(897 LB.) 
938 LB. 

325.0 GAL. 
(2113 LB.) 
(2210 LB.) 

Unusable Fuel 

0.4 GAL. 
(2.6 LB.) 
(2.7 LB.) 

0.67 GAL. 
(4.4 LB) 
(4.6 LB.) 

1.07 GAL. 
(7.0 LB) 
(7.3 LB.) 

THE PARAMETERS FOR DETER!vllNING UN
USABLE FUEL ARE: 5° NOSE-DOWN ATI'l
TUDE. FUEL JP-4, 6.5 LB/ GAL UNDER STAN
DARD CONDITIONS. SECOI\'D WEIGHTS ARE 
JP-5, 6.8 LB/GAL UNDER STANDARD 
CONDITIONS. 

FUEL BOOST PUMPS 

Two electrically-operated fuel boost pumps sub
merged in t he collector unit in the forward tank 
supply fuel under pressure to the engine and the 
ejectors. These pumps are controlled by two 
switches marked KO. 1 and NO. 2 with positions 
ON and OFF, under the general heading FUEL 
PUMP, on the overhead switch panel (figure F 0-2). 
Normally both pumps are used for engine ground 
operation and flight. If either pump should fail, the 
remaining pump will continue to provide enough 
fuel pressure to operate the engine and fuel ejec-
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tors. The . 'O. 1 fuel boost pump operates on direct 
currerit power from the st4rt bus. The NO. 1 fuel 
boost ;:; ur, p ele~trical circuit is protected by a cir
cui: llre;..k ~··, ma.ri(ed PWR, under the geueral head
ing r;.:. .. ·1 FU~:. PmfP, on the forward circuit 
breahu panel. n:1e NO. 2 fuel '"'°osL pump operates 
on cfr:ect curren , ir:>m Lhe de non-esse~tial bus and 
is prot.ected hy a circuit breaker, marked PWR. 
under ·;he general heading NO. 2 FUEL PUMP, on 
the faward circuit breake· panel. 

Fuel Boost Pump Caution Lights 

Each fuel boost pump bas a low pressure warning 
light, on the caution-advisory panel (figure 1-27) 
marked NO. 1 FUEL PUMP and NO. 2 FUEL 
PUMP. Lighting of a warning light indicates the 
output pressure from the associated pump is in
sufficient for the engine-driven fuel pump and to 
maintain fuel flow to the collector unit thru the 
ejectors. The NO. 1 fuel boost pump caution light. 
operates on direct curren l from the start bus and 
is protected by a circuit breaker, marked WARN 
LT, under the general beading NO. 1 FUEL PUMP, 
on the forward circwt breaker panel. The NO. 2 
fuel boost pump caution light operates from the de 
essentjal bus and is protected by a circwt breaker, 
marked WARN LT, under the general heading NO. 
2 FUEL PUMP, on the forward circuit breaker 
panel. 

AIRFRAME FUEL FILTER 

An airframe fuel filter, on the left side of the trans
mission deck, decontaminates fuel. If contaminates 
clog the filter, a pressure different.ial develops be
tween the inlet and the outlet ports. As the filter 
progressively clogs, the increasing pressure differ
ential will actuate a pressure switch, lighting the 
fuel bypass warning light. Additional clogging will 
cause the internal bypass valve to actuate, allowing 
unfiltered fuel to flow to the engine. 

Fuel Filter Bypass Caution Light 

A fuel fil ter bypass caution light, marked FUEL 
BYPASS on the caution advisory panel (figure 1-
27), goes on when the airframe fuel filter pressure 
switch closes. Lighting of the FUEL BYPASS cau
tion light indicates that the airframe fuel filter is 
partially clogged and the bypass of unfiltered fuel 
to the engine is imminent o r already in progress. 
The fuel filter bypass circuit operates on direct cur
rent from the de essential bus and is protected by 
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PRESSURf. 
GAGE 

f\lEl. BYPASS 

OOimr.@M PRESS URIZ ED &Y &OOST PUMPS 

~ PRESSURltED &Y ENGINE DR IVEN PU MP 

Figure 1-15. Fuel-Supply System 

a circuit breaker, marked FILTER BYPASS, under 
the general heading I<'UEL , on the forward circuit 
breaker panel. 

FUEL SHUTOFF VALVE T-HANDLE 

See Section I, FIRE EXTINGUISHER ARM 
T-HANDLE 

A manually operated fuel shutoff valve on the port 
side transmission deck controls the flow of fuel 
through the main fuel line from the fuel boost 
pumps to the engine. The valve is used in the event 
the speed selector will not stop fuel flow to Lhe en
gine. The valve is actuated by a T-shaped handle 
(figure 1-16) with marked positions, FUEL ON 
(forward), FUEL OFF (midposition), and FIRE 
EXT ARMED (aft), forward of the overhead switch 
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panel (figure 1-2). When the T-handle is in the 
FUEL ON position, fuel is permitted to flow from 
the fuel booster pumps to the engine. When the 
T-handle is in the FUEL OFF position, the fuel 
shutoff valve is closed. After placing the T-handle 
in the FUEL OFF position the engine will continue 
to operate on fuel in the line and fuel control for 
approximately 1 minute. 

I WARNING 

If the engine is shutdown with a T
handle it should be allowed to coast 
down to a complete stop before reposi
tioning the T-handle to the FUEL ON 
position to avoid a post-shutdown inter
nal engine fire. 



Figure 1-16. Fuel Shutoff T-Handle 

FUEL TRANSFER SYSTEM 

See Section VII 

FUEL QUANTITY INDICATI NG SYSTEM 

The fuel quantity indicating system is of the cap
acitance type and consists of the follo wing com
ponents: four fuel sensing units, a fuel quantity 
indicator, fuel quantity selector swi tch, a fuel 
indicator test switch, a low fuel level sensor and 
a caution panel light. The system accurately meas
ures the fuel quantity in both tanks regardless of 
temperature changes, provides low fuel leVfil warn
ing, ha.c; testing capahility and indicates total, for
ward, or aft fuel quantity us selected by the pilot. 

Fuel Quantity Indicator 

A fuel quantity indicator, on the instrument panel 
(16, figure F0-1 ), indicates the tot.al fuel quantity 
or the quantity in each tank in pounds. Due to the 
principle of operation, there is virtually no error in 
fuel quantity indication arising from volumetric 
changes of I.he f111~l aL tliffercnt tcmperat.ur1,s. The 
inclit:alor receives power from the ac essential hus 
or 1~1·otmd invcrtc1· through o. circuit breaker marked 
Q'I' {. under the hen.ding FUEL on the forward cir
cuit breaker panel. 

T.O. 1H-52A·1 

Fuel Quantity Selector Switch 

A fuel quantity selector switch is on instrument 
panel (figure F0-1 ). The switch is marked FUEL 
QTY SEL, and has positions, TOT, FWD, and AFT. 
When the selector switch is placed on TOT, the 
fuel quantity indicator will indicate total amount 
of fuel in both forward and aft fuel tanks. When 
the switch is placed in either FWD or AFT, the in
d icator will indicate only the amount of fuel in 
that specific tank, the selector switch is always left 
on the FWD position following checks of 'fOT or 
AFT fuel quantity because the engine draws fuel 
from the forward tank. 

Fuel Quant ity Indicator Test Switch 

A momentary switch (18, figure F0-1), marked 
FUEL GAGE TEST is on the instrument panel 
below the fuel quantity indicator. The switch, 
when depressed, should cause the fuel quantity 
needle to reflect down scale without hesit.ation. 
When the switch is released the needle should re
t urn to its original reading. 

FUEL LOW LEVEL CAUTION LIGHT 

A fuel low level caution light, marked FUEL LOW, 
is on the caution-advisory panel (figure 1-27). The 
light is connected through a control unit to a sens
ing element located in the forward fuel tank. The 
light goes on when approximately 237 to 269 
pounds of JP-4 or 255 to 289 pounds of JP-5 (37 
to 42 gallons) remain in the forward tank with a 5° 
nose down attitude. This remaining fuel is enough 
for approximately 30 minutes of fl ight at cruising 

ower he system operates on current from the de • 
essential bus and is protected by a circuit breaker, 
marked LOW LEVEL, under the general heading 
FUEL, on the forward circuit breaker panel. The I 
caution light operates on current from the de es
sential bus and is protected by a circuit breaker 
marked FUEL LOW under the general heading 
WARNING LIGHTS. 

ELECTRICAL SYSTEMS 
Two electrical systems (figures F0-3 and F0-4), an 
ac system and a de system, are installed in the heli
copter. The ac system supplies and distributes 115/ 
200 volts and 26 volts ac power. 'rhe de system 
supplies and distributes 28 volts or 24 volts de 
power. The primary power sources are t wo gener
ators. The generators provide l 15/200 volts ac 

When the aircraft is in a nose level 
atti tude, the light will i llumi nate 
wh en approximately 157 to 181 pounds 
of JP -4 or 179 to 207 pounds of JP- 5 
(26 - 30 gallons) r e main in the forwa rd 
tank (approximately 20 minute s of f ligh t ' 
at cruise powe r). 
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thru voltage regulator/supervisory panels to the 
ac essential and nonessential buses. Two auto· 
transformers step down 115 volts ac, from the 
ac essential bus to provide 26 volts ac. 115 volts ac 
power is also provided by a ground inverter that. 
functions automatically when the de essential bul:i 
is energized and the ac essential bus is de-energized. 
Two Lransformer rectifiers (T/R's) rectify 115/200 
volts ac from the A/C busses to provide 28 volt.s 
de from the <.le llystem. The T/R's power the start, 
essential, and non-essential busses thru reverse 
current. cutout. relays. When the ac system is not 
energized, a 24 volt de nickel-cadmium battery is 
provided to operate de powered equipment for a 
limited time. 'l'he electrical systems may be oper
ate<l from a ground power source thru the ac or de 
external power receptacles. With ac ext.crnal pow
l'I', all ac and de equipment may be utilized. With 
de ex ternal pe>wer, only the de buses arc powered. 
:}uth systems at'e c:ontrnllcd by various switches in 
the cockpit. Each item of electrical equipment is 
protected from overload l>y a circuit breaker on 
one of three circuit breaker panels. A failure of the 
ac or de power source is indicate<.! by an appropriate 
caution light on the caution advisory panel. 

GENERATORS 

The two hrushless lOKVA, 115/200 volts, 400 
cycle l,hree-phai;e generators are mounted on, and 
driven by, t.he accessory drive section (figure 1-13) 
of the main gear box. Each generat.or has it.sown 
voltage regulator supervisory panel and each gener
a tor maintains separate loads. The generators oper
ate whenever the main gear box is operating, 
supplying ac electrical power to the ac distribution 
system when the generator switches arc in the ON 
position and all supervisory panel functions are 
satisfied. 

Voltage Regulator- Supervisory Panels 

The voltage regulator-supervisory panels (figure 
F0-3) in the transition section, provide voltage 
regulator, overvoltage, undervoltage, ground or 
line-to-line faults and under frequency protection. 
Output voltage of each generator is controlled at 
115 volts by a voltage regulator. The supervisory 
punels sense proper volLagB, overvoltages, under
voltages line fuu lts, undcr frequencies and when all 
conditions w·c proper, allow power to flow through 
the NO. 1 and NO. 2 line contactors to the ac 
essential and non-essential busscs. If any improper 
conditions are sensed, the supervisory panel drops 
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the generator from its loud by de-energizing the 
respective line contactor. Undcrfrequency occurs 
at 90% Nr or less. The generator is automatically 
returned to the line when rotor speed is increased 
above 90% Nr. A gcnerntor disabled due to over
voltage, und~rvolt.115<' or line faults may be regained 
by correcting the d iscrepancy nnd moving the 
appropriate genemtol' switch to the OFF RESET 
position, then to the ON position. 

Generator Switches 

The generator switches, on overhead switch panel 
(figure F0-2) under general heading GENERATOR., 
have ma.rked positions ON, OFF RESE1', and 
TEST. When the switches are placed in ON, gener
ator power is connected through the respective line 
contact.or t.o the appropriate bus. When NO. 1 
generator switch is placed in OFF RESET, the NO. 
1 main line contactor relay and the bus-tie relay 
are de-enerbriZt!d. When the NO. 2 generator switch 
is placed in OFF RESET, only the NO. 2 line con
tactor is de-energized. The momentary TEST posi
tion provides a means to test the operation of the 
generator and supervisory panel. By placing the 
generator switch in the TEST position, power that 
would normally be used to energize the line con
tactor is diverted to a test relay. lf the generator 
and supervisory panel are operat.ing correctly, t.he 
respective generator caution lif.'(ht on the caution· 
advisory panel will go off. 

Generator Caution Lights 

Two generator caution Jights, marked NO. 1 GEN
ERATOR. and NO. 2 GENERATOR respectively, 
are on the caution-advisory panel (figure 1-27 ). 
These lights will go on whenever the associated 
generator is taken off the line by the opening of 
its line contactor. The generator caution lights are 
powered by th~ de essential bus and a.re prot.ected 
by circuit breakers 1-GEN-2 under the general 
heading WARNING LIGHTS on the forward cir
cuit breaker panel. 

GROUND INVERTER 

'fhc l{X'Ound inverter is in the transition section and 
is used when the generators a.re off to provide ac 
power for engine instruments prior to and during 
engine stnrt. The ground inverter is rated at 115 
volts ac, 100 VA, single phase and 400 cycles. The 
ground inverter is aut.omatically energized when
ever the de essential bus is energized and the ac 
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essential bus is not energized. When the ac essential 
bus is energized, a relay is actuated that disconnects 
the ground inverter from the de essential bus and 

• shifts the ground inverter 's load to the ac essential 
bus. The ground inverter is protected by a circuit 
breaker marked INV INPUT, on the aft circuit 
breaker panel. 

AUTOTRANSFORMERS 

Two autotransformers step down B and C phase 
115 volts ac essential bus power to 26 volts for 
navigation radio and pressure indicators. The ef>B 
(radio) autotransformer powers navigation indi
cators. (See Section IV, ELECTRICAL POWER 
DISTRIBUTION). The ¢C (pressure indicator) 
autotransformer powers engine, transmission, and 
hydraulic pressure indicators and the torque indi
cators. The ef>B autotransformer is protected by a 
circuit breaker marked AUTO XMFR ¢B, on the 
forward circuit breaker panel (figure F0-3). The 
¢C autotransformer is protected by a circuit 
breaker marked AUTO XMFR ¢C, on the aft cir
cuit breaker panel (figure F0-3). The ¢C autotrans
former also operates off of the ground inverter 
when it is powered. 

AC ESSENTIAL BUS 

The ac essential bus, which distributes power to all 
ac essential equipment, may be powered by the NO. 
1 generator, the NO. 2 generator, or external pow
er. The NO. 1 generator, when operating, will 
always power the ac essential bus through the NO. 
! line contactor. Failure of the NO. 1 generator de
energizes the NO. 1 line contactor and bus tie 
relay. The NO. 2 generator will then power the ac 
essential bus through the NO. 2 and NO. 1 line 
contactors. External power is supplied to the ac 
essential bus through the external power relay and 
th NO. 2 and NO. 1 line contactors. 

AC NON-ESSENTIA L BUS 

The ac non-essential bus, which powers t he NO. 2 
TR, is energized by the NO. 2 gene.rater or by 
external power. Power is supplied from the gener
ator to the bus through the NO. 2 line contact and 
bus-tie relay. Failure of either generator will result 
in loss of the ac non-essential bus. The NO. 2 TR 
will be the only ac powered equipment lost. 
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PILOT'S V Gl 

The pilot's VGI is normally powered by ~he NO. 2 
generator. If the NO. 2 generator fails, the NO. 2 
generator caution light goes on and the pilot's VGI 
is automatically switched to the ac essential bus. 
(See Section I ASE Vertical Gyro.) 

A L TERNA TING CURRENT CIRCUIT 
BREAKERS 

Alternating current circuit breakers, protecting 
various ac circuits, arc on the forward and aft cir
cuit breaker panels (figure F0-3). The forward 
circuit breaker panel is to the left of the cockpit 
access door. The aft circuit breaker panel is on the 
cabin compartment aft bulkhead by the entrance 
door to the transition section. All circuit breakers 
are marked to indicate the circuit they pr-otect and 
are of push-pull type that may be reset. Any mal
functioning circuit may be isolated from the ac 
power supply system by pulling out ils circuit 
breaker. Circuit breaker guards are installed on the 
forward circuit breaker panel. The guards provide 
protection against accidental tripping or breakage 
of the circuit breakers. 

TRANSFORMER RECIFIERS 

Two transformer-rectifiers rated at 200 amperes, 
28 volts de, are used to convert 115/200 volts ac to 
28 volts de. The TR's are on the right side of the 
transition section (figure F0-3 ). Two loadmeters, 
one for each T/R indicate the output of the respec
tive T/R. The NO. 1 transformer-rectifier is power
ed by the NO. 1 generator through the ac essential 
bus, and the NO. 2 transformer-rectifier is powered 
by the NO. 2 generator through the ac non-essen
tial bus. The NO. 1 transformer-rectifier is protected 
by a ganged circuit breaker, marked NO. 1 TR, on 
the aft circuit breaker panel, and the NO. 2 trans
former-rectifier is protected by a ganged circuit 
breaker, marked NO. 2, also on the aft circuit 
breaker panel. The loss of either generator will re
sult in the loss of the NO. 2 transformer-rectifier. 
The loss of either TR will result in the loss of the 
de non-essential bus. The non-essential bus may be 
regained by placing the de non-essential override 
switch to the ON position. 

1-29 



T.0. lH-52A·l 

Transformer-Rectifier Caution Lights 

Two transformer-rectifier caution lights marked 
NO. 1 RECTIFIER and NO. 2 RECTIFtER, are on 
the caution advisory panel (figure 1-27). Failure of 
a transformer-rectifier, or reverse current cutout 
relay will light the associated caution light. The 
lights are powered by the start bus and do not have 
circuit breakers. 

Reverse Current Cutout Relays 

Two reverse current cutout relays, one for each 
TR, monitor the output of t he TR's. These relays 
automatically connect their respective TR to lhe 
de start bus when TR output volt.age is greater than 
that of the bus. Conversely, they automatically dis
connect their respective TR from lhe de start bus 
when TR voltage drops to a value lower than that 
of the bus supply. A caution light on the caution
advisory panel, marked NO. 1 RECTIFIER or NO. 
2 RECTIFIER goes on indicating which TR has 
been dropped from the line. 

BATTERY 

The 24-volt, 22-ampere hour nickel cadmium bat
tery, on the right side of the transition section, is 
accessible from inside the helicopter. Battery pow
er is used for limited ground operations, including 
starting of the engine, when no external source of 
power is available. The battery is used as an emer
gency source of power in event of failure of both 
generators ancl/or transf a rmer-rectifiers, or failure 
of the NO. 1 T R and either generator. The battery 
is charged whenever the slart bus is powered by a 
T/R or external power and the battery swilch is in 
t he START or ON position. The battery is protect
ed by an overtemperature circuit which limits the 
charge to the battery when the battery tempera
ture reaches approximately 135°F. Then, an ad
visory light on the caution-advisory panel, marked 
BAT OVTEMP, goes on. This advisory light will 
remain on until the battery cools lo approximately 
115° F, even though the aircraft may be shut down 
with all power secured. 
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U the BAT O VTEMP advisory light goes 
on, monitor the battery for possible 
thermal runaway. Refer to Section ill 
for procedures. 

The overtemperature circuit is protected by a cir
cuit breaker marked BAT OVTEMP, on the aft 
circuit breaker panel. 

Battery Switch 

The three position battery switch is on the over
head panel (figure F0-2) with marked positions 
START, OFF, and ON. In either the START or 
ON positions, the battery is connected to the start 
bus. The START position also provides a conveni
ent way to limit de loads by disconnecting the de 
essential bus from the st.art bus. This position is 
used during battery starts. 

START BUS 

The st.art bus functions to distribute power to the 
essential and non-essential buses and to certain 
equipment required for engine starting. It may be 
powered by the battery, transformer-rectifiers or 
external power. During battery starts with the bat
tery switch in the START position, the st.art bus 
supplies power to the NO. 1 fue l pump caution 
light, nonflight instrument lights NO. 1 fuel boost 
pump, rectifier caution lights, and the starter and 
ignition systems. 

DC ESSENTIAL BUS 

The de essential bus supplies power to operate all 
de equipment necessary for safety of flight and 
limited mission accomplishment. The de essential 
bus receives power from the start hus and may be 
energized by either T/ R, external power or the 
battery. 

DC NON-ESSENTIAL BUS 

The de non-essential bus supplies power for de 
equipment that is not essential to safety of flight 
or limited mission accomplishment, and receives 
power Crom the start bus. The de non-essential bus 
is automatically energized any time both T/Rs are 
operating or when de external power is applied. 
Loss of either T/R automatically reduces the de 
electrical load by de-energizing the de non-essential 
bus. The non-essential bus may be regained 
through the use of t.he de non-essential bus over
ride swil.ch. 



DC NON-ESSENTIAL BUS OVERRIDE SWITCH 

The non-essential bus override switch on the over
head switch panel, (figure F0-2) und~ the general 
heading DC NON ESS BUS OVD, provides a means 
for the pilot lo manually connect the de non-essen
tial bus to the start bus. The switch has two posi
tions, one of which is marked ON. In the ON posi
tion, the non-essential bus will remain energized as 
long as the de essential bus is energized. 

Monitor Ammeter Advisory Light 

A green MONITOR AMMETER advisory light is on 
the caution advisory panel (figure 1-27). This light 
will go on whenever the de non-essential bus over
ride switch is placed in the ON position and a gen
erator or transformer-rectifier is off the line. Th~'i 
light is connected to the start bus and does not 
have a circuit breaker. 

LOADMETER 

Two load.meters on the forward circuit breaker 
panel (figure F0-3 ), visually indicate the power 
output of its respective transformer-rectifier. The 
face of both loadmeters from Oto 1.0. The 1.0 
indication is equivalent to 100% of the rated out
put of the T/R or 200 amps. During engine start, 
the load.meters are dropped from the circuit to pro
tect lhem from the high de loads encountered 
during start. 

DC UTILITY RECEPTACLE 

A utility receptacle labeled UT RECPT 28 VDC, 
is in the ~abin, aft of the cargo door on the right 
side. Power to the receptacle is supplied by lhe 
de non-essential bus through the UTTLITY RECP 
circuit breaker, on the aft cir cuit breaker panel. 
The receptacle is protected from damage and en
trance of foreign matter by a cap. 

DIRECT CURRENT CIRCUIT BREAKERS 

Direct current circuiL breakers, protecting the 
various de circuits are on the forward and aft cir
cuit breaker panels (figure F0-3 ). All circuit break
ers a.re marked as to the circuit they protect and 
are of the push-pull type that may be re~'iet. Any 
malfunctioning circuit may be isolated from the de 
power supply system by pulling out the circuit 
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breaker. Circuit breaker guards are instalJ,ed on the 
forward circuit breaker panel. The guards provide 
protection ag-ainst tripping or breakage of the cir
cuit breakers. 

EXTERNAL POWER 

External Power Switch 

The external power switch in on the overhead 
switch panel (figure F0-2) under the heading EXT 
PWR with positions marked ON and OFF. In the 
OFF position, neither external power relay can be 
energized. With the switch in the ON position and 
either ac or de external power applied, the appro
priate external power relay will be closed, provided 
that with ac external power, the BATT s,vitch has 
been placed in the ON position . The external pow
er switch is protected by a circuit breaker marked 
EXT PWR on the forward circuit breaker panel. 

External Power Advisory Light 

The external power advisory light, on the caution 
advisory panel (figure 1-27) and marked EXT 
PWR, will go on when the external power switch is 
ON and external power is being supplied to the air
craft. This light goes on whenever the external 
power relay is energized. 

AC External Power Receptacles 

The ac external power receptacles permits connec
tion of an external source of 115/ 200 volt, 400 
cycle ac power to the ac distribution system. The 
ac receptacle (figLLte F0-3 J is on the right side of 
the fuselage, aft of the cabin door . With external 
power connected, the battery and external power 
switches ON, de power from the battery passes 
through the external power plug and receptacle to 
the phase sensing relay. If proper phasing and volt
age of applied external power are sensed by the 
phase sensing relay, the external power relay will 
be energized, allowing the ac power through the 
NO. 2 and NO. 1 line cont.actors to the ac essential 
bus. The ac non-essential bus is energized, through 
the external power relay and bus-tie relay. The 
EXT PWR advisory light goes on when the external 
power relay is energized. When AC external power 
is applied, all busses of both the ac and de are 
energized. 
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DC External Power Receptacle 

The de external power receptacle (figure P0-3) 
permits connection of an external source of 28 
volts de power to the de system. The de receptacle 
is on the right. side of the fuselage aft of the cabin 
door. The external power switch must be in ON to 
utilize external power. Eli."iernal de power is sup
plied through the start bus to the de essential and 
non-essential busses. 

FLlGHT CONTROL SYSTEMS 

The flight controls are divided into three major sys
tems: The cyclic control system, the collective 
pitch control system, and the d.irectional control 
system (figure 1-1!3). Components of the systems 
include two cyclic control sticks, two collective 
pitch levers and two sets of directional con trol (tail 
rotor} pedals, all in the cockpit, the auxiliary servo 
cylinder assembly, the mixer unit, three primary 
servo unil.s, and various conlzol rods, cranks, and 
cables. The cyclic control system controls t-he pitch 
of the main rotor blades by changing the angle of 
incidence of each blade individually and unequally. 
Moving either cyclic control stick in the desired 
direction of flight (fore. aft, left, or right) tilts the 
tip path plane in that direction causing the heli
copter t o move in the same direction. A cyclic con
trol stick trim system maintains a selected cyclic 
posit ion, a requirement of proper operation of the 
Automatic Stabilization Equipment (ASE). The 
collective pitch control system controls I he angle 
of the main rotor blades by changing the angle of 
incidence of each blade simultaneously and equally. 
Moving either collective pitch lever up or down 
causes the helicopter t o climb or descend hy in
creasing or decreasing blade pitch angle. Cyclic 
control stick and collective pitch lever movements 
in the cockpit are transmitted by a series of control 
rods and bell cranks to the auxiliary servo cylinder 
assembly, the mixing unit and the primary servo 
units . The directional control system controls the 
pitch angle of the tail rotor blades. Pushing either 
left pedal increases blade pitch so the t.ail rotor 
over compensates for main rotor torque, causing 
the helicopter to turn left. Pushing either right 
pedal decreases blade pitch, allowing torque to 
turn the helicopter to the right. Tail rotor pedal 
movements are transferred thru control rods to the 
auxiliary servo cylinder assembly and cables to the 
tail rotor pitch change mechanism. 
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CYCLIC CONTROL STICKS 

Two cyclic control sticks in the cockpit provide 
lateral a.nd longitudinal control of the helicopter. 
Each cyclic control stick has a stick grip (figure 
1-19) containing several switches for controlling 
various systems and equipment installed in the 
heLicopter. The copilots cyclic may be removed 
for maintenance by pulling a small ring near the 
base of the cyclic. 

COLLECTIV E PITCH LEV ERS 

Two collective pitch levers, in the cockpit (figure 
1-20 J, provide vertical control of the helicopter. A 
control box, mounted on the forward eod of the 
pilot's collective pitch lever, contains several 
switches controlling various systems and equipment 
installed in the helicopter. Speed selecLor and 
emergency throttle controls are mounted on both 
collective pitch levers. The pilot's collective pitch 
lever also has a friction lock that may be adjusted 
to prevent the coUecLive from creeping in flight. 

T A l L ROTOR PEDALS 

Two sets of tail rotor pedals (17 and 25, figure 1-2), 
in the cockpit, provide heading (yaw} control of 
the helicopter. Each set of tail rotor pedals may be 
independently adjusted, fore or aft, by a separate 
tail rotor pedal adjustment knob marked FWD and 
AFT with appropriate arrows. Toe brakes are 
mounted on the pilot's tail roto r pedals. 

AUXILIA RY SERVOCY LI NDER ASSEMBLY 

The auxiliary servocylinder assembly, in a compart
ment behind the pilot, provides a separate hydrau
lic assist to each flight control system. Hydraulic 
power is supplied by the auxiliary servo hydraulic 
system pump. The auxiliary servocylinder assembly 
will continue to function in case hydraulic pressure 
is lost. Mounted on the fore-and-aft and laterial 
banks of the servocylinder assembly are a pair of 
solenoid-operated cylic control stic k trim system 
valves. Mounted on the fore-and-aft, lateral, and 
directional (yaw} banks are flapper valves for the 
introduction of automatic stabilization equipment 
(ASE} control signals. There is no flapper valve for 
ASE control of the collective bank. The directional 
bank also incorporates a pedal dampening piston 
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which restricts sudden turns <>f the helicopter pre
venting overtorque of the tail rotor drive system. 
Hydraulic pressure to the auxiliary servocylinder 
assembly may be shut off by actuating the servo 
hydraulic electrical shutoff system switch. 

Figure 1-19. Pilot's Cyclic Stick Grip 

A UXI LIARY SERVO HYDRAULIC SYSTEM 
PUMP 

'T'he auxiliary servo hydraulic syst.em pump, (figure 
1-21 ), on the main gear box accessory section, 
(figure 1-13 ) is a variable delivery, piston type, 
const.ant pressure pump. Tht! pump provides pres
surized hydraulic fl uid to operate the auxiliary 
servocylinder assembly, the main landing gear and 
rescue hoist . The pump is driven by the main gear 
box. 

MIXER UNIT 

The mixer unit, above the auxiliary servocylinder 
assembly, is the junction point where cyclic con
trol stick movements and/or collective pitch lever 
control movements merge to transmit individual or 
combined control movements to the primary servo 
units. 

fHGINl VfEO 
SflfCIO• 
fatCflON NUI--

fMUOfNCY 

I HROITI( ~ 

COi lfCftVI 
ftlCIIOH N U I 

T.0. 1H-52A·1 

Figure 1 ·20. Pilot's Collective Pitch lever 

PRIMARY SERVO UNITS 

Three primary servo units. mounted on the main 
gear box, transmit fore-and-aft, lateral and vertical 
control inputs to the stationary star assembly. The 
primary servo units are hydraulically assisted by 
power supplied from the primary servo hydraulic 
system pump. The primary servo will continue to 
function if hydraulic pressure is Los ... Hydraulic 
pressure t.o Lhe primary servo unite; may be shut 
off by actuating the servo hydraul -: electrical shut
off system switch. 

PRIMARY SERVO HYDRAULIC SYST EM PUMP 

The primary hydraulic system pump (figure 1-21 ), 
mounted on the accessories section of the main 
gear box. (figure 1-13) is a variable delivery, piston 
type, constant pressure pump that provides pres
surized hydraulic fluid Lo operate the pr imary 
servo units. The pump is driven by the main gear 
box. 

1·35 
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SERVO HYDRAULIC ELECTRICAL SHUTOFF 
SYSTEM 

The servo hydraulic electrical shutoff system (fig
ure 1-21) int.erconnects the two servo systems 
electrically to pr ovide a means of shutting off hy
dr2ulic pr essure to only the select.ed servo system. 
System components include a servo shutoff switch, 
two servo hydraulic pressure indicators, t wo pres
sure switches and two caution advisory panel cap
sule lights. Electrical powe.r for the system, except 
the pressure indicators, is supplied from t he 28 volt 
de essential bus protected by t wo circuit breakers 
marked PRI and AUX under the genera} heading 
SER VO, on the forward circuit breaker panel. 

Servo Hydraulic Electrical Shutoff System Switch 

The servo shutoff switch on the pilot's collective 
control box, is a t hree-position toggle switch. The 
marked switch positions are PRI OFF and AUX 
OFF. Bo Lh servo systems are normally in operation 
with the switch in the unmarked center (ON) posi
t ion. To turn off t he primary servos, the switch is 
placed in the forward PRT OFF position. To turn 
off the auxiliary servo, switch is placed in the aft 
AUX OFF position. Neither servo may be shut off 
unless normal hydraulic pressure is in the remain
ing system. 

SERVO HYDRAULIC PRESSURE INDICATORS 

The servo hydrau lic system pressure indicators (25 
and 29, Figure F0-1), marked AUX HYD PRESS 
and PRI HYO PRESS, are on the instrument pane l. 
The indicators visually indicate pressure within the 
auxiliary and primary servo systems and operate on 
26 volts ac from the ¢,C autolransformcr. T he indi
cators are individually protected by circuit breakers 
marked H YO PRESS AUX and BYD PRESS PR! 
o n lhe forward circuit breaker panel. 

SERVO LOW PRESSURE CAUTION LIGHTS 

Two hydraulic servo low pressure caution lights 
marked AUX HYO PRESS and PRI HYO PRESS 
are on the caution advisory panel (figure 1-27). 1f 
lhe pressure in the auxiliary servo drops below 
1000 PST or the pressure in the primary servo 
drops below 750 PSI, the respective caution light 
will go on. 

T.O. 1H-52A·1 

CYCLIC CONTROL STICK TRIM SYSTEM 

The cyclic control stick trim system is an electrical
ly-controlled, hydraulically-actuated system for 
moving the cyclic control slicks either fore, aft., 
left or right or maintaining the cyclic sticks in a 
selected position. Components of the syst.em in
clude a BEEPER TRIM mast.er switch, two TR[M 
RELY switches, two STICK T RIM switches, four 
solenoid-operated valves, two hydraulically-oper
ated actuators, each c ontaining a force gradient 
spring, and a pressure reducer to reduce auxiliary 
servo pressure to 60 PSI. The syst.em is powered by 
28 volts from Lhe de essential bus and is pr ot.ected 
by a circuit breaker, marked BEEPER TRIM, on 
the forward circuit breaker panel. 

Beeper Trim Master Switch 

A BEEPER TRIM switch, on the overhead console 
(figure F0-2) with positions marked ON and OFF, 
provides master control of the st ick trim syst.cm. 
With the BEEPER TRIM switch in the OFF posi
tion po wer is supplied to all four solenoids, open
ing the valves to allow free movement of the cyclic. 
When the BEEPER TRIM switch is placed in the 
ON position, electrical power is removed from the 
four solenoids, closing the valves to hydraulically 
lock both actuators. The force gradient springs 
within the actuators allow the cyclic sticks to be 
manually moved without disturbing the trim set
ting. When the cyclic stick is released, the force 
gradien t springs will return the cyclic to the trim
med position. 

Cyclic Stick Trim Release Switches 

A cyclic slick trim release momentary swit.ch, mark
ed TRIM REL, is on each pilot's cyclic control 
stick grip (figure 1-19). By depressing the TRIM 
REL switch on either cyclic stick momentary dis
engagement of the system occurs by electrically 
opening all four solenoid valves. This allows free 
movement of the cyclic sticks tO a new position. 
Releasing the switch· will allow the cyclic sticks to 
be retained in lhe newly selecLed position. The 
cyclic sticks may also be moved against the tension 
of the force gradient springs and, when the slick is 
in the desired position, the TRTh[ REL switch may 
be momentarily depressed to allow followup of the 
actuators to hold the stick in the new position. 
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Cyclic Stick Trim Switches 

Two thumb-operated cyclic stick trim four-way 
momentary switches, one on each cyclic control 
stick grip (figure 1-19) marked FWD, AFT, L, and 
R, allows the stick trim system to be operated with 
a fine degree of control. Both cyclic sticks may be 
repositioned at a controlled rate of displacement 
by momentarily actuating either switch in the de
sired direction. This enables the pilot to make 
gradual changes in cyclic stick position without a 
tendency to over control. It also prevents inadver
tent coupling of lat.era! and longitudinal cyclic 
movements. 

AUTOMATIC STABILIZATION 
EQUIPMENT (ASE) 

The ASE used in this helicopter differs from the 
autopilot used in fixed wing aircraft in that it may 
be engaged at all times, has less control authority 
than the primary flight control system, and may 
be easily overridden through normal use of the 
flight controls. Tbe pilot has direct control of the 
system at all times and can engage or disengage 
the entire ASE or any channel, as desired, by 
means of switches on the ASE control panel, chan
nel monitor panel, and cyclic sticks. The flight dir
ectors in the ASE mode provides the pilot and 
copilot with visual indications of all ASE signals. 
Attitude and directional stabilization are controlled 
through pitch, roll and yaw channels. A fourth 
channel for barometric altitude stabilization is in
corporated in the ASE but BAR ALT HOLD com
ponents are not installed in this helicopter. In the 
pitch and roll channels, fuselage attitude is held 
constant by comparing the actual attitude signal 
received from the selected vertical gyro with the 
desired attitude signal received from the cyclic 
stick position sensor. Automatic pitch and roll 
attitude st.ability correction occurs any time the 
helicopter is displaced from the desired attitude. 
In the yaw channel, the helicopter heading is 
maintained by comparing actual heading signals 
received from the MA-1 compass system with 
desired heading signals. The helicopter can be 
flown to the desired heading by use of the yaw 
trim knob on the ASE control panel or by use of 
the tail rotor pedals. When the pilot flies the heli
copter to the desired heading by use of the tail 
rotor pedals, the yaw channel is placed in a syn
chronizing mode and no heading correction signal 
is developed until his feet are removed from the 
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pedals. During the synchronizing mode, the yaw 
rate gyro developes a signal proportional to the 
rate of turn of the helicopter. This signal initiates 
an open-loop spring condition that produces a 
feedback force at the pecJaJs. As the pilot presses 
either pedal to turn the helicopter, he feels an op
posing force proportional to the rate of tum. The 
feedback force remains until lhe pilot rolls out on 
t he need reference heading. Heading stability cor
rection occurs any time the helicopter is displaced 
from the desired reference heading. The ASE sys
tem utilizes power from the ac essential bus, the 
NO. 2 generator if the STBD gyro is selected, and 
the de essential bus. Switches in the control circuit 
enable the pilot to enage and disengage the ASE. A 
thermal time delay relay is incorporated in the 
ASE engage circuit to allow approximately 120 
seconds for ac power to bring the vertical gyro to a 
stabilized state before the ASE can be engaged. DC 
power is applied to the system when the ASE is 
engaged. The ASE is comprised of the following 
components: stick posi tion sensors, vertical gyros, 
vertical gyro indicators, force link assembly micro 
switches, ASE amplifier, dual channel lag amplifier, 
ASE control panel, ASE disengagement switches, 
auxiliary servo, channel monitor panel, flight direc
tor and caution advisory panel lights. 

ASE &AR . .t.LT 

,., 0 0 
s ENG ENG 
E 

~ ~Ooff 
c:: 
0 YA.W TRIM CG TR IM 

N 

@ ,wo@" T 
It 
0 
l 

Figure 1-22. ASE Control Panel 

STICK POSI TION SENSOR 

Cyclic stick position sensors, in the auxiliary servo 
enclosure, provide desired attitude signals in pitch 
and roll channels. 



VERTICAL GYRO 

Two vertical gyros, copilot's (port) and pilot's (star
board), provide actual attitude signals in pitch and 
roll. Either gyro may be selected for ASE opera
tion by a switch on the channel monitor panel. 
Three-phase 115V ac electrical power is supplied to 
the pilot's (starboard) vertical gyro by the NO. 2 
generator through a ganged circuit breaker marked 
NO. 2 GEN under the heading PILOT'S VGI. In 
the event of NO. 2 generator failure, the pilot's 
vertical gyro is automatically switched to the ac 
essential bus and is then protected by a ganged cir
cuit breaker marked NO. 1 GEN under the heading 
PILOT'S VGI, on the forward circuit breaker panel. 
The copilot's (port) vertical gyro is powered by the 
ac essential bus through a ganged circuit breaker 
marked COPILOT'S VGI, on the forward circuit 
breaker panel. 

Vertical Gyro Indicator 

The actual attitude of the helicopter, sensed by the 
vertical gyros, is displayed on two vertical gyro in
dicators (7 and 40, figure F0-1). 'l'he output from 
the copilot's (port) vertical gyro is fed to the co
pilot's vertical gyro indicator and the output from 
the pilot's (starboard) vertical gyro is fed to the 
pilot's vertical gyro indicator. 

Off Flag and Caution Panel Lights 

Power failure detectors mounted on the tilt table 
monitor the three-phase ac power provided to each 
of the vertical gyro assemblies; It detects either a 
power failure or a voltage unbalance and causes the 
OFF flag to appear on the vertical gyro indicator 
of the affected assembly. In addition, a loss or un
balance of power to the pilot's (starboard) vertical 
gyro assembly will put on the GYRO ERECT light 
on the caution adviso:ry panel (figure 1-27). The 
vertical gyro indicator OFF flags are displayed and 
the GYRO ERECT light remains ON for 60 seconds 
after power is applied to their respective vertical 
gyros. This indicates that they are unreliable until 
the gyros have had enough time to come up to 
speed. The GYRO ERECT caution light is protected 
by a circuit breaker marked GYRO ERECT, under 
the heading WARNING LIGHTS, on the forward 
circuit breaker panel. Additionally, a caution light 
(figure 1-27) marked ASE OFF comes on when the 
ASE is disengaged while the de essential bus is ener-
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ergized. The ASE OFF caution light is protected 
by a circuit breaker marked ASE OFF WARN, on 
the forward circuit breaker panel. 

YAW CHANNEL 

The force link assembly microswitches actuate 
when 6-8 pounds of force is applied to either right 
or left tail rotor pedal. This nulls actual heading 
signals to the yaw channel while the pilot selects a 
new heading using the tail rotor pedals. Artificial 
feel in the tail rotor pedals is provided by feeding 
signals from the yaw rate gY.ro to the auxiliary servo 
which tends to move the pedals in a direction op
posite to the direction of turn. Heading selection 
can also be made using the YAW TRIM knob on 
the ASE control panel. 

ASE AMPLIFIER 

The ASE amplifier compares desired attitude signals 
to actual attitude signals and derives an error signal 
which is fed to the auxiliary servo flapper valves. 
The ASE amplifier consists of a chassis assembly, 
four plug-in transistorized modules, and a yaw rate 
gyro. Three of the plug-in modules are the pitch, 
roll, and yaw channel amplifier modules which 
serve to amplify, modify, and compare the attitude 
signals received from the various attitude sensors. 
The fourth, the yaw synchronizer module, serves 
to keep the yaw channel nulled when the pilot is 
making a manual turn. The ASE amplifier utilizes 
both de and ac electrical power. The de essential 
bus provides de power through a circuit breaker 
marked AUTO ST AB, on the forward circuit 
breaker panel. The ac essential bus provides single
phase power through two circuit breakers marked 
AUTO STAB </>A and </>B, on the forward circuit I 
breaker panel. 

DUAL CHANNEL LAG AMPLIFIER 

The dual channel lag amplifier is on the ASE com
ponent rack. Helicopter response to control move
ment is more rapid in roll than in pitch. To prevent 
overcontrolling in roll, the desired attitude signal 
to the ASE amplifier is lagged by 0.5-0.8 seconds 
in the dual channel lag amplifier. In this way a new 
desired attitude signal does not combine with later
al cyclic movement to produce an excessive roll 
rate and subsequent overcontrolling by the pilot. 
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AUXILIARY SERVO 

The auxiliary servo is a component of the flight 
control system. Its construction features permit 
either ASE or manual flight control inputs to be 
made at the auxiliary servo. Electrical input signals 
from the ASE amplifier actuate auxiliary (flapper) 
valves, on three of four auxiliary servo power pis
tons. The collective auxiliary servo valve is not 
used since altitude stabilization components are 
not inst.alled in this aircraft. 

ASE CONTROL PANEL 

The ASE control panel, on the lower console (fig
ure F0-2), contains the ASE system engage switch 
and trim controls for the pitch and yaw channels. 

ASE Engage Switch 

The ASE ENG switch is a normally open, momen
tary contact, push-button switch with a green 
self-contained indicating light, provided with a 
bezel-operated dimming iris. Pressing the ASE ENG 
switch engages the pitch, roll alld yaw channels, 
lights the green indicating light, and turns off the 
ASE OFF caution light. The ASE is held engaged 
by power from the de essential bus. 

CG Trim Control 

The CG TRIM control knob is cloverleaf-shaped. It 
allows the pilot to adjust the center point of pitch 
channel authority. This compensates for changes in 
the center of gravity of the helicopter which would 
shift cyclic stick position away from the center 
point of ASE authority . 

YAW Trim Control 

The YAW TRIM control knob is triangular-shaped. 
It permits the pilot to select a new desired heading 
without using the tail rotor pedals. The control dial 
is engraved with 72 units of 1 ° each so that one 
full rotation of the knob initiates a turn of 72°. 
Turning the clock clockwise initiates a right turn; 
turning the knob counterclockwise initiates a left 
turn. The actual position of the dial pointer is not 
important since the yaw channel is self-nulling. 

BAR ALT Engage Switch 

The BAR ALT ENG switch is of the same type as 
the ASE ENG SWITCH. When depressed, the BAR 
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ALT ENG indicator light will go on, but does not 
affect ASE operation since barometric altitude 
stabilization is not incorporated in this installation. 

CHANNEL MONITOR PANEL 

The channel monitor panel (figure 1-23) contains 
controls which permit disengaging individual chan
nels and introducing test signals. It also provides a 
means of selecting either vertical gyro as a source 
of actual pitch and roll attitude signals for the ASE 
arnplifie.r. The channel monitor panel will be fitted 
with a removable plastic cover which protects the 
panel from water. All switches, except the hard
over switches may be actuated with the plastic 
cover in place. 

CHANNEL DISENGAGE 
0 ON (1/) 

0 0 0 0 0 C f 
F 

H 
A PITCH ROll ~COLl 

YAW 
N 

LEFT ~ UP N FWD LEFT 
E 
l H 

A 
R 
D 

M 0 
0 V . E . 
N R 
I AFT RIGHT DOWN RIGHT 

T PORT 
0 

~ a> SELECT ~ R GYRO 

© 0 
ST8D 

Figure 1-23. Channel Monitor Panel 

Channel Disengage Switches 

The channel disengage switches are in the electrical 
circuit between the hardover switches and the auxi
liary servo flapper valves. Four CHANNEL DISEN
GAGE switches marked PITCH, ROLL, COLL, and 
YAW permit disengagement of individual channels. 
Actuation of the COLL CHANNEL DISENGAGE 
switch does not affect operation of the ASE. 



Hardover Switches 

The hardover switches axe in the electrical circuit 
between the ASE amplifier and the channel disen
gage switches. Four HARDOVER switches marked 
PITCH, ROLL, COLL, and YAW, when acLuated, 
apply hardover signals to the individual channels 
for testing. Actuation of the COLL HARDOVER 
switch docs not affect operation of the ASE. 

I WARNING I 
Do not operate the HAROOVER switch
es in night. Operation of one or more 
hardovcr switches in flight will cause 
sudden and violent displacement of the 
helicopt.er. 

Gyro Select Switch 

The GYRO SELECT switch with marked positions 
PORT and S'fBD is used to select the reference 
vertical gyro for the ASE. In PORT position the 
copilot's vertical gyro provides actual attitude sig
nals for the ASE; in STBD position the pilot's 
vertical gyro provides the signals. 

FLIGHT DIRECTOR ASE MODE 

Two OFF flags come into view when the ASE is 
I disengaged or when de electrical power to the ASE 

amplifier fails. When the ASE is engaged, the hori
zontal and vertical indicator bars indicate the 
amount and direction of the ASE correction signals 
fed to the pi t.ch and roll auxiliary servo (flapper ) 
valves. The lower point.er indicates the ASE signal 
input to the yaw servo valve. The horizontal bar 
moniLors pitch channel correction signals; upward 
deflection nf the bar indicates a nose-down signal 
and downward deflection of the bar indicates a 
nose-up signal. The verLical bar monitors roll chan
nel correction signals: left denection of the bar 
indicates a left. roll signal and right deflection of 
the bar indicates a right roll signal. The power 
pointer monitors yaw channel correction signals; 
left cle(lection of the pointer indicates a left tail 
rotor pedal signal and right deflection of the 
pointer indicates a right tail rotor pedal signal. This 
indicator is used in flight to monitor ASE function· 
ing and the helicopter's center of gravity. It may 
also be used during testing to determine whether 
the various channels are functioning properly. Dur-
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ing the ASE ground check the fuselage cannot 
change attitude to follow cyclic control inputs. 
Consequently the actual attitude signals to the 
ASE amplifier remain the same. However the desir
ed attitude signals change as the pilot moves the 
cyclic and yaw trim knob. Forward cyclic causes 
the horizontal bar Lo rise; aft cyclic causes the hori
zontal bar to fall. Left cyclic causes the ver tical bar 
to move left, right cyclic causes the vertical bar Lo 
move rigbt. Counterclock,vise rotation of the yaw 
knob causes t he lower pointer Lo move left. Clock· 
wise rotation of the yaw trim knob causes the lower 
pointer to move right. Flight director response in 
f1ighl is opposite to the above, due t.o negat ive 
stabilily of the helicopter; for example, shorUy 
after selecting a lower nose attitude with cyclic the 
horizontal bar will fall because ASE is feeding a 
nose-up correction signal to the pi tch channel 
auxiliary servo valve. 

ASE DISENGAGE SWITCHES 

The ASE disengage switches are pushbutton, mo
mentary-type, mounted on each cyclic control 
(figure 1-19) and are marked AUTO STB RE· 
LEASE. Depressing either switch disengages the 
ASE which can be observed by the green ASE ENG 
light going of(, lighting of the ASE OFF caution 
lighl and the display of OFF flags in the fligh t 
directors when ASE mode is selected. 

TU RN SWITCH 

The TURN engage switch is a momentary-type on 
the pilot's and copilot's cyclic grips. The coordi
nated turn function is not incorporated in this 
aircraft. 

BAR ALT OFF SWITCH 

Depressing the momentary OFF switch, on the col· 
lective, will put off the BAR ALT ENG indicator I 
Light if it is on. This does not effect the operation 
of the ASE. 

INSTRUMENTS 

STANDBY COMPASS 

A magnetic standby compass is mounted o n the 
windshield center support (7, figure 1-2). The com· 
pass ioclicates helicopter heading in relation to 
magnetic north pole. Its dial is graduated with 
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VERTICAL BAR 
A. MONITORS ROLL CHANNEL 
G. INDICATES DIRECTION OF 

HOMING STATION (HOMER) 
G. INDICATES AIRCRAFT POSITION 

IN RELATION TO SELECTED 
COURSE (LORAN) 

V. INDICATES AIRCRAFT POSITION 
IN RELATION TO SELECTED 
RADIAL 

T. SAME AS V 

VERTICAL POINTER 
A. NOT USED. 
G. NOT USED 
V. NOT USED 
T. NOT USED 

MODE SELECTOR KNOB 
A. ASE 
G. GVR 
V, VOR/1 LS 
T. TACAN 

VERTICAL BAR SCALE 
A. EACH INCREMENT REPRESENTS 2% 

OF AVAILABLE ASE AUTHORITY 
G. NOT USED (HOMER) 
G. EACH INCREMENT REPRESENTS 

0.1 NM OFF COURSE (LORAN) 
V. EACH INCREMENT REPRESENTS 

2.5° OFF COURSE I VOA I 
V. EACH INCREMENT REPRESENTS 

O.so OFF COURSE ( ILS I 
T. EACH INCREMENT REPRESENTS 

2.so OFF COURSE 

WARNING FLAG INDICATES 
A. ASE fNOPERATfVE 
G. NOT USED 
V. BEARING/GLIDE SLOPE 

SIGNAL IS WEAK 
T. BEARING SIGNAL 

IS WEAK 

HORIZONTAL BAR 
A, MONITORS PITCH CHANNEL AND 

CHANGES IN CG 
G. NOT USED 
V, ILS GLIDE SLOPE 
T. NOT USED 

MODE DISPLAY WINDOW 

ASE, GVR, VOR , TAC 

HORIZONTAL POINTER 
A, MONITORS YAW CHANNEL 
G. NOT USED 
V, NOT USED 
T , NOT USED 

HORIZONTAL BAR SCALE 
A, EACH INCREMENT REPRESENTS 2% 

OF AVAILABLE ASE AUTHORITY 
G. NOT USED 
V, EACH INCREMENT REPRESENTS . 25° 

OFF GLIDE SLOPE . NOT USED VOR 
T. NOT USED 

HORIZONTAL POINTER SCALE 
A, EACH INCREMENT REPRESENTS 10t 

OF AVAILABLE ASE AUTHORITY 
G. NOT USED 
V, NOT USED 
T . NOT USED 

Figure 1 24. Flight Director 

cardinal heading indicated by enlarged letters with 
subordinate heading numerically indicated in 30° 
units each, with finer linear graduations of 5° each. 
A compass correction card is provided so that com
pass readings may be compensated for deviation. 

FREE-AIR TEMPERATURE GAGE 

A bimetallic free-air temperature gage is in the cen
ter of the windshield. [ t indicates temperatures 
from - 70°C to +50°C in units of 2° each. 
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CLOCKS 

An 8-day, elapsed-time, 12-hour clock is on both 
the pilot's and copilot's instrument panel (3 and 
34, figure F0-1). The control knob for the elapsed
time mechanism is in the upper right corner. Three 
successive depressions of this knob start, stop and 
return to the starting position, the sweep-second 
and totalizer hands. 

PITOT-STA TIC SYSTEM 

An electrically-heated pitot tu be is on the right 
side of the fuselage above the pilot's compartment. 
The static ports, on the left and right-hand sides of 
the fuselage transition section, are connected 
through tu bing to the pilot's and copilot's vertical 
speed indicators and the altimeters. The pitot and 
static ports are connected through tubing to air
speed indicators. 

PRESSURE AL Tl METERS 

Altimeter-Encoder AAU-21 /A or AAU-32/A 

One altimeter-encoder (figure 1-25) is installed in 
the pilot's instrument panel. The altimeter-encoder 
combines a conventional barometric type altimeter, 
possessing a counter-drum-pointer display, with an 
alLitude reporting encoder in one self-contained 
unit. The 10,000- and 1,000-foot counters and the 
100-foot drum provide a readout of altitude in 
units of 100 feet, from - 1,000 to 38,000 feet. The 
pointer repeats the indications of the 100-foot 
drum, and serves both as a vernier for the drum 
and as a quick indication of the rate and sense of 
altitude changes. Two methods may be used to 
read indicated alLitude on the counter-drum-pointer 
altimeter : (1) read the counter-drum window, 
without reference to the pointer as a readout in 

I thousands and hundreds of feet; or (2), thousands 
of feet on the two counter indicators, without 
referring to the drum, and then add the 100-foot 
pointer indication. The self-contained servo driven 
encoder provides altitude encoded in 100-foot 
units for automatic transmission when the AN/ 
APX-99 transponder is interrogated in the altitude 
mode. The digital output to ground radar is 
referenced to 29.92 in Hg and not the pilot 
selected altimeter setting. In case of power loss to 
the encoder servo system , a CODE OFF flag 
appears automatically in a window in the upper 
left portion of the display , indicating that altitude 
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information is no longer being transmitted to the 
ground. In this condition, the instrument continues 
to function as a normal barometric altimeter. The 
barometric pressure is entered by use of a baro
metric set knob in the lower left front of the instru
ment case. The altimeter setting appears on count
ers in the window at the lower right of the display 
and bas a range of settings from 28.10 to 31.00 in 
Hg. On those helicopters with an altimeter-encoder 
AAU-21/A installed, an internal vibrator operates 
continuously whenever power is supplied to the 
DC Essential Bus. The vibrator minimizes internal 
mechanical friction, allowing the instrument to 
provide a smoother display during changing alti
tude conditions. Should vibrator failure occur, the 
altimeter will continue to function pneumatically , 
but a less-smooth movement of the instrument dis
play will be evident with changes in altitude. The 
altitude-encoder AAU-32/A does not require an 
internal vibrator due to its solid-state consb:uction. 

ZERO 
SET 
LOCKING 
SCREW ---

B.t.ROMETIUC 
SETTI NG 
KNOB 

Figure 1-25. Altimeter-Encoder AAU-21/ A or AAU·32A 

Altimeter AAU-24/ A 

One altimeter (figure 1-26) is installed in the co
pilot's flight instrument panel. The instrument is 
similar to the altitude-encoder, except that it does 
not have an altitude-encoder nor the CODE OFF 
display mechanism. The indicated altitude on the 
altimeter is from - 1000 to 38,000 feet. The 
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altitude display, altimeter setting, and vibrator 
considerations descdbed for the altimeter-encoder 
also apply to the copilot's altimeter. 

I WARNING I 
If the internal vibrators of the altimeter 
encoder (AAU-21/A) or altimeter (AAU-
24/ A) are inoperative due to either in
ternal failure or de power failure, the 
100-foot eointers may momentarily 
hang up when passing through O (12 
o'clock position). If the vibrators have 
failed, hangup of the 100-foot pointers 
can be lessened by tapping the case of 
the altimeters. Pilots should be especially 
watchful when the minimum approach 
altitude lies within the 800-1000-foot 
part of the scale (1800-2000 feet, etc.) 

NOTE 

When each 1,000-foot unit is nearli ' 
completed, the counter (s) abruptly index 
to the next digit. The counter-drum
pointer altimeter mechanism may also 
cause a noticeable pause or hesitation of 
the pointer due to the additional inter
mittent friction and intertia loads 
applied to the mechanism to turn over 
the 1,000-foot counter. This effect may 
be more pronounced at 10,000-foot in
tervals, where both counters are turned 
over simultaneously. This momentary 
pause is followed by a noticeable accel
eration as the altimeter mechanism over;
comes the counter wheel load and rolls 
the dial over to the next digit. The pause 
occurs during the "9" to "1" portion of 
the scale. The pause-and-accelerate be
havior is normally more pronounced at 
high altitudes and high rates of ascent or 
descent and at low altitudes, the effect 
will be minimal. 

Vertical Speed lndica1ors (VSI) 

Two vertical speed indicators are on the instrument 
panel (13 and 45, figure F0-1). The indicators give 
climb or descent speed information on two loga
rithmic scales. This allows widely spaced markings 
near zero and a condensed scale at higher vertical 
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speeds. A zero setting screw permits the pointer to 
be reset to the zero graduation. The indicators are 
connected to the static pressu.re line through tubing. 

ZERO 
SET 
LOCKING 
SCR EW 

BAROMETRIC 
SETTING 
KNOB 

Figure 1-26. Altimeter AAU-24/A 

Airspeed Indicators 

Two airspeed indicators are on the instrument 
panel (4 and 37, figure F0-1). The indicators give 
forward speed information. The indicators are con
nected to both the pitot pressure system and the 
static press4re system. 

Pitot Heat Switch and Advisory Panel Light 

A switch marked PITOT HEAT, with positions ON 
and OFF, is on the overhead switch panel (figure 
F0-2). When the switch is,placed ON, the pitot 
head is ·electrically-heated to prevent formation of 
ice on or within the tube. The ON position pro
vides power from the de essential bus to two cir
cuits. One circuit includes a circuit breaker marked 
PITOT HEAT and the pitot tube heater. The other 
circuit includes a circuit breaker marked PITOT 
HEATER under the general heading WARNING 
LIGHTS and tile light capsule marked PITOT 
HEAT, in the caution advisory panel (figure 1-27). 
Both circuits pass through a relay which allows the 
PITOT HEAT advisory light to go on only if the 
heater is operating. Lighting of the light indicates 
that the switch is ON and the pitot tube heater is 
working. Both circuit breakers are on the forward 
circuit breaker panel. 



TURN AND SLIP INDICATORS 

Two t urn and slip indicators (6 and 39, figure F0-
1) are installed on the instrument panel; one in 
front of the pilot and one in front of the copilot. 
The indicators visually indicate helicopter rate-of
turn and balanced flight. Single needle width de
flection indicates a 4 minute turn. A standard rate 
turn will require a two needle width deflection. 
The gyros of the indicators operate on de power 
from the essential bus and are protected by circuit 
breakers, marked TURN & SLIP, PILOT-COPILOT, 
on forward circuit breaker panel. 

CAUTION ADVISORY PANEL 

The HH-52A caution advisory panel, (figure 1-27) 
lo lhe left center of the inslrument panel, is com
posed of 28 different capsules, 22 amber and 6 
green. The amber caution capsules offer informa
tion of an emergency nature such as generator fail
ures, low fuel, hydraulic and oil pressure failures, 
etc. The green advisory capsules provide informa
tion of an advisory nature such as external power 
on, parking brake on, etc. When an irregularity is 
detected in any system serviced by the caution por
t ion of the caution advisory panel, a brilliant master 
CAUTION light in the center of the master switch 
panel will go on. Also, an amber capsule on the 
caution advisory panel will Light, giving a printed 
statement of the irregularity detected. The capsule 
and the master CAUTION light will remain on 
until the difficulty is corrected. Conditions of the 
aircraft systems which light any of the advisory 
Lights on the caution advisory panel will cause a 
green printed statement to appear in the capsule 
bu t will not Light the master warning light. The 
caution advisory panel capsules are individual, 
swivel-mounted units coot.aining two bulbs each. 
Depressing either side of the capsules will turn the 
capsule 180° so that its aft side is visible, and the 
face of the capsule is facing into the unit iLself. 
This exposes the bases of the two bulbs within the 
capsule, which may be removed and replaced as 
needed. Each caution advisory capsule has its own 
operating electrical circuit and receives power 
through the .. ystcm is serves. 

MASTER SWITCH PANEL 

The master switch panel, (figure 1-27) to the right 
of the caution-advisory panel, contains a test-reset 
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switch, a bright-dim switch, and a master caution 
ligh t that goes on when an irregularity is indicated 
by any caution capsule on the caution-advisory 
panel. The test-reset switch is spring-loaded to the 
cen ter position with two momentary positions 
marked TEST and RESET. The pilot may put off 
the master caution light by depressing the TEST
RESET switch to the RESET position. This may 
be done even though the caution condition which 
caused the amber light go to on has not been cor
rected. This feature is provided so that the pilot's 
a ttention may be attracted to any new caution 
condition which may arise and cause the re-lighting 
of the master CAUTIOK light. All lamps, the cau
tion advisory panel and the master CAUTION light, 
may be tested by placing the spring-loaded TEST
RESET switch t.o the test position. The btighL-dim 
switch, spring-loaded t.o the center posiLion, has 
two momentary positions marked BRIGHT and 
DIM. Dimming of all lamps on the caution advisory/ 
panel and the master CAUT[ON light may be done 
by placing the bright-dim swi tch in the DIM. posi
tion. Also dimmed is the indicator Light in the con
trollable landing light master switch. The master 
switch panel receives power from the de essential 
bus and is protected by a circuit breaker on the 
forward circuit breaker panel under the heading 
CAUTION PANEL. 

Conditions causing the lighting of a caution or ad
visory light axe discussed in Sections I or IV, under 
the subject beading of the affected aircraft system. 
Correct pilot response to a caution light is covered 
in Section m. 

LANDING GEAR SYSTEM 

The landing gear system consists of two partially 
retractable main landing gear assemblies, a non
retractable full swiveling tailwheel and an actuating 
system. The main landing gear retracting system 
operates on hydraulic pressure from the auxiliary 
hydraulic system. The necessary electrical power is 
provided from the de essential bus through a cir
cuit breaker marked LDG GEAR, on the forward 
circuit breaker panel. 

MAIN LANDI NG GEAR 

The two main landing gear assemblies are attached 
to the sponsons by oleo struts and support struts, 
and may be part ially retracted into the sponsons 
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Figure 1-27. Caution-Advisory Panel 

for water landing. Each main landing gear is equip
ped with hydraulic brakes. Round inspection win
dows made of transparent acrylic are on the out
board surface of each sponson strut fairing panel. 
The inspection windows aid inspection of the shear 
bolts' indicator tape. 
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Main Landing Gear Switch 

The main landing gear switch, marked LANDING 
GEAR, with marked positions UP and DOWN, is 
on the instrument panel (19, figure F0-1). When 
the main landing gear switch is placed in UP, a 



control valve is energized and allows the auxiliary 
hydraulic system pressure to retract the main land
ing gear. When the main landing gear switch is 
placed in DOWN, the control valve is de-energized 
and hydraulic pressure is released. The normal air 
charge in the oleo strut. of each main landing gear, 
plus weight of the wheels, forces the struts to move 
to the extended p osit.ion. 

Main Landing Gear Position Indicator 

The main landing gear position indicator is on t.he 
instrument panel by the main landing gear switch. 
When the main landing gear is in the retracted posi
tion, the indicator shows an UP indication. When 
the main landing gear is in the extended position 
during fligh t, Lhe indicator shows a symbol repre
senting the wheels. While on the ground, a barber 
pole type indication will be visible. A barber pole 
indication also shows when the gear are in transit. 

TA ILWHEEL 

The non-retracf.able tailwheel is underneath the aft 
section of the hull. The lailwheel is the full-swivel
ing and self-centering type, and may be mechani
cally Jocked in the center (fore-and-aft) position . 

Tailwheel Lock Handle 

The tailwheel lock handle, marked PULL UP TO 
LOCK, is at the aft end of the lower ratio console. 
When the handle is pulled up to the LOCKED 
position, the contro l cable slackens, allowing t.he 
spring-loaded lockpin to engage after the tailwheel 
centers. When t he handle is pushed down to the 
UNLOCKED position, the control cable pulls the 
Jockpin from the swivel joint, permitting the tail
wheel Lo swivel through 360°. A button in the 
cen t.er of the handle must be pressed to release a 
rachet-type lock, before lhe t.ailwheel lock handle 
can be pushed down to the unlocked position. 

WHEEL BRAKE SYSTEM 

The main landing gear wheels are equipped with 
hydraulic brakes. The self-con tained brake system 
is operated by toe pedals (9, figure 1-2). A parking 
brake valve and handle permits locking the brakes 
when the helicopter is parked. 
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BRAK E PEDA LS 

Each main landing gear wheel is individually brak
ed by depressing the corresponding brake pedal, 
mounted on the pilot's tail rotor pedals. The co
pilot's tail rotor pedals do not have brake pedals. 

PARK ING BRAKE 

The parking brake handle marked PARKING 
BRAKE is on the lefL side of the lower ratio con
sole (22, figure 1-2). The brakes are locked by de
pressing the brake pedals pulling the parking handle 
up , and releasing lhe brake pedals before releasing 
the parking brake handle. Pressing the right brake 
pedal releases the parking brakes, causing the park· 
i ng brake handle to return to the unlocked posi Li on. 
The parking brake handle should be held and 
lowered gently when the brakes are released. 

Parking Brake Adviso ry Ligh t 

A light marked PARKING BRAKE, on the caution 
advisory panel (figure 1-27), goes on any time the 
parking brake handle is in the UP position, regard
less of whether the brakes are set. The light re
ceives electrical power from the de essential bus 
through a circuit br eaker marked PARK BRAKE, 
on the forward circuit breaker panel. 

EMERGENCY EQUIPMENT 

LIFE RAFTS 

Four one-man life rafts (figure 1-28) designated 
LR-1 are on the Standard SAR Board. The rafts 
have a single compartment flotation tube that is 
inflated by CO2. The floor is non-inflatable. The 
rafts are equipped with a sea anchor and weather. 
shield, and have a sea anchor and retaining line 
pocket. The rafts are inflated by pulling the infla
tion assembly actuating lanyard. After boarding, 
additional inflation of the LR-1 is possible by use 
of an oral inflation valve. There are no survival 
i terns in the raft. The rafts may be air-dropped to 
a survivor in I.he wate.r. 

FI RST AID KITS 

There are two first aid kit.s (figure 1-28) carried 
aboard the helicopter. One is installed on the aft 
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1. ENGINE COMPARTMENT FIRE EXTINGUISHER 
2. LIFE RAFT LR-1 
3. FIRST AID KIT (CABIN) 
4. FIRE EXTINGUISHER (CABIN) 
5. FIRST AID KIT (COCKPIT) 
6. F IRE EXTINGUISHER (COCKPIT) 
7. EMERGENCY EXIT LIGHTS 
8. AUXILIARY FLOATATION 
9. ANCHOR 
10. DROGUE 
11 . UNDERWATER ACOUSTIC LOCATOR BEACON 

Figure 1-28. Emergency Equipment 
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cabin bulkhead., and one on the bulkhead behind 
the copilot's seat. The kits are mounted to the 
buJkheads by web straps and snaps. They may be 
removed from the bulkhead for use. The kits con
tain adhesive bandages, iodine swabs, ammonia 
inhalants, compresses, tourniquets, forceps, petro
latum, and scissors. 

SURVIVAL RADIOS (A N/PRC-63/90) A ND 
PERSONAL LOCATOR BEACON (URT-33A) 

One of either of the above is in a stowage pocket 
on each SRU-21/P Survival Vest. 

CRASH AXE (figure 4-49) 

Located on the Standard SAR Board. 

CABLE CUTTER (f igure 4-49) 

Located on the Standard SAR Board. 

HOIST CABLE QUICK SPLICE 

A hoist cable quick splice (figure 4-49) is on the 
Standard SAR Board. 

PORTABLE FIRE EXTINGUISHERS 

One hand-held portable CO2 fire extinguisher (fig
ure 1-28) is in the cockpit on the bulkhead behind 
the pilot's seat. A second CO2 fire extinguisher is 
on the aft bulkhead in the cabin. 

UFEJACKET STOWAGE 

SRU-21/P Survival Vests with LPU-10/P Life Pre
servers are stowed in the cabin. The location is 
determined by the operating unit. 

COCKPIT EMERGENCY INST RUMENT LIGHT 
RHEOSTAT 

A rheostat (figure 4-45) marked INST EMER LTS, 
is on the overhead switch panel. The instrument 
emergency light rheostat controls the red lamp of 
the pilot's compartment dome light if an emer
gency source of instrument lighting is desired. 
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ur..:or:RWA TER ACOUSTIC LOCA TOR BEA CON 
(Pl :'1Gi:R) 

Th•.; uncicrwat.,r acoustic beacon (figure 1-28) is a 
highly reliaiJle, impact-resistant, water-activated, 
light\veight unit that r...-il.l enhance locating crashed 
aircrait in z. water environment of any depth to 
20,000 r,~et. This unit has an operating Hie of 30 
days after immersion in fresh or salt water and has 
a detection range of 2,000 to 4,000 yards, depend
ing upon exposure and sea state. 

EMERGENCY EXIT LIGHT SYSTEM 

The emergency exit light system (figures 1-28 and 
4-45) consists of two light assemblies, a control a 
panel with a three-position switch marked ARM
OFF-DISARM, a relay, and associated wiring and 
circuit breakers. The control panel is mounted on 
th e instrument panel (figure F0-1). One emergency a 
exit light is below the port cabin emergency exit 
hatch and the other is at the upper forward comer 
of the cabin entrance. They light up the emergency 
exit release handles. With the switch in the ARM 
position, the batteries will receive a trickle charge 
from t he de essential bus. The charging circuit is 
protected by a circuit breaker marked EMERG 
EXIT LIGHT under the general beadings LIGHTS 
on the forward circuit breaker panel. Two small 
lights glow within the lens of the light assemblies 
when the batteries are being charged. Automatic 
activation of the emergency exit lights depends on 
interruption of the charging current. This may 
occur in two ways: when transmission oil pressure 
drops to 6-8 psi or less and following the loss of de 
essential power . The system is deactivated by mov
ing the switch to the momentary DISARM position 
then to OFF. The DISARM position does not re
quire a power source. The lights may be removed 
from their retainers for use as an emergency flash
light by pulling the red PULL EMERGENCY 
LIGHT handle. This handle then functions as an 
ON-OFF switch for the light. A full-charged battery 
will provide sufficient power to operate the light 
for about 30 minutes. 

AUXILIARY FLOTATION SYSTEM 

An auxiliary flotation system (figure 1-29) is in
st.alled to improve lateral stability in adverse sea 
conditions when the helicopter is resting on the 
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water with the rotor shut down. The manually-op
erated system consists of two dual compartment 
inflat.able floats, two air bottles, two gages, two 
manually-operated valves and an actuating handle 
with conLrol cables. The floats are made from neo
prene-impregnated nylon and are stowed in rubber
ized nylon enclosures attached to the out-board 
side of each 'iponson. Each float is divided into two 
airtight comparbnents. Two compressed air boLLles, 
stowed beneath the vertical g-;ro tilt table in the 
cabin aft of the copilot, supply air for inflation of 
the floats; the lefL bottle inflates the forward com
partment of each float while the righl bott.le in
flates the aft compartment of each float. Pressure 
gages are provided for both air pressure spheres and 
can be viewed through the protective screen sur
rounding the botlle. The. bottles are fully serviced 

a if the gages indicate between 2400 and 2800 psi. 
The system is activated by pulling the manual re
lease handle, on the left side of the cockpit entrance, 
aft of the copilot. Pulling the handle actuates both 
floats simultaneously. Normally the floals will take 
6 to 7 seconds to inflate. 

BOW LINE ASSEMBL V (ANCHOR ROPE) 

Two bow line assemblies form a bridle around the 
nose of the helicopter. For stowage, each assembly 
is secured to the shackle at the bow. The opposite 
ends are stowed under each cockpit sliding window 
to a stud mounteq on the helicopter. The bow line 
assembly, (line, thimble, ring, and retrieving line} 
is secured to the stud with a short length of shock 
cord to hold the rcpe assemblies secure and taul. 
The upper end of Lhe retrieving line is secured to a 
spring clip. The retrieving line is coiled and lashed 
to the anchor rope assembly. When deployed, the 
snap hook on Lhe end of the drogue or anchor line 
is attached to the thimble only. 

PARACHUTE SEA DROGUE 

The sea drogue (figure 1-28) consists of a para
chute. The risers for the chute are joined aL the 
base to a large drogue line. Attached to the end of 
the drogue line is a large snap hook which is hook
ed to the thimble of the bow line during drogue 
deployment. For stowage, the drogue chute is 

I packed in a protective nylon cover with the drogue 
line wrapped arouncJ il. Also a ttached to the nylon 
cover is a rip cord line, with a small red snap hook, 
that allows the chute to be deployed after the pack 
is in the water. The entire assembly is mounted on 
the bulkhead in the cockpit behind the copilot seat. 
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DANFORTH ANCHOR 

The helicopter is equipped with a shallow water 
anchor, of Danforth design (figure 1-28), wiLh 150 
feel of anchor line and a snap hook. The anchor is 
stowed on the aIL cabin bulkhead in a protective 
canvas bag. Use of the Danforth anchor in water 
depth exceeding the length of the anchor line 
makes the anchor ineffective. Should the anchor 
drag, its effect will be similar to that of Lhe sea 
drogue and should tend to hold helicopter into the 
wind and waves. To be most effective in stopping 
all drift, Lhe anchor line should be at least 6 Limes 
the depLh of the water. 

ENGINE COMPARTMENT FIRE DETECTOR 
SYSTEM 

The engine compartment fire detector system 
visually indicates a fire or an overheat condition 
within the engine compartment. The system con
sists of four sensing elements, a control unit, three 
warning lights, a tesl switch, and three c ircuit 
breakers. The engine compartment fire detector 
system operates on 115 volts from the ac essential 
bus or the ground inverter when energized. A cir
cuit breaker marked FIRE DET located on the for
ward circuit breaker panel prot.ect.s the system. The 
fire detector system's four sensing elements, within 
the engine compartment, actuate the control unit 
in the event of an overheat condition or fire. When 
actuated, the control unit lights the engine fire 
warning light on the instrument panel and two en
gine fire warning lights in the emergency fuel shut
off fire extinguisher arm T-handle. 

Engine Compartment Fire Detector Sensing 
Elements 

Four sensing elements in the engine compartment 
are connected in series to I.he control unit. The 
elements consist of Inconel tubing wiLh a nickel 
wire center conductor. The hermetically sealed 
tubing contains an insulation and a special impreg
nation of a selected inorganic salt compound. 
When an overheat condition or fire occures, the re
sistance of the inorganic salt drops sharply, chang
ing the impedance. The change is sensed by Lhe 
control unit which transmits the signal to the en
gine fire detector warning lights. The elements in 
this system have a critical temperature of 575°F 
(301.6°C). The sensing e lement could be broken 
into two pieces and both pieces would still be able 
to sense an overheat, providing that there is no 
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shorting out of the broken ends of either piece. If 
a broken end is shorted out, the fire warning lights 
will go on. If neither end is shorted out, the sensors 
will detect an overheat, but the fire warning lights 
will not go on when the engine fire detector warn
ing test switch is depressed. 

Engine Compartment Fire Detector Warning Lights 

A red, press-to-test type warning light, (36, figure 
F0-1) marked "FIRE WARN" is installed on the 
pilot's side of the instrument panel and two addi
tional engine fire warning lights are installed in 
either end of the T-handle (figure 1-16). The lights 
are put on by the control unit in case of overheat 
or fire within the engine compartment. When test
ing the panel light, current is drawn from the de 
essential bus. The press-to-test circuit is protected 
by a circuit breaker marked FIRE DET TEST 
under the general heading ENGINE on the forward 
circuit breaker panel. 

Engine Compartment Fire Detector Warning Light 
Test Switch 

A momentary push button switch (36,figure F0-1) 
marked FIRE TEST, on the instrument panel next 
to the engine fire warning light, provides a means 
for testing the engine compartment fire detector 
system. When the switch is closed, a relay in the 
control unit is actuated which causes a condition 
similar to fire or overheat. The warning lights will 
go on with this test. The test switch circuit is pow
ered by the de essential bus and is protected by a 
circuit breaker marked FIRE DET TEST under the 
general heading ENGINE. 

ENGINE FIRE EXTINGUISHING SYSTEM 

The engine fire extinguisher system provides a 
means of extinguishing fires in the engine compart
ment. The system consists of a fire extinguisher 
container, a T-handle marked FUEL ON-FUEL 
OFF-FIRE EX'l' ARMED, two microswitches, a 
fire extinguisher switch, a circuit breaker, a forked 
engine compartment discharge tube, an overboard 
discharge tube, and a thermal discharge indicator. 
With de essential power available, when the T
handle (figure 1-16) is pulled to the FIRE EXT 
ARMED position and the fire extinguishing switch 
is depressed, a liquid extinguishing agent is dis
charged from the container through the engine 
compartment discharge tubes and vaporizes. 
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Fire Extinguisher Container 

The fa~ t?xtinguisher container is charged with 2.5 
pouud<: 0f bromotrifluoromethane (CRsBR}, and 
is pn~ssurized with nitrogen (N2) t.o 350 psi at 
21 .1 '> C. The cont.ainer is on t,he left side of the 
tra115missicn d~ck, just afL of the transmission. A 
pres:.are gngc is secured to tbe lower surface of the 
contuinei:. A safety outlet on the lower surface of 
the container conWns a fusible plug which pro· 
vides fot release of the contents when the inteznal 
pres:;ure becomes excessive due to higb tempera
tur~. The contents al'e released through the over
board discharge tube and thennal discharge indica
tor, when the ambient temperature reaches 208° 
to 220°F (97.8° to 104.4°C). The extinguishing 
agent is retained by a frangible disc within the neck 
of tbe container. 

I WARNING I 
Bromotrifluoromethane (CFsBR) is very 
volatile but is not easily detected by 
odor. It is non-toxic and can be consider
ed to be about the same as other freons 
and carbon dioxide, causing danger to 
personnel primarily by reduction of oxy
gen. The liquid should not be allowed 
to contact the skin as it may cause frost
bite or low temperature burns because of 
i ts very low boiling point. 

Thermal Discharge Indicator 

The thermal discharge indicator consists of a red 
disc and retaining ring and is outside, just forward 
of the escape hatch, on the left side of the heli
copter. The thermal discharge indicator provides 
an immediate visual check on whether or not the 
container has discharged due to abnormally high 
container pressure. 

Fire Extinguisher Arm T-handle 

(See Section I, FUEL SHUTOFF VA LVE -
T-HANDLE) 

The T-handle, when moved to the FffiE EXT 
ARMED position actuates two microswitches sim
ultaneously. One microswitch arms the fire extin
guisher system. The oLher microswitch closes the 
engine cowling shutters. 



Engine Compartment Fire Extinguisher Switch 

This switch is on the overhead swit.ch panel (figure 
F0-2) and is labeled FIRE EXT. When the fire ex
tinguisher system is armed, by placing the T-handle 
in the FIRE EXT ARMED position, and the swit.ch 
is depressed, the contents of the fire extinguisher 
container are discharged through the forked engine 
compartment discharge tube. Power from the de 
essential bus fires an explosive cartridge which rup
tures a disc in the fire extinguisher container dis
charge valve, releasing the fire extinguishing agent. 
The firing circuit is protected by a circuit breaker 
marked FIRE DET EXT under the ge_neral heading 
ENGINE. 

Engine Cowling Fire Shutter System 

The engine cowling fire shutter system provides a 
means of closing the- engine cowling shutters in
stantly, thereby confining a fire to the area within 
the engine compartment. The sy'>tem consists of 
four shutter assemblies on the right engine cowling 
(figure 1-30), a shutter control solenoid , and a T
handle m icroswitch. Placing the T-handle in the 
FIRE EXT ARMED position closes the micro
switch and allows power from the de essential bus 
to actuate the shutter control solenoid. Solenoid 
actuation allows the shutter assemblies to close. 
The shutter control solenoid circuit is protected by 
a circuit breaker marked SHUTTER CONT on the 
forward circuit breaker panel. 
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EMERGENCY EXITS 

For emergency routes of escapes and exits, see 
figure 1-31. 

PILOTS' COCKPIT SLIDING WINDOWS 

The pilots' cockpit sliding windows are normally 
opened or closed by actuating the handle on the 
bottom of each window. The windows will lock in 
any detent position when the handle is released. 
The manual emergency release handles, marked 
EMER EXIT PULL, are on the lower edge of each 
window inside the cockpit. The windows can be 
jettisoned outward and downward by pulling the 
release handle aft and pushing out the window. 
The windows can also be released from I.he outside 
by turning the handle marked EMERGENCY RE
SCUE-BU'ITON TURN HANDLE PULL WINDOW 
OUT. 

CABIN DOOR EMERGENCY EXIT 

The cabin door can be jettisoned for emergency 
exit by pulling down on the handle marked EXIT 
RELEASE-TURN, which is on forward upper cor
ner of cabin door. When proper conditions exist 
this handle is lit by an emergency exit light. A 
sim iJar handle is provided to open cabin door from 
out.5ide of helicopter. An orange-yellow stripe is 
painted on the guard assembly of the inside door 
handle to indicate when the emergency handle is 

Figure 1-30. Engine-Cowling Fire Shutrers 
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Figure 1·31. Emergency Entrances and Exits 



aligned and locked. The guard lever is wired with 
breakaway copper wire to prevent accidental re
lease of the cabin door. 

CABIN EMERGENCY HATCH 

The panel surrounding the next to last window on 
left side of cabin can be jettisoned to provide a 
cabin emergency exit or entrance. An emergency 
release handle, marked EMERGEKCY EXIT-TURN, 
is on forward lower comer of the panel. To jettison 
the cabin emergency hatch, the release handle is 
turned in direction of the arrow and the hatch is 
pushed out. A similar release handle is provided to 
open the hatch from outside the helicopter . 

CABIN COMPARTMENT WINDOWS 

The four remaining cabin windows may be pushed 
out to provide emergency exits. EMERGENCY 
EXIT, PUSH OUT WINDOW is stenciled above 
each window. Each window has an externally lo
cated pull tab, marked PULL TAB EXIT RE
LEASE. Pulling the tab pulls the locking strip out 
of the rubber seal surrounding the window to aid 
window removal. 

Pl LOT'S AND COPILOT'S 
SEATS 
The pilot's and copilot's seats are track-mounted in 
the cockpit. The pilot's seat is on the right. The 
track-mounted seats are designed lo accommodate 
a back pack parachute, pararaft and seal. pan if so 
desired. Standard configuration prescribes outfil.-

T.0. 1 H-52A-1 

ting with custom made seat cushions. Both seats 
are interchangable and have an approximate 4-inch 
range for fore.and-aft and height adjustment. 

SEAT HEIGHT ADJUSTMENT LEVER 

'I'he seat height adjustment levers (14 and 2 3, fig
ure 1-2) are the rear levers at the right of the pilot's 
and copilot's seat. The spring loaded levers are pull
ed up to release the height adjustment lockpins. 

SEAT FORE-AND-AFT ADJUSTMENT LEVERS 

The fore-and-aft adjustment levers (13 and 24, fig
ure 1-2) are the front levers on the right side of the 
pilot's and copilot's seats. The spring loaded levers 
are pulled up to release the fore-and-aft seat adjust
ment lockpins. 

SHOULDER HARNESS LOCK LEVER 

A two-position shoulder harness inertia reel lock 
lever (18 and 28, figure 1-2) is at the left side of 
each seat. When the lever is in the unlocked (aft} 
position, the shoulder harness cable will extend to 
allow the occupant to lean forward; however, the 
inertia reel will automatically lock if an impact 
force between two and three Gs is encountered. 
When this occurs, the inerLia reel will remain lock
ed until the lever is cycled. When the lever is placed 
in the locked, forward position, the shoulder har
ness cable is locked so that the occupant is prevent
ed from leaning forward. The lock position is used 
to provide an added safety precaution over that of 
automatic lock on the inertia reel. 
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SECTION II 
NORMAL PROCEDURES 
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PREPARATION FOR FLIGHT 

Fuel requirements, weight and center of gravity 
location will be determined for each flight. St.and
ard weight and balance computations are accept· 
able when filed and representative of aircraft 
loading. 

BRIEFINGS 
Refer to Section Vill for p~engcr and crew 
briefings. 
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PILOT'S PREFLIGHT INSPECTION 

A pilo t's preflight inspection will be accomplished 
prior to each flight or ground runup and it will be 
the final inspect ion prior to flight. This is perform
ed by the pilot or a qualified copilot. assii,'tled t o 
the flight. The purpose of this inspection is to in
sure removal of any protective covers/devices, and 
to detect damage or discrepancies which have de~ 
veloped since completion of the maintenance 
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preflight inspection. The inspection will include, 
but is not limited to, the following items: 

Exterior Inspection 

1. GENERAL 

a. Be alert for damage to any part of the air
craft that may have resulted from ground handling, 
careless operation of flight line vehicles, other air
craft, etc. - CHECKED. 

b. Be alert, for any sign of fluid leakage -
CHECKED. 

2. BIM or IBIS indicators for normal indication 
-CHECKED. 

3. Bot.tom side and tip of main rotor blades for 
dents or scratches - CHECKED. 

4. Tail rotor blades for dents or scratches -
CHECKED. 

5. Tailwheel assembly for proper oleo extension, 
tire inflation, and lockpin seated - CHECKED. 

• 6. Fuel filler caps for security - CHECKED. 

7. Engine exhaust cover removed - CHECKED. 

8. Fire extinguisher thermal discharge indica
tor - CHECKED. 

9. Overboard drains for excessive discharge -
CHECKED. 

10. Left main landing gear for proper oleo ex
tension and tire inflation -CHECKED. 

11. Left-hand engine cowling fasteners, work plat
forms, and transmission cowling for security -
CHECKED. 

12. Engine intake covers removed -CHECKED. 

13. Pitot cover removed - CHECKED. 

14. Right-hand engine cowling fasteners, work 
platforms, and transmission cowling for security 
-CHECKED. 

15. Right main landing gear for proper oleo 
extension and tire inflation - CHECKED. 
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Interior Inspection 

1 . Circuit breakers (aft panel) - CHECKED. 

2 . Cargo and equipment for proper loading and 
security - CHECKED. 

3. Circuit breakers (forward panel) - CHECKED. 

4. Transmission overtorque clock and flag -
CHECKED. 

5. Circuit breakers (r.tdio panel) -CHECKED. 

Air Crew Inspection 

1. Minimum equipment and condition. 

a. Flight mechanic's safety harness -
ADJUSTED. 

b. Cargo door safety strap - CHECKED. 

c. Cargo door jettison handle - PROPER 
POSITION AND BREAKAWAY WIRE INTACT. 

d. Cabin emergency escape hatch jettison 
handle - PROPER POSITION AND BREAKA
WAY WIRE INTACT. 

e. Cabin -SECURED. 

f. Standard SAR Board it.ems - CHECKED. 

g. Rescue platform - CHECKED. 

h. Rescue basket - CHECKED. 

i. Rescue sling - CHECKED. 

BEFORE STARTING 

1. Seats, lap belt, shoulder harness, inertial reel 
lock, pedals fastened/adjusted - CHECKED. 

2. Gyro select switch - PORT. 

3. ASE hardover switches - CENTERED. 

4. ASE channel disengage switches - ON. 

5. Cockpit emergency window release handles -
PROPER POSITION AND BREA.KA WAY WIRE 
INTACT. 



6. Flight controls - CHECK FOR COMPLETE 

I FREEDOM OF MOVEMENT AND CORRE
SPONDING MOVEMENT OF ROTOR BLADES. 

7. Collective friction - ADJUST FOR SLIGHT 
AMOUNT. 

8. Emergency throttle - OPERATE THROUGH 
FULL TRAVEL TO INSURE SMOOTH AND 
COMPLETE MOVEMENT, THEN CLOSED. 

9. Speed selector-OPERATE THROUGH 
FULL TRAVEL TO INSURE SMOOTH AND 
COMPLETE MOVEMENT, THEN STOPCOCKED. 

10. Flight control servo shutoff switch -
CENTERED. 

11. Flood and hover light switch -OFF. 

12. Tailwheel - LOCKED. 

13. ICS control panels - AS REQUIRED. 

14. Transponder 

a. STBY. 

b. Code - AS REQUIRED. 

15. Parking brake - RESET ON. 

16. ASE CG trim index - SET TO ONE 
O'CLOCK. 

1 7. Loran C navigator - 0 FF. 

Aboard ship, the ARN-133 loran C circuit 
breaker shall be pulled prior to connect
ing the aircraft to ship's power. Ship
board power contains voltage spikes of 
sufficient intensity and duration to de
stroy the ARN-133 power supply module 
even in the off position. 

18. ADF/ UHF radios - ON. 

19. Landing gear switch - DOWN. 
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20. Fuel quantity selector-TOT. 

21. Rotor brake lever- RESET ON. 

22. Outside air temperature - NOTED. 

23. T-handle - FUEL ON'. 

24. P3 valve - AS REQUIRED. 

a . Batt start - OPEN. 

b. External power start - CLOSED. 

25. Pito t heater switch - OFF. 

26. Windshield defroster switch -OFF. 

27. Engine anti-ice swil.ch -OFF. 

28. Hoist master switch - OFF. 

29. Hoist shear switch-GUARD COVER 
CLOSED AND BREAKAWAY WIRE INTACT. 

30. NON ESS BUS OVRD switch -CENTERED. 

31. Heater master switch -OFF. 

32. Heater start switch - OFF. 

33. Heater HI-LO cycling switch - HL 

34. Vent blower switch - NORMAL. 

35. Navigation lights master switch - ON. 

36. Position lights master switch - AS 
REQUIRED. 

37. Rotating anti-collision light switch -AS 
REQUTRED. 

a. N onnal operations - ON. 

b. Night ship operations - OFF. 

38. Windshield wiper switch -OF F. 

39 . All lighting rheostats - AS DESffiED. 

40. Overhead console COMM/ NA V equipment
ON. 
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NOTE 

Homing selector and Loud Hailer should 
remain OFF until system is to be used. 

41. Pilot's compartment and cabin dome light 
switches - AS DESIRED. 

42. Cockpit spot.light - AS DESIRED. 

43. Cargo sling master switch - SAFE. 

44. Release mode switch - TUGBJRD. 

45. Radio master switch - ON. 

46. Beeper trim switch - ON. 

4 7 . Fuel boost pump switches - ON. 

48. Overspeed test switch - TEST NO. 1. 

49. Ignition switch-NORMAL. 

50. Generator switches - ON. 

51. Battery switch-OFF. 

52. External power switch - OFF. 

STARTING ENGINE 
BATTERY START 

R.efer to ENGINE FUEL CONTROL SYSTEM 
OPERATION in Sect.ion VII for description of 
abnormal starts and to ENGINE STARTING AND 
GROUND FIRE emergency procedures-in Section 
III. 

1. Before starting check - COMPLETED. 

2. Fire guard - POSTr;D. 

3. Speed selector stopcocked - RECHECKED. 

4. Battery switch - ON. 

5. l<'ire warning lights check: 

a. Test switch - DEPRESSED. 

b. T-handle and instrument panel w8J'ning 
lights go on - CHECKED. 
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6. Battery switch - BA TT ST ART. 

7. Starter button and clock - DEPRESSED. 

8. T5 Less than 100°C - CHECKED. 

9. Ng Accelerat ing through 14% - CHECKED. 

10. Speed selector - ADVANCE TO GROUND 
IDLE. 

11. Elapsed time - NOTED. 

12. Engine light-off should occur within 15 
seconds after opening speed selector ·- CHECKED. 
(Refer to Section ill, engine fails to light off.) 

13 . When light-off occurs - MONITOR Ts AND 
Ng ACCELERATION. (Refer to Section UT for 
hot start abort procedures.) 

14. When T5 peaks and is less t han 650°C 
CL0SE P3 VALVE. (Refer to Section III for cold 
hangup procedures.) 

15. Observe 45% Ng - RELEASE STARTER 
BUTTON. 

16. Starter Disengaged - CHECKED. 

NOTE 

Verify the starter disengaged by observing 
the swing of the standby compass back Lo 
the heading of the helicopter. ff the 
starter docs not disengage, stopcock the 
speed selector and secure the helicopter. 

17. Ng 56%.±.3% - CIIECKED. 

18. Battery switch - ON. 

19. Engine instruments - GHECKED. 

STARTI NG WITH DC EXTERNAL POWER 

NOTE 

Availability of de external power is de
termined by momentarily placing the ex
ternal power switch on prior to initiating 
the st.art.. Tt must be turned off prior to 
starter engagement. 

1. Before starting check - COMPLETED. 



2. Fire guard -POSTED. 

3. Speed selector stopcocked- RECHECKED. 

4. External power switch - ON. External power 
advisory Light - CHECKED ON. External power 
switch - OFF. 

5. BatLery switch - ON. 

6. Fire warning lights check: 

a. Test switch - DEPRESSED. 

b. T-handlc and instrument panel warning 
lights go on -CHECKED. 

7. Starter button and clock - DEPRESSED. 

8. External power switch -ON. 
External power advisory light - CHECK.EU 
ON. 

NOTE 

Allow sufficient time for starter engage
ment with battery power only (approxi
mately 1-2 seconds). 

9. Ts less than l 00°C - CHECKED. 

10. Ng accelerating through 14%- CHECKED. 

11. Speed selector - ADVANCE TO GROUND 
TOLE. 

12. Elapsed time - NOTED. 

13. Engine light-orr should occur within 15 sec
onds after opening speed selector - CHECKED. 
(H.efer t.o Section Ill for engine failure to ligbt-orr 
malfunction.) 

14. When light-off occurs-MONITOR T s AND 
Ng ACCELERATION. (Refer to SP.ction UI for hot 
start abort procedures.) 

15. Observe 45% Ng - RELEASF. STARTER 
BUTTON. 

16. Starter Disengaged - CHF.CKED. 

NOTE 

Verify the starter disengaged by observing 
the swing of the standby compass back to 
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Lhe heading of the helicopter . If the 
starter does not disengage, stopcock the 
speed selector and secure the helicopter. 

17. Ground idle Ng 56% ±. 3% - CHECKED. 

18. Engine instruments - CHECKED. 

19. Jsxtcmal power switch - Oli'F. 

20. External power source - DISCONNECTED. 

STARTING WITH AC EXTERNAL POWER. 

1 . Before starting check -COMPLETED. 

2. Fire guard- POSTED. 

3. Speed selector stopcodced- RECHECKED. 

4. External power switch - ON. (External 
power advisory light should not go on.) 

5. Battery switch - ON. 

6. External power advisory light- ON. 

7. Fire warning lights check: 

a. Test switch - DEPRESSED. 

b. T-handle and instrument panel warning 
lights go on -CHECKED. 

8. Starter button and clock - DEPRESSED. 

I 

9. TS less Lhan 100°c - CHECKED. I 
10. Ng accelerat ing through 14% - CHECKED. 

11. Speed selector - ADVANCE TO GROUND 
IDLB. 

l 2. Elapsed time - NOTED. 

13. Engine light-off should occur within 16 
seconds after opening speed selector- CHF,CKED. 
(Re.fer to Section HI for engine failure to Light-ofr 
malfuncLion.) 

14. When light-off occurs - MONITOR T5 AND 
Ng ACCELERATION. (Refer to Section 111 for bot 
start aborL procedures.) 
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15. Observe 45% Ng-RELEASE STARTER 
BUTTON. 

16. Starter Disengaged - CHECKED. 

NOTE 

Verify the starter disengaged by observing 
the swing o f the standby compass back to 
the heading of t he helicopter. If the 
starter does not d isengage, stopcock the 
speed selector and secure the helicopter . 

17. Ground id le Ng 56%.±. 3% - CHECKED. 

18. Engine instruments - CHECKED. 

19. External power switch - OFF. 

20. External power source-DISCONNECTED. 

• During all engine starts, regardless of the 
procedure used, Ng acceleration from 
starter engagement until reaching ground 
idle should be monitored closely. Any Ng 
hangup or lag during start could indicate 
engine bearing or accessory drive problems 
and should be investigated. 

• During all engine starts, regardless of the 
procedure used, iI Nf indications are ob
served the start should be aborted and the 
cause investigated. Nf indications during 
the start cycle may signal failure of the 
freewheeling unit. 

• During all engine starts, regardless of the 
procedure used, if the rotor brake fails to 
hold, the start should be aborted and the 
cause investigated. Continued rotor move
ment with the rotor brake ON will result 
in rotor brake damage or fire. 

ROTOR ENGAGEMENT 

1. Aircraft clear of personnel and equipment -
CHECKED. 

2. Collective p itch -MINIMUM. 
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3. Rotor brake-OFF. 

a. Rotor brake caution light out - CHECKED. 

4. Auxiliary servo pressure- CHECKED. 

5. Primary servo pressure - CHECKED. 

6. Transmission oil pressure rise - CHECKED. 

a. TRANS OIL PRESS caution light on below 
approximately 15 psi - CHECKED. 

7. Nr 33% or higher - CHECKED. 

8. Flight controls - CHECKED. 

If any binding of the flight controls is felt 
or iI rotor response is abnormal - SECURE 
THE AIRCRAFT. 

a. Note that no unusual cyclic stick position 
is required to maintain a level tip path plane. 

b. T rim release- DEPRESSED FOR CYCLIC 
ACTUATION. 

c. Actuat.c flight controls a slight amount in 
all directions, one at a time. 

d. Freedom of movement- CHECKED. 

e. Normal rotor response - OBSERVED. 

9. Servo systems - CHECKED. 

When perfonning servo system check, 
keep thumb on flight control servo shut
off switch and be prepared to return 
switch to ON (centered) position in 
event of erratic behavior or malfu nction 
of flight control system when switch is 
placed in either PRI OF F or AUX OFF. 
Inability to secure either servo is a 
grounding discrepancy. 

a. Primary and auxiliary servo hydraulic pres
sure gages -CHECKED. 



b. Servo shut-off switch - PRI OFF. 

(1) Observe reaction of tip path plane. 
Normal indication is a slight movement of tip path 
plane as stationary star is allowed to move within 
sloppy links - CHECKED. 

T.O. 1H·52A-1 

(2) Primary servo pressure indicates zero 
- CHECKED. 

(3) PRI HYD caution light- ON. 

c. Trim release - DEPRESS FOR CYCLIC 
MOVEMENT. 
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I d. Actuate cyclic and collective, one at a 
time. 

(1) Freedom of movement-CHECKED. 

(2) Observe tip path plane. Abnormal 
response of tip plane might indicate an auxiliary 
servo malfunction - CHECKED. 

WARNING l 
If an excessive movement of the tip palh 
plane is noled, do not continue servo 
check. Place flight contzol servo shutoff 
switch in the ON position and SECURE 
THE AIRCRAFT. 

e. Servo shutoff switch - CENTERED . 

(1) Primary servo pressure indication 
normal - CHECKED. 

(2) PRI HYD caution light off -
CHECKED ." 

f. Raise collective slightly. 

g. Servo shutoff switch - AUX OFF. 

(1) Observe reaction of tip path plane for 
no movement. 

(2) Stick jump - CHECKED. 

(a) Maximum allowable jump in the 
flight controls when the AUX SERVO is turned off 
is: Tail rotor pedals and collective 1/16 inch, 
Cyclic 1/8 inch_ 

I WARNING l 
If limits are exceeded, do not fly the air
craft until the cause of excess jump is 
corrected. 

(3) Auxiliary servo pressure indicates 
zero - CHECKED. 
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(4) AUX HYD PRF.sS caution light on -
CHECKED. 

h. Trim release - DEPRESS FOR CYCLIC 
MOVEMENT. 

i. Actuate flighl controls, one at a time. 

(1) Freedom of movement - CHECKED. 

NOTE 

With auxiliary servo off, increased 
friction will be felt in the cyclic and 
collective. Pedal forces are less than 
normal due to pedal dam.per being off. 

(2) Normal roLor response - CHECKED. 

There should be no tendency of the cy
clic to move when checking collective 
response. If a collective to cyclic coupling 
is noticed, return the servo shutoff 
switch to ON and secure the helicopter. 
A slight cyclic to collective coupling may 
be felt due to installation of solid primary 
servo input rods. The pilot should be able 
to override the coupling and it should not 
be felt with the engine above ground idle. 

j. Servo shutoff switch -CENTERED. 

(1) Auxiliary servo pressure indication 
normal - CHECKED. 

(2) AUX HYO PRESS caution light off 
- CHECKED. 

10. Speed selector - FLIGHT IDLE. 

11. Rot-0r overspeed system - CHECKED. 

a. Speed selector - ADV ANGE TO AUTO 
DETENT OR UNTIL Ng STARTS TO 
OSCILLATE. 

b. Ng trips within limits and oscillates -
CHECKED. 
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NOTE 

Ng should decelerat.e upon reaching ap
proximately 75% Ng. The exact limit.-. are 
specified in Figure 5-3. The :first trip may 
occur at a higher than normal reading 
and should be disregarded. 

c. Overspeed test switch - NORMAL. 

12. Speed selector - MAXIMUM. 

a. Maximum Nf 103%-106% - CHECKED. 

13. Free wheeling unit - CHECKED. 

a. With positive motion tum speed selector 
to FLIGHT IDLE. 

b. Nf/Nr tach needles split - CHECKED. 

c. Rotate speed selector to auto detent and 
allow power surge to peak - CHECKED. 

NOTE 

Nf in the auto detent should be between 
86o/o-91%. lf below 86%, rotate speed 
selec.1;or to just above auto detent and 
back into the auto detent rechecking for 
86% Nf mmimum. 

14. 100% Nf/Nr - SET. 

lf?. Hoist Master Switch - CREW (if Hoist 
check is required) 

HOIST CHECK 

The hoist shall be checked if it is to be used during 
the flight. The flight mechanic will perform the 
following: 

1. Hoist glove - ON. 

2. Ex.tend lhe hoist approximately three feet. 
Inspect for damage to the book and cable. The 
hoist may not be used if any of the cable strands 
are broken. 

3. Actuate the hoist and check the up limit 
switch for proper operation. 
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4. Actuate the hoist using manual override for 
proper operation. 

Do not raise the hoist hook to the full 
up position when operating on manual 
override. The up limit protection is by
passed and the hook and cable may be 
damaged or disconnected. 

5. Return the hoist to the full up position. 

6. Report the status of the hoist upon request 
of the pilot. 

INSTRUMENT EQUIPMENT CHECK 

If single-piloted, the pilot's instruments will be 
checked for normal readings during the check. If 
dual-piloted, the instruments which are duplicated 
on the copilot's instrument panel will be cross
checked as an additional check for proper instru
ment operation. 

1. Loran C Navigator - PREFLIGHT. 

Aboard ship, insure that ship's power is 
disconnected before resetting Loran C 
circuit breaker. 

a. Mode switch - INITIALIZE 

b. Position, GRI and secondary pair, variation 
- ENTERED/CHECKED. 

c. Mode switch - OPERATE. 

d . Waypoints/search data, etc. -ENTERED/ 
CHECKED AS DESIRED. 

2. Fuel quantity indicator - CHECKED. 

a. Selector to TOT position - CHECK 
QUANTITY. 

b. Rotate selector to AFT - CHECK 
QUANTITY. 



c. Depress test switch, needle deflects to 
below zero - CHECKED. 

d. Release test switch, needle returns to same 
reading - CHECKED. 

e. Rotate selector to FWD - CHECK 
QUANTITY. 

f. Quantity in TOT equals FWD plus AFT 
CHECKED. 

8. Caution/ Advisory panel - CHECKED. 

a. Master switch to TEST. All modules and 
master caution light go on with eq\J,al intensity 
-CHECKED. 

b. Master switch - RESET. 

4. Emergency exit lights - CHECKED. 

a .. Jl;mergency exit lights switch - ARMED, 
THEN OFF. 

b. Both emergency exit lights - AIR CREW
MAN OR FM CHECK ON. 

c. Emergency exit lights switch - ARMED. 

d. Both emergency exit lights - AIR CREW
MAN OR FM CHECK OFF (trick.le charge). 

5 . Engine and transmission instruments for nor
mal indications - CHECKED. 

6. GVR/LORAN selector switch - AS 
DESIRED. 

7. Dual tachometer - CHECKED. 

8. Airspeed indicator - CHECKED. 

9. Vertical gyro indicator - CHECKED. 

a. "OFF" flag- HIDDEN. 

b. Adjust indicies as necessary to set actual 
attitude. 

10. Radar altimeter control knob - SET TO 
140 FEET. 

11. Torquemeter - CHECKED. 
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12. Flight director. ASE mof,ie - SET. 

a. Both "OFF" flags - VISIBLE. 

b. Bars and pointets ~ CENTERED. 

13. MA-1 compass-SET; 

a. MA-1 compass and STBY comp~ -
COMPARED. 

b. Slave indicator certtered - CHECKED. 
SLAVE MANUALLY IF NECESSARY. 

c. Compass acknowledge button - DEPRESS. 

NOTE 

During shipboard. operations, the MA-1 
compass may n,ot be accurate due to 
magnetic, disturbances created by the 
ship. Use the ship's magnetic heading in 
this instance an4 coinpare·with the 
STBY compass once clear of the ship. 

14. Barometric altimeter - SET. 

During normal use qf the settipg ~ob 
the counter drums may momentarily 
lock. If this ocGUrs, do not force the 
setting knob. Use of force may cause in
ternal gear disengagement and resuit 
in excessive altitude error. It locking. 
occurs, the required setting may some
times be obtained by turning the knob 
a full turn in the opposite direction and 
approaching the setting again with caution. 

15. Clock - CHECKED. 

16. Tum and slip indicator - CHECKED. 

17. VOR/TACAN #2 ~~die selector switch -
AS DESIRED. 

18. Vertical speed indicator - CHECKED. 

19. Pitotheater switch - AS REQUffiED. (on 
below 10° ·c OAT). . 
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20. Windshield defrosrer swucn - A~ 

REQUIRED. 

21. Engine inlet duct anti-ice system -
CHECKED. (if it's use is contemplated). 

a. Engine anti-ice switch - HOLD IN TEST 
POSITION. 

b. ENG INLET ANTI-ICE caution light cycles 
on and off-CHECKED. 

c. Engine anti-ice switch - ON. 

d. Slight Ts rise - CHECKED. 

e. Engine anti-ice switch - AS REQUIRED. 
(Normally on below 10°c OAT). Refer to COLD 
WEATHER OPS, During Flight, sect.ion IX. 

22. Hoist check - AS REQUIRED. 

a. FM report on hot mike - " HOIST CHECK 
COMPLETE, ON HOT MIKE, HOW DO YOU 
READ'?'' 

b . Pilot - ACKNOWLEDGE. 

c. Hoist master switch-OFF. 

23. NON ESS BUS OVRD switch -ON. 

24. Heater system - AS REQUIRED. 

RADAL T CHECK 

The RADALT check may be performed as soon as 
it is warmed up. The check must be complete prior 

I to the before takeoff check. 

1. Low level warning light on - CHECKED. 

2. RAWS switch - ON. 

3. Press to test for accuracy 100 + 15 feet -
CHECKED. 

4. RAWS audio-CHECKED. 

5. Needle indicates zero-CHECKED. 
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ASE CHECK 

The ASE check may be perf onned any time prior 
to the before takeoff check. I 

1. Tailwheel - LOCKED. 

2. Parking brake - ON. 

3. ASE ENG button - DEPRESS. 

a. Green light - ON. 

b. ASE OFF caution light - OFF. 

c. Flight Director OFF flags hidden -
CHECKED. 

4. Move cyclic in pitch and roll to check proper 
movement or mode ban. 

6. Pilot adjust CG control to place the pitch 
mode bar two units below center index while main
taining a center cyclic position. 

6. Adjust yaw mode pointer one unit to right, 
then center by depressing left rudder pedal. Re
verse this procedure to the left. Disengage, ASE 
ENG light off - CHECKED. 

BEFORE TAXI/TAXI 

1. Crew and passengers - READY. 

2. Chocks-REMOVC:D. 

3. Parking Brake - OFF. 

4. Tailwheel - UNLOCKED. 

NOTE 

The Lailwheel may be unlocked with or 
without forward movement of Lhe bell· 
copter at the pilot's discretion. In either 
case, side loads on the locking pin must 
be neutralized by use of tail rotor pedals 
before the locking pin will unlock. 

5. During taxi check brakes for proper operation. 



6. During taxi, MA-1 compass and turn needles 
tracking properly- CHECKED. 

I 7. The LORAN, Communications and naviga
tion systems which will be used during the flight 
should be checked prior to takeoff. 

BEFORE TAKEOFF CHECK 

I 

1 . Crew and passengers - ALER TED. 

2. Tailwheel - LOCKED. 

3. Parking brake -AS REQUIRED. 

a. Water, ship deck with grid -OFF. 

b. Ship deck without grid - ON. 

4. Transponder - SET TO ALT. 

5 . ASE - ENGAGED. 

Aboard ship, ASE shall be disengaged 
anytime the ship is turning to avoid full 
throw tail rotor pedal deflection induced 
by the ASE heading re tention feature. 

6. COMM-NA V equipment - AS REQUIRED. 

7. Caution panel - CHECKED. 

8. Engine instruments - CHECKED. 

9. Nf/ Nr. 103% -SET. 

10. Flight. instruments -CHECKED. 

11. Ship operations, cockpit sliding windows and 
cabin door - OP EN. 

CRUISE CHECK 

1. NF/Nr - 96-100% - SET. 

2. Wheels - DOWN 

T.O. 1H-52A·1 

BEFORE LANDING CHECK 

1. Heater switch - AS REQUIRED. (Secured 5 
minutes prior to shutdown). 

2. Tailwbeel - LOCKED. 

3. Parking Brake - AS REQUIRED. 

a. Water, ship deck with grid - OFF. 

b. Ship deck without grid - ON. 

4. Wheels - AS REQUIRED. 

5. Caution panel - CHECKED. 

6 . Speed Selector - SET TO ARRIVE IN A 
HOVER WITH 100% Nf/ Nr. 

7. Crew and pas.5engers - ALERTED 

8. Wal.er and ship operations, conditions per
mitting, cabin door and cockpit sliding windows 
- OPEN. 

AFTER LANDING AND TAXIING 

1. Collective pitch - MINIMUM. 

2. Nf/Nr 100%- SET. 

3. ASE - DISENGAGED. 

4. Tailwheel - UNLOCKED. 

5. Transponder - AS REQUIRED. 

PARKING 

1. Head helicopter into the wind if pos.sible. 

2. Tailwheel - LOCKED. 

3. Parking Brake - SET. 

4. LORAN C Navigator- INITIALIZE, then 
OFF. 

5. RAWS - OFF. 

6. Emergency exit lights - DISARM. 
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ROTOR SHUTDOWN-ENGINE 

RUNNING 
1. Speed selector to FLIGHT IDLE - SET. 

2. Droop stops in-CHECKED. 

3. Nf/Nr at or below 48%, rotor brake -ON. 

NOTE 

Apply rotor brake full ON using one 
steady motion. Make no attempt to ease 
rotor to a stop. 

If the rotor brake fails to bring the rotor 
to a complete stop, immediately release 
the rotor brake and abort the shutdown 
o r STOPCOCK the speed selector and 
proceed with Rotor and Engine Shut
down. Continued rotor movement with 
the rotor brake ON will result in rotor 
brake damage or fire. 

4. Electrical load - REDUCE AS NECESSARY. 

NOTE 

Battery drain can be reduced by turning 
off equipment individually or by using 
the BATT START position of the battery 
switch. 

At least one fuel boost pump must be ON 
to supply fuel to the engine to preclude 
flameoul. If the engine flames out due to 
fuel starvation, STOPCOCK the speed 
selector immediately and monit or Ts for 
internal engine fire. 

ROTOR AND ENGINE SHUTDOWN 

1. For engine cooling operate at least 1 minute 
at minimum pitch. 

2. Speed selector - FLIGHT IDLE. 

3. Droop stops in - CHECKED. 

4. Speed selector - STOPCOCK. 
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5. Nr 48% or less, rotor brake - APPLY. 
EXACT TIME AND AMOUNT OF APPLICATION 
DEPENDS ON THE WIND COND[TIONS OR 
OPERATIONAL NECESSCTY. EASE ROTOR TO 
A STOP BY REDUCING ROTOR BRAKE PRES
SURE D URING THE LAST FEW REVOLUTIONS 
OF THE ROTOR, STOPPING THE BLADES AT 
THE DESIRED LOCATION. 

NOTE 

In \vinds greater than 25 knots, apply ro
tor brake full ON a t 48% Nr using one 
steady motion. Make no attempt to ease 
rotor to a stop. 

6. T5 less than 300°C - MONITOR. 

(Refer to Section Ill INTERNAL ENGINE FIRE 
PROCEDURES.) 

BEFORE LEAVING THE 
HELICOPTER 

1. Overhead switch panel - SWITCHES OFF. 

NOTE 

Use the same sequence as before starting 
check, omitting overhead NA V /COMM 
control heads. 

2. Ts less than 300°C - RECHECKED. 

POST FLIGHT 

1. Overtorque clock and flag - CHECKED. 

2. Chocks in - CHECKED. 

3. Perform brief EXTERIOR INSPECTION. 

BASIC MANEUVERS 

GROUND TAXIING 

Ground taxiing should be performed with tail
wheel unlocked, the ASE disengaged, and 
100% Nr/Nf. A small amount of collective may be 
used. Check brakes for proper operation. Maintain 
level attitude with cyclic. 



The helicopter may pitch over on the 
nose if taxied downwind with high or 
gusty winds. If La..xUng under Lhese con
ditions can not be avoided, taxi very 
slowly utilizing collective and cyclic to 
control ground speed assisling with light 
braking as necessary. 

NOTE 

Utilize a taxi director when ia.x.ii.ng in 
close proximity to obstructions. 

The rotor disk as well as the tail cone is 
displaced in the opposite direction of a 
tum. 

AIR TAXI 

Align the helke>pter with the desired track. Cross
wind and downwind taxi should not be accom
plished in winds greater than 25 knots or 20 knots 
respectively. Air taxi altitude should be no higher 
than 5 to 10 feet unless obstacles, FOO, or spmy 
requires higher altitude. Air ta.xi speed is dictated 
hy the surface to which a forced landing would be 
made. 

HOVERING 

Hover is conducted at 100% Nf/Nr at a suitable 
altitude selected by Lhe pilot. Hover altitude is 
based on exisLing condiLions and should be suf
ficient to avoid inadvertant ground contact. 
Factors which should be considered are the con
sequences of engine failure, gross weight, 
obstructions to visibilily (blowing snow, dust, 
sand, water spray) wind velocity, and wind di
rection with respect to the helicopter. High gross 
weights diet.ate a lower hover altitude. 

VERTICAL TAKEOFF 

ASE is nonnally engaged prior Lo takeoff. Set 
103% Nf/Nr at minimum collective pitch. Establish 
a hover at. an altitude appropriate for existing 
conditions. 
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RU NNING TAKEOFF 

A running takeoff reduces the power required to 
become airborne. Increase the collectlve and 
coordinate the cyclic as necessary to begin rolling 
across the su rface. Continue accelerating until 
translational li ft is att.ained, then smooth ly in-
crease collective until takeoff occurs. Lifl-off 
i,;hould be made in a level attitude. Adjust nose 
attitude to insure continued acceleration after 
lift-off and continue transi t ion to fo rward night. I 

NO HOVER TAKEOFF 

This maneuver is useful for departing congested or 
rough areas and to minimize the exposure of t he 
helicopter Lo blowing material. (FOO). 

Procedure 

1. Increase collective and coordinate cyclic and 
tail rotor pedals Lo begin a vertical takeoff. 

2. As Lhe helicopter leaves the surface, apply 
forward cyclic to transition to forward flight. 

TRANSITION TO FORWARD FLIGHT AND 
CLIMB 

Procedure 

1. From a takeoff or a hover, apply forward 
cyclic to accelerate, adding collective as necessary 
to prevent settling. 

2. When translational lift has been aLt.ained, 
below 20 feeL AGL, with a ground speed of 
approximately 10 knots, increase collective (100% 
Q max) and continue acceleration and climb at a 
level attitude until reaching 55 knoL'I. Adjust nose 
attitude to climb at 55 knots until 1000 feet AGL. 
Climb at 70 knots thereafter. 95 percent torque 
should be utilized for climb where practicable. 
LimiL torque settings above 96% to 5 minut.es 
<luralion. 

NOTE 

A nosf! attitude of up to 3 degrees nose 
down may be required in strong winds 
to maintain the departure profile. 
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TRAFFIC PATTERN 

I 
Normal traffic patt.erns will be flown al 55 knots, 
1000 feet (AGL). Pattern altitude may be varied to 
meet local requirements. The autorotative charac
teristics should be considered when determining 
the down wind distance from the landing area. 

NORMAL APPROACH (figu res 2-1, 2-2) 

This maneuver is used to transition to a hover o r to 
a landing, at a specific spot, over land, water, 
mountainous terrain, elevated structures or con
fined areas. With the wide variety of approach 
angles available, the pilot is able to adapt t o various 
operational situations. An approach requiring a 
low rate of descent such as cargo sling operations, 
would utilize a shallow angle. A steep angle might 

be used when approaching a spot bounded by 
obstacles. High rates of descent and/or fast closure 
rates should be avoided. Maint.aining a constant 
apparent ground speed during the last 200-4-00 feeL 
of descent is one method of determin ing closure 
rate. Although the normal approach is best initiat
ed from a downwind position, it may successfully 
be accomplished from any position. Ability Lo 
establish a visual picture of the desired approach 
angle, from any altitude and position, through the 
use of a windshield sight picture, is a requ irement 
for properly completing an approach . This is es
sen tially a HEAD OUT OF THE COCKP IT type of 
approach. Occasionally, the pilot may desire to 
change the spot to which he is making an approach. 
To approach this new spot, power should be ap· 
plied to establish level fl ight (or decrease rate of 
descent) until the new angle is then made. If the 

e,,£,1:.
~~ 

AOJUSTTURN ............. ---~ 
FOR WINO ~ {. , 

. I ,,..-
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PRE LANDING CHECK ............_ 
COMPLETED ~ 
ESTABLISH APPROACH 
55 KIAS 

USE CYCLIC TO MAINTAIN 
C LOSURE RATE 

Figure 2-1. Normal Approach 
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newly selected.spot.is closer than the original, 
power should be further reduced Lo increase the 
rate of descent until the new angle is intercepted. 
Power is then applied to descend along the new 
angle to the desired spot. 

Procedure 

1. The helicopter is normally established on 
downwind a t 1000 feet, 55 knots. However, this 
approach can be commen ced from any point from 
180° position to a straigh t posit.ion. 

2. After aligning the helicopter on straight away, 
regardless of initial altitude , fly a constant angle 
(STRAIGHT-LINE) descent, to the desired spot by 
maintaining a proper windshield sight picture. 

3. On straight away, the constant a ngle 
(STRAIGHT-LINE) descent will place the heli
copter 300-400 feet. above the ground 1000-1500 
feet downwind from the desired spot. 

4. Use the crab method for drift correction 
through 200 feet, then shift to the wing down 
method. 

5 . Maintain the desired approach angle using 
collective while coordinating cyclic to give a com
fortable closure rat.e to terminate in a hover or 
landing at the selected spot. 

V ERTICAL LANDING 

Upon firm contact with the surface decrease col
lective while adjusting cyclic to neu tral. Stop any 
forward movement with brakes. 

RUNNING LANDING 

A mnning landing is one method of terminating a 
normal approach utilizing less power than is 
required for a hover or a no hover landing, or when 
a touchd own with only small changes in power is 
desirable . Tt utilizes the effect of forward airspeed 
(translational lift) to reduce t he power required fo r 
landing. 

Procedure 

1 . When airspeed decreases in the normal 
approach to the desired touchdown speed, adjust 
the nose attitude lo maintain that speed. 
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2. Control descent with collective to touch 
down on the spot with translational lift. Nose 
attitude at touchdown should be o0 - 5o nose up. 

3. When on the ground coordinate the cyclic, 
collective, and brakes as required to control ground 
speed. 

NO-HOVER LANDING 

The no-hover landing is a meihod of terminating a 
normal ap proach. It utilizes less power than is 
required for a hover and can be used to minimize 
FOD ingestion when landing. 

Procedure 

1. During the last portion of the normal 
approach, c oo rdinate cyclic and collective to give 
a well controlled landing with 0-5 knots of ground 
speed (depending on the surface conditions). 

2. After landing, coordinate the cy clic, collective, 
and brakes to control ground roll. 

WAVEOFF 

A waveoff p rovides the pilo t a means of aborting 
an unfavorable approach. Th.is maneuver may be 
executed during any port ion of an approach by 
increasing collective to 95% torque and establish
ing a 55 knot climb. 

CONFINED AREA PROCEDURES 

These procedures provide the pilot w ith guidelines 
for landing in and taking off from an area that is 
restricted by terrain features or other obstacles. 
Additionally, portions of these procedtues apply 
when operating below safe obstacle clearance al ti
tudes when no landing is in tended. Adequate crew 
briefing and coordination cannot be overempha
sized. Each member of the crew must understand 
what is intended and be alert for any hazard which 
may be encountered during the course of the 
operation, which may require an immediate 
WA VEO FF. Normally a confined area operation 
consists o f several parts: high recon, low recon, 
approach and termination, maneuvering, and 
takeoff. 



HIGH RECON 

The higb recon affords the pilot the opportunity to 
evaluate and plan the operation from a safe alti
tude. The high recon is usually flown at about 
1000 feet AGL and in a circular orbit to the side of 
the 8I'ea. This gives the pilot the best possible view. 
The approach, termination, and takeoff should be 
t entatively planned based on the observation and 
estimate of: 

1. Size of the area and long axis of the area. 

2. The presence and height of obstacles. 

3. The condition and slope of the terrain. 

4. Wind direction and velocity. 

5. Forced landing areas. 

6. Anticipated helicopter performance (APPEN
dix I). 

7. Waveoff route. 

LOW RECON 

The low recon is used to confirm observations and 
finalize plans made during the high recon. The Low 
recon may be conducted sep8I'ately or as part of 
the final approach to the area. If conducted sep
arately, the low recon is usually commenced by 
using the approach planned during ibe high recon. 
As the descent is made to the area, the approach 
is br.oken off so as to :fly to the side of the area. 
The low recon is flown at 55 knots and at an 
altitude sufficient to provide adequate observation 
of the area. As the low recon ii:; completed, a climb 
to pattern altitude is made to set up for the actual 
approach . 

APPROACH AND TERMINATION 

Prior to initiating the approach the pilot will brief 
the copilot and crewman. The crewman is utilized 
to advise the pilot of obstacle cleamace on the 
approach. The approach should be a normal ap
proach if possible. The angle selected should be 
one which will clear the obstacle and continue to 
the planned termination point, which is normally 

T.O. 1H-52A-1 

as far forward in the landing area.as conditions per
mit. If a steeper than normal approach is required, 
only that portion from just above the obstacle to 
the spot should be steeper. As the approach .pro
gresses, the pilot should continue to evaluate the 
factors considered on the high and low recons. 
The approach ~ terminated in either a hover or no 
hover landing depending on th.e power available 
and the terrain. Determine the stability of the heli
copter after touchdown prior to reducing power. 
Use of the foot-actuated wheel brakes should be 
considered to prevent forward motion on touch- · 
down in confined areas. 

MANEUVERING 

Air or ground taxi may be utilized depending on 
existing conditions. All crewmembers should keep 
a constant lookout for obstacles during maneuver
ing. 

TAKEOFF 

The takeoff.should be made over the lowest ob
stacle consistent with other factors such as wind 
and utilization of the long axis·of the area. Based 
on new information, the takeoff position may be 
different from that def.ermined during the high 
and low recons. The takeoff may be initiated from 
the surface or a hover. Power should be applied to 
establish a straight line climb angle tbat will clear 
the obstacle. Attain 55 knots as soon as practicable. 
Tn some areas, the w:,nd cannot be depended on for 
added lift until the helicopter is above the 
obstacles. 

LOW ALTITUDE OPERATIONS 

Prior to descending below a safe obstacle clearance 
altitude the pilot should evaluate and plan the 
operation using the High and Low Recon pro
cedures listed above. This is particularly important 
when operating in u.nfamiliai: areas. Cert.a.in 
obstacles, particularly wires, may not appear on 
available aeronautical charts and may be very diffi
cult to detect visually when operating at low 
altitudes . . All crew members must be briefed to 
keep a constant lookout for obstacles during 
maneuvering at low altitudes. If .weather conditions 
require continuous operation below safe obstacle 
clearance altitude, ground speed must be reduced 
so that obstacles may be seen and avoided. 
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SLOPE OPERATIONS 

Slope operations are conducted either upslope or 
sideslope. Never land downslope nor tum the tail 
into a slope during hovering, as the tail rotor may 
cont.act the ground. 

UPSLOPE 

Landing with the nose of the helicopt.er point.ed 
upslope is the most desirable procedure. The 
wheels are normally down but may be raised at 
pilot's discretion for landing on steeper slopes. The 
parking brakes are set on the PRELANDING check. 
When over the desired landing spot, commence a 
slow, vertical descent, until the main wheels touch 
down. Continue lowering collective, while coordi
nating upslope cyclic, until the tailwheel, and the 
weight of the helicopter is resting firmly on the 
ground. If the rotor blades cont.act the droop 
stops before reaching minimum collective pitch, 
raise the collective until the blades are just off the 
droop stops. Maintain this position to complet.e 
the mission. 

I WARNING I 
The helicopter may not be shut down 
after a wheeJs-up landing on an up
slope. The wheels will ext.end when elec
trical power jg secured which may pre
cl!,ide a subsequent rotor engagement 
due to the increased nose-up attitude. 

SIDES LOPE 

Execute the landing by heading the aircraft parallel 
to tbe slope with the parking brake and wheels as 
desired. Descend slowly, placing the upslope wheel 
on the ground. Coordinat.e reduction of collective 
pitch with lat.era! cyclic (into the slope). Reduce 
collective pitch until the tailwheel and the down
slope main wheel touch the ground. Continue co
ordinating reduction of c~llective pitch and ap
plication of cyclic into the slope until all the 
weight of the aircraft js resting finnly on the 
ground. If the rotor blades contact the droop 
stops, cease lowering the collective and hold this 
position to complet.e the mi.5sion. To take off, co
ordinat.e cyclic control and collective pitch to bring 
the aircraft to a level attitude with the upslope 
main wheel still on the ground~ After attaining a 
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level attitude, continue increasing collective pitch 
to bring the aircraft to a hover. 

I WARNING I 
The helicopter may not be shutdown 
after a wheels-up landing on a sideslope. 
The wheels will extend unevenly when 
electrical power ~ secured~ and may 
roll the helicopter over. 

ELEVATED HELIPAD APPROACH 
PROCEDURES 

Elevated helipads are found on roof tops, on oil 
rigs, on aids to navigation platforms, etc. Ap
proaches to elevated helipads are executed in the 
same manner as the confined area approach. 

HIGH RECON AND LOW RECON 

Perform reconnaissance in the same manner as in 
confined area operations. 

APPROACH AND TERMINATION 

A normai approach should be made to the helipad 
with termination at the forward edge of the pad t o 
take best advantage of the wmd and to .insure that 
the tailwheel will be placed on the landing surface. 
The approach may be terminat.ed in a hover or 
with a no hover landing as nece~. Use of the 
foot-actuated wheel brakes will prevent the heli
copter from rolling after.touchdown. The pilot will I 
brief the flight mechanic to open up and provide 
clearance information, especially tailwbeel 
clearance. 

TAKEOFF 

The takeoff may utilize the no hover technique or 
be made from a hover. Following takeoff from an 
elevat.ed structure, a rapid gain in air speed is more 
important than a gain in altitude. This provides the 
pilot bett.er autorot.ative characteristics should an 
engine failure occur. 

CARGO SL~NG PROCEDURES 

The mechanical and electrical operation of the 
cargo sling is explained in detail in Section IV. The 



cargo sling provides the pilot with a method of 
transporting external loads weighing· up to 3000 
pounds. Before commencing cargo sling operations, 
the pilot should obtain information on load 
weight.<;, operating areas and weather as necessary 
to compute the aircraft performance from Appen
dix I. For aircraft weight and balance, the pilot 
need only insure that the center of gravity is within 
limits prior to lifting the external load and that the 
load will not exceed gross weight limitations. Ex
ternal loads shift the center of gravity toward the 
main rotor centroid. The minimum crew for cargo 

I sling operations is one pilot and one flight 
mechanic in the cabin. The flight mechanic is 
mandatory since the pilot does not have manual 
release capability in the cockpit. Cargo sling opera-
tions may be subdivided into hookup, transition.to 
forward flight, cruise, and approach phases. 

PREFLIGHT 

Prior to_ flight the pilot shall ensure that the fol
lowing items are inspected: 

1. The cargo sling for proper. installation and 
security. 

2. Manual rele~ for proper rigging. 

3. Cargo hook for security and condition. Insure 
that atJeast 3/8-inch clearance is visible between 
the swaged ball and the latch inside the hook. 

4. Prior to the first hookup of the day, check 
both manual and electrical operation of the hook. 
A manual release capability is mandatory. 

HOOKUP 

1. Insure the sling is fully extended so that all 
cables and lines are clear. 

2. Cargo sling master switch -ON. 

3. Release mode switch - SLING. 

4. Hot mike - CHECK. 

I 5. Flight mechanic direct pilot into position 
over cargo using hoist voice procedures. 
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6. Ground personnel discharge static electricity. 

'7. Crewr,1an monitor hookup and check ground 
personnel dear of cargo. 

NOTE 

Ground personnel should enter and de
part the hookup area from the starboard 
side of the helicopter. 

8. Crewman report hookup and ready for lift-off. 

9. Pilot increase power until the cable is under 
tension and lift the load vertically. 

10. Crewman report cargo clear of deck. 

NOTE 

Training loads will not exceed 1000 
pounds. 

TRANSITION TO FORWARD FLIGHT 

Transition to forward flight and establish a positive 
rate of climb as soon as translational lift has been 
attai~ed. Do not descend during transition. Accele
ration and maximum airspeed will be dependant 
upon the type of load carried. Some loads will re
quire ah'speeds as low as 10 knots t~IQaintain 
stability. Tums should be coordinated and shallow 
(5° -10° bank). Do not exceed a 30° bank. 

NOTE 

The crewman should monitor. the load 
for oscillation and other unsatisfactory 
indications. Be ready to manually re
lease the load as directed. 

CRUISE 

Cargo sling master switch - SAFE (after 1000 feet 
terrain clearance). 
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NOTE 

Control of oscillating loads is a major 
factor in external load operations. 
Light, bulky, and odd shaped objects 
swing and spin easier than heavy, com
pact loads. Oscillations are usually 
initiat.ed by too much airspeed and 
abrupt control movements. Control 
swing by reducing airspeed and apply
ing slight lateral cyclic as necessary. 

Release uncontrollable loads. 

I WARNING I 
Do not fly over populated areas, build
ings, or other surface c<.jnditions that 
would be endangered or damaged by in
advertent~argo release. Gusty wind 
conditions, action of the load, or air
craft equipment m~ction can cause 
or require unplanned load release. 

APPROACH 

1. Use a NORMAL APPROACH not exceeding a 
rate of descent of 300 feet-per-minute on final. 

2. Hot mike - ON. 

3. Cargo sling master switch - AS REQUIRED. 

4. Crewman direct helicopter into position. 

5. Crewman report - "CARGO ON DECK." 

6. Crewman report - "CARGO RELEASED." 

7. Crewman report prior to landing - "SLING 
STOWED." 
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AUTO position is not to be used with 
loads less than 500 pounds. Do not 
switch to AUTO position until over a 
safe· drop area. 

The Radar Altimeter may be unreliable 
with a load attached. 

WATER OPERATIONS 

TAXI 

Taxiing is accomplished by adding forward cyclic 
and raising collective. Taxi speed is regulated by 
cyclic control. High speed taxiing will result in a 
nose low attitude and bg.ild-up of bow wave which 
will tend to cause the nose of the helicopter to 
tuck. Sideward taxiing speed will be limited to 2 
to 3 knots water speed as the helicopter will 
asrume a high degree of roll. Rearward taxiing 
should only be performed when absolutely neces
sary as rearward vision is limited and the possibility 
of taxiing int.o a floating or sunken object is greater. 
Rough water taxiing should be accomplished by 
utilizing enough collective t.o keep the aircraft in 
light contact with the water and using cyclic to 
resist pitching and rolling tendencies. Rough water 
taxiing should be kept to a minimum. 

• Extreme care should be used when taxi
ing crosswind or downwind in high 
winds. Downwind taxiing m high winds 
can result in an excessively high taxi 
speed. 

• Do not allow the sea to break on heli
copter and/or cqme up the windshield 
and go into the engine. Very little water 
with the collective full down will cause the 
the engine to flame out. 

• When taxiing in unfamiliar areas or 
shallow water, be alert to preclude 
striking floating surface or subsurface 
objects that could damage the hull or 
sponsons_ H hull or sponson damage is 
suspected, an immediate takeoff should 
be made. Wheels should be lowered 
prior to landing in water of questionable 
depth. Actuation of the system while on 
the water may contaminate the struts and 
cause system malfunction. 



NOTE 

Conditions permitting, the cabin door 
should be open for all approaches to 
the water and for all water taxiing, take 
offs, and landings. Interaction between 
the cabin door assembly and the air
frame could cause difficulty in opening, 
and virtually prevent jettisoning the 
cabin door if the helicopter should be
come inverted in t he water. 

HOVERING 

Refer to Basic Maneuvers in this section. Main
taining position over water is difficult and aids 
must be used, such as debr is, seaweed, foam, rot.or 
down wash, and smoke float signals. 

V ERT ICAL TAKEOFF 

Refer t.o Basic Maneuvers in this section. 

NO HOVER TAKEOFF 

Refer to Basic Maneuvers in this section. 

TRANSIT ION TO FO RWARD FLIGHT AND 
CLIMB 

Refer t.o Basic Maneuvers in this section. 

TRAFFIC PATTERN 

Refer to Basic Maneuvers in this section. 

NORMAL APPROACH 

Refer to Basic Maneuvers in this section. 

VERTICAL LANDING 

Refer t.o Basic Maneuvers in this section. 

NOTE 

Altitude and movemen t, particularly at 
n igh t, are difficult to see and judge 
properly, and it is very easy to con tact 
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the water p rematurely. The radar alli. 
meter should be used t.o cross check the 
altitude. 

NO HOV ER LANDING 

Refer to Basic Maneuvers in this section. 

I WARNING I 
To avoid tail rotor contact, do not exceed 
12 degrees nose up attitude on toucl\down. 

WAV EOFF 

Refer to Basic Maneuvers in this section. 

CONFINED AREA PROCEDURES 

Refer to Basic Maneuvers in this section. 

ROTOR SHUTDOWN AND ENGAGEME NT 

While heading into the wind, disengage the ASE 
and decrease the speed selector to FLIGHT IDLE. 
Once the droop stops are in , turn the helicopter 
180° from the windline. Commence a smooth 
application of rot.or brake, simultaneously apply
ing a right rudder until directional cont.rot is lost 
(15% to 35% Nr). When directional control is lost, 
apply rot.or brake full on. The helicopter will th en 
swing left to the approximate desired shutdown 
heading. The amount and rate of turn ·'will be in
fluenced by the strength of the wind . 

Lf the rotor brake fails to bring the rotor 
to a complete stop, immediately release 
the rotor brake and abort the shutdown 
or STOPCOCK t he speed selector and 
proceed with Rotor and Engine Shut
down. Wind, sea and aircraft stability 
condit ions will dictate which course of 
action to follow. Continued rot.or move
ment with the rotor brake ON will result 
in rotor brake damage or fire. 

When engaging the rotor ( engine in FLIGHT IDLE), 
the helicopter will turn to the rigqt as torque is 
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applied to the rotor system. To minimi1.e turning 
of the helicopter and to gain control as soon as 
possible, apply full tail rotor pedal prior Lo releas
ing the rolor brake. Tail rotor control will start 
to become effec.tive at approximately 20% Nr. A 
slight amount of r ight tail roLor pedal is necessary 
to keep the tail rotor blades from striking the flap
ping stops, which is indicated by a medium fre
quency vibration. Tail rotor control will be effec
tive for slow turns while at FLIGHT IDLE (46% to 
50% Nf/Nr). Slowly increase Nf/ Nr to 103% and 
conduct BEFORE TAKEOFF CHECK to resume 
water operaLion. 

Rotor shutdown and engagement shall 
not be practiced unless the following 
conditions are present: Sheltered water, 
day VFR,winds 10 knots or less, Seas 1 
foot or less. 

HOIST PROCEDURES 

Most SAR hoists will be made from a vessel. Al
though the procedures below cover vessel hoists, 

I they are adaptable to land and water hoists. The 
following items shall be briefed prior to commenc
ing a hoist: 

1. Point at which hoist wiU be made. 

2. Ship's heading and speed. 

3. Helicopter heading for hoist. 

4. Type of rescue device to be used (Basket, 
Sling, Litter) including use or non-use of t rail line . 

5. Horizontal and/or vertical clearance to be 
used. 

6. Altitude during the hoist. 

7. Anticipated unusual circumstances. 

8. Expected helo exit direction. 

The quality of the crow briefing will determine 
how efficient and safe the hoist will be. After the 
crew briefing, the pilot will direct tile flight 
mechanic t.o accomplish the Rescue Checklist. 
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RESCUE CHECKLIST 

1. Flight mechanic's safety harness - ON AND 
ADJUSTED. 

2. Visor - DOWN. 

3. Hoist glove - ON. 

4. Hot mike - CHECKED. 

5. Request hoist power and permission to open 
up. 

6. Rig rescue device. 

7. Report - RESCUE CHECKLIST COMPLETE, 
READY AFT. 

HOIST FROM A VESSEL 

Communications should be established with the 
vessel as early as possible to expedite the ren
dezvous and hoist. The ship's personnel should 
be briefed as follows: 

1. If possible, have the vessel assume a heading 
350 to 46° right of the wind lme, underway or 
maintain steerageway. 

2 . Have the vessel lower or stow all ant.ennas, 
booms, rigging, flag staffs, from the hoist area. 

3. The rescue device to be u Lilized will be pro
vided by the helicopter . 

I WARNING I 
Do not use the vessel's equipment ex
cept as a last resort. Litt.ers which are 
specially stressed and rigged for hoist 
operations must be used for maximum 
safety. 

4. Discharge static electricity before handling 
the hoist rig. 

5. Have the vessel's personnel disconnect the 
hoist cable it the rig L-. to be moved away from the 
hoist location. Empahsize that the hook is not to 
be attached to any part of the ve&&el. 

6. PIIA additional information u required. 



The pilot must evaluate the characteristics and rig
ging of the vessel, select the safest hoisting location, 
and establish horizontal and/or vertical clearance 
criteria. The Rescue Checklist will be completed in 
level flight or a hover as appropriate. When hoist 
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preparations are completed, move into position 
while climbing to the desired hoist altitude. The 
hoist rig should be dipped or grounded before de
livering it directly to a survivor. 
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If any possibility exis~ of fuel spillage, 
caution must be used when discharging 
static electricity. 

When ready to commence the hoist, the pilot 
directs the flight mechanic to "GO ON HOT 
MIKE." At this time the flight mechanic should go 
on hot mike, start the hoisting rig down, and com
mence giving ADVISORY REPORTS. When the 
pilot directs the flight mHchanic to "CONN ME IN" 
the flight mechanic commences giving COM
MANDS to position the helicopter over the 
hoisting area as previously briefed. '!'he running 
flow of ADVISORY REPORTS keep the pilot 
informed as to the progress of the hoist. 

I WARNING I 
If at any time during the hoist the flight 
mechanic loses sight of the vessel, he will 
immediately inform the pilot. If possible, 
hoisting should be discontinued and the 
helicopter maneuvered for another 
approach. 

• Simultaneous operation of the hoist and 
main landing gear may overload the aux
iliary hydraulic system. 

• If ICS commq.nicatio:ns are lost, hoisting 
should be discontinued if possible until 
conditions permit a safe continuation of 
the hoist operation. 

• If the hoist doe.snot respond properly to 
the electrical in.puts, the flight mechanic 
shall immediately notify the pilot. Refer 
to Rescue !foist Malfunctions, Section III. 
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If the sea conditions are rough, it may be desirable 
to have the pilot lift the helicopter while the flight 
mechanic simultaneously raises the rig with the 
hoist. This expedites clearing the rig from the 
vessel's deck. Once the rig is clear of the deck and 
obstructions, the pilot must be advised so he can 
move the helicopter clear of the vessel. When clear 
of the vessel, the pilot may lower the helicopter to 
a safe hovering altitude as the hoisting rig is raised. 
The helicopter should not be transitioned to for
ward flight until the hoisting rig is inside the cabin, 
all personnel are seated and strapped in, and all 
equipment is properly secured. 

TRAIL LINE HOIST 

The safest hoist is one using a trail (heaving) line. 
This may be used on any hoist but is most advan
tageous when the pilot cannot obtain a visual 
reference or the deck cannot be "plumbed" with 
the cable. One end of the line sb.ould be attached 
to the hoist hook with a 300-pound weak link. By 
moving as close as practical to the vessel, the end 
of the trail line may be passed to personnel on 
deck so they may,guide the rig to their position. 
The bitter end of the line should be weighted 
sufficiently and lowered hand-over-hand Lo the 
vessel. Additional weights should be used in high 
winds or where the trail line sails excessively. When 
on-scene conditions require, the trail line may be 
tossed to or acros.5 the vessel. If possible, Lhe 
weighted trail line should be tossed across the 
vessel to avoid personnel injury or damage to the· 
vessel. 

WARNING I 
The flight mechanic must use extreme 
care when lowering or tossing the weight
ed trail line to prevent fouling of the 
helicopter rotor system. 

The trail Jines are bundled in 100 ±. 5-foot links. 
The trail line will feed out smoothly when lo.we red 
and should not be uncoiled before use. Once the 
weighted end is on deck, the flight mechanic 
should continue to pay out line while the pilot 
moves laterally to obtain visual contact with the 
vessel. 
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WARNING I 
Do not attach the trail line to tbe hoist 
hook/rig until the rig is ready to go out 
the door. Attaching the trail line prior to 
this could allow the hoist rig to be jerked 
out of the cabin door from behind the flight 
mechanic if tbe line should foul in the 
vessel's standing rigging. 

SALVAGE PUMP DELIVERY 

Salvage pumps may also be delivered to a vessel by 
one of two trail line methods. The DIRECT 
METHOD for pump delivecy is done exactly like 
tbc trail line hoist described above. The 300 pound 
weak link should be used. If environment.al condi
tions or mast and rigging obstructions do not 
permit direct delivery of the salvage pump, the 
INDIRECT METHOD should be utilized. With 
this method of delivery the weighted end of the 
trail line is lowered to the vessel. The helicopter is 
moved left and a low hover is established clear of 
the vessel. After the end of the trail line (without 
a weak link) is attached to the salvage pump, the 
pump is pushed into the water. The vessel 's crew 
must pull the pump alongside and lift it aboard. 

NOTE 

A salvage pump weighs approximately 
110 pounds. The indirect method of 
delivP,ry should only be used when suffi
cient personnel are available on the 
vessel to pull the pump alongside and 
lift it aboard. 

HOIST PHRASEOLOGY 

The pilot and flight mechanic must perform as a 
team to make a safe hoist recovery. To prevent 
confusion·and misunderstanding, the flight 
mechanic will use two types of standardized voice 
repor~: COMMANDS and ADVISORY REPORTS. 
A COMMAND is given to direct the pilot to posi
tion the helicopter. All COMMANDS are given in 
reference to the longitudinal axis of the helicopter. 
All distances given will be in feet. ADVISORY 
REPORTS keep the pilot informed of everything 
else that is _occurring during the hoist. An AD
VISOR Y REPORT is information, not a command. 
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The following is a list of COMMANDS and 
ADVISORY REPORTS that will be utilized during 
a rescue hoist: 

COMMAND MEANING 

GO ON HOT MIKE FM begins ADVISORY 
(given by pilot) REPORTS 

CONN MEIN FM begins giving COM-
(given by pilot) MANDS to position helo 

over the hoist site. 

FORWARD Move helo forward-
feet. 

BACK Move belo back feet. 

LEFT Move helo left feet. 

RIGHT Move helo right feet. 

UP increase helo altitude. 

DOWN Decrease helo altitude. 

HOLD Hold the helo is a posi-
tion relative to the target. 

EASY . (LEFT, Move belo very slowly in 
RIGH'I', ETC.) direction indicated. 

FORWARD AND Combination 
RIGHT COMMAND. 

CEASE COMMANDS Cease giving COM-
(given by pilot) MAND$ but continue 

ADVISORY REPORTS. 

SHEAR! SHEAR! FM and CP (if aboard) 
SHEAR! activate their respective 

shear switch. 

:WVISORY REPORT MEANING 

(Basket hoist example) 

ON HOT MIKE, HA VE FM is beginning the hoist. 
TARGET IN SIGHT, 
BASKE'f GOING OUT 
THE DOOR 

BASKET BELOW Basket is below the hull. 
AIRCRAFT 

I 
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BASKET HALFWAY Self-explanatory. BASKET (CABLE) Basket (cable) no longer 
DOWN/UP PREE fouled on the vessel. 

BASKET HOLD· Basket has been lowered LOST TARGET Pilot has lost sight of the 
ING FEET OFI<' to a safe distance from (given by pilot} hoisting reference. 
THE WATER the water and will not be 

lowered any further until TARGET Pilot has regained sight of 
over the hoist area. (given by pilot} the hoisting reference. 

BASKET ON DECK Self-explanatory. [fa trail line hoist is performed, the following 
additional ADVISORY REPORTS shall be utilized. 

1'1AN GETTING IN Self-explanatory 
THE BASKET ADVISORY REPORT MEANrNG 

MAN IN THE BASKET Man in the basket and TRAIL LfNE GOING FM is beginning to 
ready Lo be hoisted. OUT T HE DOOR deliver a trail line to the 

vessel. 
PREPARE TO TAKE FM is taking in slack and TRAIL LINE HOLD- Self-explanatory 
THE LOAD preparing to I ift the ING FEET OFF 

basket clear of the deck. THE WATER 

TAKING THE LOAD FM is lifting the basket TRAIL LINE SAILING Trail line is sailing aft in 
off the deck with the APT the wind, and extra 
hois t. effort will be required to 

deliver it. 
BASKET CLEAR OF Basket is well clear of 
VESSEL, CLEAR TO the deck and not in TRAIL LINE ON Self-explanatory 
MOVE LEFT danger of fouling in the DECK 

rigging. Move left so the 
pilot can regain visual TRAIL LINE Trail line is being tended 
contact (if lost} and clear TENDED by vessel personnel. 
the helo away from the 
vessel. Continue COM- PA YING OUT TRAlL F~1 is paying out extra 
MANDS. LINE line still in the cabin. 

BASKET OUTSIDE Self-explanatory. WEAK LINK CON- Basket is ready to go out, 
DOOR NECl'ED TO HOIST and FM is making last-

HOOK minute connection of the 
BASKET TN CABIN, Basket is in the cabin and weak link to hoist hook. 
GOrNGOFFHOT being disconnected from 
MI KE the hoisl. FM is going off BASKET CLEAR OF Self-explanatory 

bot mike. VESSEL, TRAIL LINE 

CABIN SECURED, All rescue gear has been 
STILL ON DECK, 
CLEAR TO MOVE 

READY FOR stowed; all passengers LEFT 
FORWARD F LIGHT and crewmen are strap-

BASKET IN CABIN, Self-explanatory ped in and ready for for-
RETRIEVING TRAIL ward flight. 
LINE 

TRAIL LINE IN Basket and trail line are 
BASKET (CABLE} Basket (cable) has CABIN, GOING OFF in the cabin. FM is going 
FOULED become fouled on the HOT MIKE off hot mike to secure 

vessel. passenger and equipment. 
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RESCUE PLATFORM RECOVERY 
PROCEDURES 
The Rescue Platform provides the pilot with a 
particularly effecLive device to recover personnel 
or objects from the wat.er or small boats when a 
water Landing can be made. The platform is 
designed to pennit the night mechanic to work at. 
the outboard side of the right sponson lo assist 
mobile swvivors or to rescue immobile survivors 
with a minimum of time and maneuvering of the 
helicopter. A platfonn recovery is usually a safer 
method of rescue than a hoist when conditions are 
favorable. Platform recoveries are divided in to calm 
water and rough wat.er recoveries depending upon 
the sea conditions. Each platform recovery is com· 
menced by making a sea evaluation to determine 
the direction of the primary and secondary swell 
systems, the wind-driven sea, and the wind. With 
this information and thorough observation of tbe 
recovery target, the pilot briefs the crew fol' the 
recovery. An approach is made into the wind 
terminating in a hover with the recovery target in 
the approximate 1 to 2 o'clock position outside 
the rotor wash pattern. This position affords the 
pilot and night mechanic the best view of the 
target. Once in a stable hover, the pilot will direct 
the flight mechanic to complete the Rescue Check
list. 

CALM WATER RECOVERY 

The rescue platform will normally be used to effect 
the rescue of survivors from sheltered water or 
smooth, calm, open sea condiLions. The flight 
mechanic will lower the platform and go on HOT 
MIKE at the dil'ection of the pilot. Immediately 
after touchdown, the flight mechanic should 
position himself on the platform with the safety 
harness adjusted to permit complete freedom of 
movement on the platform. NormaJly the flight 
mechanic will use the boat book to help retrieve 
the survivors. 

I WARNING I 
To prevent rotor blade con tact, the boat 
hook must not be raised above the 
shoulders. 

Water touchdown should be accomplished with the 
survivor in the approximate 2 o'clock position just 
outboard of the rotor wash. When the pilot desires 
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to receive COMMANDS from the flight mechanic, 
he will direct him lo "CONN ME IN." The helicop
ter should be maneuvered to bring the survivor 
aJongside the rescue platform. The closure rate 
should be slow enough to ensure that the survivor 
is not endangered. The helicopter should be 
brought to a stop in the waler when the survivor is 
alongside the platfonn. Forward flight should not 
be commenced until the cabin is secured. 

• Extreme care must be used in approach
ing parachutes in the water . When re
covering an immoblie survivor attached 
to a parachute, land with the parachute 
well outside of the rotor wash and have 
the flight mechanic use a raft or swim to 
the survivor and free him of the parachute. 

• Do not air taxi close to a small raft as the 
downwash could cause the raft to become 
airborne and contact the rotor blades. 
Land with the raft well outside the rotor 
wash and use minimum collective during 
recovery. 

• When approaching a small boat, the pilot 
must be ready to take corrective action if 
persons in the boat stand up, raise oars, or 
in any way jeopardize themselves or the 
helicopter. A rotor shutdown may be 
Warran t.ed. 

ROUGH WATER RECOVERY 

Tf the sea conditions are such that it is inadvisable 
to land the helicopter into the wind clue to possible 
tail rotor damage, or it is necessary to keep the 
time on the water to a minimum, a rough waler 
recovery should be accomplished. The night 
mechanic will lower the platform and go on HOT 
MIKE at the direction of the pilot. Tum the heli
copter to place the major swell on the port bow to 
tbe port beam, holding the survivor in the approxi
mate 1 o'clock position well outside the rotor 
wash. When the pilot desires to receive COM
MANDS from the flight mechanic, he will direct 
him to "CONN Ml!: IN." While maintaining the 
desired position, evaluate the sea and wind con
ditions, close on the survivor, and when sea 
conditions permit, land with the survivor inside of 



the rotor disc. During this phase, the copilot must 
alertly scan the sea to port. 

Do not allow the swells to break over 
the bow of the helicopter, as an engine 
flameout could occur. 

NOTE 

Certain wind/sea conditions may dictate 
that the major swell system be p laced off 
the starboard bow to starboard beam in 
order to avoid hovering downwind. Ex.
ample: A north wind combined with a 
major swell syst;ero from the east. 

When the survivor is on tbe platform, establish a 
safe hover and, as the helicopter clears the water, 
tum into the wind. Forward flight should not be 
commenced until the cabin is secured. 

RESCUE PLAT FORM RECOVERY PHRASE
OLOGY 

The pilot and flight mechanic must perform as a 
team to make a safe platform recovery. To prevent 
confusion and misunderstanding, the flight 
mechanic will use two types of standardized voice 
reports: COMMANDS and ADVISORY REPORTS. 
A COMMAND is given to direct the pilot to posi
tion the helicopter. All COMMANDS are given in 
reference to the longitudinal axis of the helicopter. 
All distances given with COMMANDS are in feet. 
ADVISORY REPORTS keep the pilot informed 
of everything else that is occuring during the re
covery. An ADVISORY REPORT is information, 
not a command. 

The following is a list of COMMANDS and 
ADVISORY REPORTS that will be utilized during 
a rescue platform recovery: 

COMMAND 

FORWARD 

MEANJNG 

Move hclo forward -
feet. 

BACK 

RIGHT 

LEFT 

EAS'1 __ (RIGHT, 
LEFT, ETC) 
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Move helo back feet. 

Move helo right __ feet. 

Move helo left feet. 

Move helo very slowly in I 
direction indicated. 

FORWARD and RIGHT Combination 
COMMAND. 

HOLD 

UP 

CONN MEIN 

ADVISORY REPORTS 

RESCUE CHECKLIST 
COMPLETE, READY 
AFT. 

MAN APPROACHING 
PLATFORM 

MAN AT PLATFORM 

MAN ON PLATFORM, 
CLEAR TO HOVER. 

MAN IN CABIN, 
GOING OFF HOT 
MIKE 

CABIN SECURED, 
READY FOR 
FORWARD FLIGHT 

Hold the helo in this 
exact position. 

Immediately establish a 
hover. Danger to the sur
vivor or helo exists. May 
be given by the cop iJot. 

FM begins giving COM
MANDS to position sur
vivor alongside the 
platform. 

MEANING 

Self-explanatory. 

The survivor is close to 
the platform and closing. 

Self-P.xplanatory. 

Self-explanatory. 

FM is going off hot mike 
to assist survivor and 
secure the cabin. 

All rescue gear has been 
stowed; all passengers 
and crewrn.en are strap-
ped in and ready for for-
ward flight. 
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PICK-UP INTO 
HOVER,MAN 
DRIFTING 

TOWING 

This is very important. li 
the survivor drifts into an 
area that would endanger 
him, such as too far aft, 
immediately lift into a 
hover. This ADVISORY 
REPORT informs the 
pilot of a potentially 
serious situation. "UP" 
is a COMMAND and 
differs in that it repre
sents an immediate 
emergency. 

Towing wit h the helicopter is prohibited except 
with a line held by the flight mechanic. Towing in 
this manner should be undertaken wiLh great. 
caution. Under no circumstances shall the line be 
attached to any part of the aircraft or the flight 
mechanic. The pilot mw.i. ensure that the line is 
firmly secured to the vessel and that the bitter end 
is hand-held by the flight mechanic. 

FORMATION FLIGHT 

I The Air Operations Manual (COMDT-INST 
M3710.l) outlines the circumstances under which 
formation flying may be conducted. When flying 
formation it is imperative that the flight leader fly 
as smoothly as possible with a minimum of 
attitude and power changes. The flight leader must 
allow his wingman a minimum of 10% torque for 
maneuvering. Communication between units of 
the formation is recommended. The normal 
distance between helicopters is one rotor disc 
diameter with a 10 foot set-up. 

BASIC FORMATIONS 

Column 

The wingman flies directly astern of the fUght 
leader. 

Parade 

The wingman flies on a bearing of 45° Ieft or right 
of the astern position of the flight leader. This is 
a show or flyover-formation. The flight leader will 
be advised when maneuvering from this position. 
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Tactical 

The wingman rues on a bearing of 35° left or right 
of the astern position of the flight leader, and is 
free to maneuver from side to sjde as be desires. 

Cross Country Cruise 

The wingman flies on a bearing of 35° left or right 
of the astern position of the flight leader at a dis
tance of three to four rotor disc diameters. 

MANEUVERING 

When the formation is maneuvering, the flight 
leader should advise the wingman of the expected 
evolution. 

Break-up 

Formations may need to break up for landing 
separation or other purposes. When breaking left 
the formation should be formed in parade right or 
tactical right. T he flight leader will bank his heli
copter smartly to commence the break-up, 3 
seconds later the next helicopter will break, et.c. 

Join-Up 

Join-up may be accomplished from any angle with
in 45o left. or right of the astern position and 
t.en:ninates when the desired formation position is 
attained. As the helicopters close in range, the 
wingman must avoid a fast closure rate. 

SHIPBOARD-HELICOPTER 
OPERATIONS 

Shipboard-helicopter operations require a great 
deal of coordination between the crew of t he heli
copter and the ship's personnel. Pilot's contempJat-
ing ship-helicopter operations should refer to the 
Shipboard-Helicopter Operational Procedures I 
Manual (COMDT-INST M3710.2). The paragraphs 
below cover flight procedures peculiar to the 
shipboard operations. 

RECOVERY PROCEDURES 

Prior to commencing recovery, the pilot should 
satisfy himself that flight deck motion is accept
able for landing. 



TRAFFIC PATTERN 

The normal traffic pattern will be flown al 500 
feet. Prior to reaching the abeam position, 
complete the PRELANDING CHECK. 

APPROACH 

When landing clearance has been p;rant.ed, a normal 
approach to a hover (approximately two rotor 
diameters and altitude of 50 feet astern of the 
vessel) may be commenced. The pilot will vary the 
approach to align the helicopter with the extended 
center line of the vessel, establish a closure rate and 
descenL path that will allow positive control of the 
relative moLion prior to reaching the Hover posi
tion. During the straighL in portion of the approach, 
signals will be available from the r.so Lo assist the 
pilot in the approach. LSO signals are advisory 
except the WAVE OFF, which is mandatory. Main
tain sight of the LSO at all times. If sight of the 
LSO is lost, a WAVE OFF TS MANDATORY. 
Arrive at or near the stern of the vessel wiLh suW
cient altitude to preclude unintentional deck 
contact. Continue Lhe approach to a hover within 
the maneuvering zone. Make a fin al evaluation of 
deck motion and other existing conditions to 
determine if a landing should be attempted. 

WAV EOFF 

A waveoff should be executed at any time doubt 
exists as to Lhe safe conclusion of an approach. It 
may be initiated by the pilot, HCO, or LSO. There 
is no set pattern fo r a waveoff: rather the pilot is 
expected to maneuver the aircraft to a safe flight 
condition and position to resolve the difficulty 
before commencing another approach. 

HOVER 

Position the helicopter over the optimum touch
down point with the assistance provided by signals 
from the LSO. The pilot and LSO must be aware 
of the importance of optimum deck placement on 
landing to permit a rapid, coordinated t iedown. 

LANDING 

From a hover over the touchdown point, the pilot 
should note the vessel 's movement cycle and 
attempt to land at the most favorable moment. 
Lower the collective to establish a positive rate of 
descent. A positive touchdown should be ma<le to 

T.O. 1H·52A-1 

prevent multiple contacts which can result in ex
cessive stresses on the landing gear. As deck 
contact Le, made, continue lowering the collective 
to the full down position. After reaching minimum 
collective pitch, cent.er the cyclic. No further 
control inputs should be made. Cyclic movement 
on deck has no effecL on aircraft stability. ln the 
event of a landing distant from Lhe optimum 
touchdown point, a secure tiedown may not be 
possible. The helicopter should be moved to a 
more suiLable position. 

NOTE 

On vessels with a grid installed, landing 
with one or more main wheels outside 
the grid will normally require reposition
ing the aircraft in order to effect a 
tiedown. 

LANDING WITHOUT THE GRID INSTA LLED 

The procedures for approach and landing without 
the grid installed remain the same as for operations 
with the grid except t hat the landing will be ac
complished with the parking brake SET. 

NIGHT RECOVERY. I 

Depth perception is seriously impaired and closure 
rate is more difficu lt to determine at night. Night 
pattern and approach procedures arc the same as 
for daylight, however, if positive visual contact is 
not made with the surface by 140 feet, a BEEP 
should be used. Once established in a stable hover, 
air tax i to the ship. 

NOTE 

Prior to approaching Lhe ship, secure the 
nose light and the anLi-collision lighl...<i. 
Hover lights should be used if Lhey are 
tilted downward sufficiently to preclude 
h lind ing the LSO. 

Due to the difficulty in discerning deck motion at 
night, the helicopter should cross the stern of the 
ve.'isel at a slightly higher altitude than during day
light to insure adequate tail wheel clearance. Once 
over the deck, the pilot should closely monitor 
the signals from the LSO as these will usually be 
his only source of information on position, 
attitude, and altitude. 
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NOTE 

The pilot should consciously avoid trying 
to fly formation on the superstructure. 

PRIMARY TIEDOWNS 

When the aircraft is firmly on deck, give the 
"attach Liedowns" signal, if they are to be used. 
After the pilot signals to accept primary tiedowns 
the aircraft is considered to be attached to the 
deck unless the LSO gives a waveoff or hover signal 
in reply. FURTHER ATTEMPTS AT FLIGHT 
ARE PROHIBITED. Subsequent to signaling for 
the tiedowns, should the helicopter become un
stable to the point where a mishap is imminent, 
the appropriate action for the pilot is to stopcock 

I the engine, apply the rotor brake, and turn the 
battery switch off. 

REMAIN ING ON DECK WITHOUT SHUTDOWN 

Should the vessel change course while the helicop
ter is on deck, the pilot must disengage the ASE to 
avoid fuU throw rudder pedal deflection induced 
by the ASE heading retention feature. 

I WARNING I 
The use of secondary tiedowns with the 
rotor engaged is proh ibited due to the 
danger of inducting ground resonance. 

~,HUTDOWN 

The LSO will provide droop stop signals. Under 
conditions of extreme wind, excessive fligh t deck 
motion, or with faulty droop stops, the flight deck 
will be cleared of all personnel. Normal Rot<>r and 
Engine Shutdown p rocedures apply. 

ENGINE START AND ROTOR ENGAGEMENT 
NORMAL PROCEDURES APPLY 

SHIPBOARD TAKEOFF 

When ready for takeoff, si.gnal the LSO to remove 
the primary tiedown straps. Observe all straps 
removed. Execute a vertical takeoff, ensuring that 
the nose of the aircraft docs not cross the forward 
peripheral line, and when sufficient altitude is 
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attained, move laterally clear of the ship, left or 
right, into a position where a normal or instrument 
takeoff, as appropriate, can be made. 

NIGHT TAKEOFF 

The night takeoff will be the same as the day 
takeoff until the aircraft is latera lly clear of the 
ship. From that point, an instrument takeoff is 
required. 

EMERGENCY PROCEDURES 
TRAINING 
The procedures set forth in Section CU of the 
Flight Manual should be studied and used for all 
actual emergencies. The procedures described in 
this section are for training only. They ensure that 
correct, non-interfering habit patterns are learned 
by the pilot and eliminate confusion between 
pilots while simulating emergencies. Guidelines are 
established for each procedure specifying minimum 
pilot qualifications. A Pilot Under Instruction 
(PUI) in this section may be a Student Pilot, Co· 
pilot, First Pilo t, or an Aircraft Commander. An 
Aircraft Commander acLing as an instructor pilot 
or a syllabus training fligh t may perform all or part 
of the PU l procedures in order to demonstrate a 
maneuver. 

In specified maneuvers the Safety Pilot (SP) 
induces the simulated emergency and restores air
craft systems to normal configuration. TRAD TV 
ON LY evolutions are not contained in this manual. 
The following safety criteria app ly when practic ing 
simulated emergencies: 

1. Do not practice dual emergencies. Do not 
practice ASE OFF with any simulated emergency. 

2. Operating conditions should be ideal. Opera
tions IR.rminating in a landing or hover should be 
conducted on or t.o an area clear of obstacles with 
crash equipment available. 

3. Simulated emergencies should be realistically 
accomplished. 

4. The following voice report is required any 
t ime engine governing is changed from speed 
selector to emergency throttle or vice versa: "I 
have the aircraft on emergency t.hrottle (or speed 
selector)." Also, when passing control of the air
craft during any operations involving the use of 



emergency throttle, the method of engine govern
ing will be included in the required voice procedure. 

5. Do not practice autorotations immediately 
following emergency throttle work. It is extremely 
easy for the Pilot Under Instruction Lo mistakenly 
rotate the emergency throttle full on instead of the 
speed selector when the two emergencies are 
p1acticed in that order. 

SIMULATED COLD HANG-UP 

Objectives 

To develop proficiency in recognizing cold hang-up 
symptoms a.pd in metering additional fuel with 
emergency throttle during a cold hang-up. 

Discussion 

Refer to Chapter VII, page 7-2, paragraph 5, 
entitled Cold Hang-up. 

Guidelines 

1. Simu lated cold hang-ups may be practiced by 
a designated Aircraft Commander (AC) without 
another pilot in the cockpit . In that event he 
would perform both the duties of the pilot under 
instru<;tion (PUI) and the Safety Pilot (SP) as listed 
in the procedur-es. 

2. Simulated cold hang-ups may be induced by a 
Safety Pilot (SP) who is a designated Aircraft Com
mander. The PUI may be a Student Pilot, Copilot, 
First Pilot, or another Aircraft Commander. 

Procedures 

SP - Open P3 valve prior to engine start. 

PUI - Start engine. Following the light-off, Ng 
acceleration will slow down between 30 

' and 60%, and T5 will remain low, indicat-
ing a cold hang-up. 

Advance emergency throttle slowly to 
increase Ng to ground idle. 

Release starter at 45% Ng. 

SP - Close Pa valve. 
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PUI - Close emergency throttle. Observe ground 
idle Ng. 

SP - Check emergency throttle closed. 

Simulated emergency terminated. 

SIMULATED ENGINE COMPARTMENT FIRE 
ON THE GROUND 

Objectives 

To develop rapid and correct responses towards 
accomplishing the engine compartment fire on the 
ground emergency procedures. 

Discussion 

To achieve maximum benefit an engine compart
ment fire must be simulated at a point where the 
PUI can actu~y move the speed selector and T
handle. This emergency is best simulated 
immediately before or af'ter parking, but prior to 
engine shutdown. 

Guidelines 

The simulated engine compartment fire may be 
induced during ground operations by a Safety 
Pilot (SP) who is a designated Aircraft Commander. 
The PUI may be a Student Pilot, Copilot, First 
Pilot, or another Aircraft Commander. 

Procedures 

SP - Announce on res "Simulated fire warning 
light on." 

PUI - Stop Aircraft. 
Speed selector - STOPCOCK. 
Battery switch - CHECKED ON. 
T-Handle - PULL TO FIRE EXTIN
GUISHER ARMED POSITION. 
Announce - Words to the effect: "There is 
no indication of an engine compartment 
fire . If a fire was indicated I would 
discharge the fire extinguisher, tum the 
battery off, stop the rotor, set the parking 
brake, exit and fight t he fire." 
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NOTE 

The engine cowling fire shutter doors 
must be reset prior to the next. engine 
start. 

Simulated emergency terminated. 

EMERGENCY THROTTLE OPERATION 

Objective 

To develop proficiency in maintaining rotor RPM 
while governing the engine with emergency throttle. 

Discussion 

Flight utilizing emergency throttle requires the 
pilot to perform the governing function normally 
accomplished by the automaf.ic fuel control. Co
ordination of the emergency throttle (power) and 
collective pitch (rotor loading) is necessary to 
maintain desired rotor RPM and torque. Both 
emergency throttle and collective pitch. are variable 
factors: A change of one will require a correspond
ing change of the other with respect to both magni
tude and rate of change. When changing power 
settings, the emergency throttle and t he collective 
pitch must be changed simultaneously to maintain 
rotor RPM. When a power change is not required, 
rotor RPM can be maintained with small adjust
ments of the collective. 

Guidelines 

1. Practice emergency throttle operations may 
be conducted by a designated Aircraft Commander 
(AC) without an~ther pilot in the cockpit. 

2. Practice emergency throttle operation may be 
conducted by a Student Pilot, Copilot, or First 
Pilot (PUI) with a designated Aircraft Commander 
as the Safety Pilot (SP). 

Procedures 

AC or PUI - Assume control of aircraft. 
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Adjust speed selector to 96% Nf/Nr. 
Adjust emergency throttle to 100% 
Nf/Nr. 
Maintain 100% Nf/Nr during all 
maneuvers. 

Close emergency throttle. 
Adjust speed selector to desired 
Nf/Nr. 

Simulated emergency terminated. 

TAIL ROTOR CONTROL MALFUNCTION 

Objective 

To acquaint pilots with aircraft response exper
ienced in tail rotor control malfunctions in which 
the tail rotor pitch becomes fixed at a constant 
anti-torque setting (tail rotor thrust); to develop 
skill in the analysis and evaluation of power, 
airspeed, and yaw relationships at altitude; and; 
to develop skill in successfully landing the aircraft 
regardless of the anti-torque setting available. 

Discussion 

Tail rotor control malfunctions are situations in 
which the tail rotor anti-torque thrust is fixed or 
limited to only minor change. 

The tail rotor malfunction discussed in this proce
dure is one in which pilot control of the tail rotor 
is completely lost and the tail rotor pitch is con
t.rolled by the ·counterweights on the tail rotor huh 
assembly. This will result in a pitch setting approxi
mating that .required for a normal hover, 70% fi9 
80% torque. This anti-torque thrust setting will 
allow for an approximate normal approach to a 
running landing or a hover. The approach may be 
executed by reducing power to simultaneously 
descend and decelerate to the back side of the 
power curve. This method will result in a left yaw 
whenever torque is set below t he fixed anti-torque. 
As airspeed is reduced on the backside of the 
power curve, an increase in torque will reduce the 
amount of left yaw.. The rate of descent in this 
condition will be at a rate determined by the 
difference between power required and power 
applied. Minor heading changes prior to touch
down can be affected by minor changes in torque. 
Increases in power will cause right yaw while 
decreases in power will cause left yaw. The termi
nation-running landing or hover-is dependent 
upqn the tail rotor counterweight setting and the 
aircraft performance, which is a function of the 
ambient conditions and gross weight. 



Guidelines 

1. A simulated tail rotor control malfunction 
may be induced by a Safety Pilol (SP) who ls a 
designat.ec.l Aircraft Commander. The Pilot Under 
Instruction (PUI) may be a Student Pilot, Copilot, 
FirsL Pilot, or another Aircraft Commander. 

2. Entry into the simulated tail rotor control 
malfunction should be made from 1000 feet AGL. 

3. This maneuver will be terminated at an alti
tude of not les.q than 10 feet AGL in a hover or air 
taxi. 

Procedures 

SP - Assume control of aircraft. 
Establish level flight at 66 knots. 
Remove feet from contact with tail rot.or 
pedals. 

NOTE 

Feet are off the pedals through out the 
entire evolution. Positive control may be 
regained any time if necessary. 

PU1 - Disengage yaw channel. 
Assume control of aircraft, with feet on 
deck. 

SP - Turn off AUX Servo. Aircraft will probably 
yaw left, but may remain steady or yaw 
slightly right, dependent upon power applied 
and tail rotor count.crweight setting. 
Keep feet off pedals unless required to restore 
a safe yaw angle. 
Tum AUX Servo on. 

PU[ - Conduct a flight check at altiLude, observ
ing effect of various power settings and 
airspeeds on yaw angle. 
Attempt to determine most favorable com
bination for touchdown. 
Establish a long straight in approach. 

During this evaluation, the following yaw 
angle limiLations should be observed to 
prevent stmctural damage. 
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15° at 86 kno ts 
30° at 65 knots 
90° at 25 knots 

NOTE 

On short final, as the aircraft decelerates, 
some unusual left yaw conditions may be 
encountered due to low power applied 
and loss of streamline effect. The amount 
of yaw is an indication of the power - air 
speed combination for touchdown. The 
greater the yaw angle, the higher the 
power (lower the airspeed). 

Approaching the touchdown polnt, apply 
only that power required to arrive at a zero 
yaw angle. Maintain a proper attitude for 
termination-running landing or hover. If 
the nose goes to a right yaw condition prior 
to termination, increase airspeed with 
cyclic to allow a reduction of power which 
will bring the nose back to the left. Read
just airspeed/power combination for zero 
yaw angle. 
Plan for a running landing, but it is not un
common for the aircraft to terminat.e in a 
hover. 

SP - Prior to simulated running landing, or after 
esLablishlng a hover, take control of aircra~, 
feet on pedals. 

PUI - Re-engage yaw channel. 

Simulated emergency terminated. 

AUXILIARY SERVO OFF OPERATION 

O bjectives 

To expose pilots to the aircraft responses experi
enced in auxiliary servo off operations. To 
demonstrate the interface between electrical/ 
electronic ASE components and the auxiliary 
servo and to develop proficiency in aircraft 
control. 

Discussion 

While flying with the auxiliary servo system 
secured, increased friction will be felt in the cyclic 
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and t he collective. Pedal forces are less t han normal 

I due to Lhe pedal damper being off. Selecl an air
speed which keeps the aircraft in balanced flight 
with a minimum of tail rotor pedal pressure. The 
pilot should observe that the ASE continues to 
operate normally electrically but is ineffective be
cause it cannot make the required mechanical in
puts at the auxiliary servo. 

Guidelines 

1. Practice auxiliary servo off operations may be 
conducted by a Student Pilot, Copilot, or First 
Pilot (Pun with a designated Aircraft Commander 
acling as a Safety Pilot. (SP). 

2. Practice auxiliary servo off operations may be 
conducted by a designated Aircraft Commander 
wit.bout another pilot in the cockpit. 

Procedure 

PUl - Take contzol of aircraft. 

SP -Tum auxiliary servo off. 

PUI - Perform normal maneuvers auxiliary o ff. 

SP - Tum auxilary servo on. 

Simulated emergency terminated. 

AUTOROTATIONS, POWER RECOV ERY, 
V ISUAL 

Object ives 

To develop the correct habit patterns for dealing 
with an engine failure during flight or an engine 
power decrease condition. 

To develop proficiency in recognizing and applying 
the proper aircraft maneuvering required to suc
cessfully execute precision autorotations. 

Discussion 

The autorotation is an emergency procedure rather 
than a normal flight maneuver. 'fhe p ractice of 
power recovery visual au torotations should be 
conduct.ed in such a manner as to reinforce the 
emergency procedures for an engine failure during 
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flight o r an engine power decrease condition. En
t.ry in to the autorotation should be followed by a 
rapid analysis of the engine instruments so that 
maximum time would be available to recover with 
emergency throttle if the engine is capable of pro
ducing power. During the analysis o f engine instru
ments, decide and announce if emergency th rottle 
can be used. 

A further objective of practice power recovery 
autorotations is recognizing what is required, and 
applying the p roper techniques, to terminate in a 
selected landing area. To meet this objective, 
power recovery visual autorotations should be 
practiced where it is necessary to use the variables 
of airspeed, sides lip angle, and ground track to 
terminate at the selected landing area. Cont.inuous 
practice of power recovery autorotations to spot 
will result in a working knowledge of how to apply 
these variables, and will assure than an en gine 
failure during flight will be followed by a success
ful autorotation. 

For disucssion and practical application purposes, 
visual autorotations have been grouped in to three 
speed ranges: 25 to 45 knots or steep angle auto
rotations, 45 to 65 knots or minimum rate of 
descent autorotations, and 65 to 82 knots o r 
maximum glide autorotations. Throughout the pro
cedural discussion of these autorotalions, notes 
and cautions have been provided which warrant 
particular attention, as they refer t o hazards and 
flight regimes to be avoided. 

Gu idel ines 

1 . Power recovery visual autorotations may be 
practiced by a designated Aircraft Commander 
without another pilot in the cockpit, o r by a 
Student Pilot, Copilot, or First Pilot with a Safety 
Pilot. who is a designated Aircraft Commander. 

2. Unannounced ent.ries may be induced by a 
Safety Pilot at any altitude above 1000 feet. AGL 
witbin range of a recovery area. 

3. Preplanned entries may be made at any alti
tude above 500 feeL AGL within range of a 
recovery area. 

4 . Night practice power recovery visual autorota
tions may be conducted only to a lighted airport 
with crash equipment. immediately available. 



Due to the lack of visual cues at night, 
practice autorotations should be accom
plished with added caution. 

5; Day practice power recovery visual autorota
tions to land shall tenµinate at 1000 feet AGL 
with a no-flare recovery if crash equipment is not 
immediately available. 

6 . Day practice power recovery visual autorota
tions to water shall terminate at 1000 feet AGL 
with a no-flare recovery if a crash boat or another 
helicopter is not immediately available. 

7. Practice power recovery visual autorotations 
will not be conducted at gross weights above 7600 
pounds. 

8. Power off autorotations will be practiced only 
under the direct supervision of TRADIV Instructor 
Pilots. 

Procedure 

AC or PUI - Preplanned autorotations may be 
entered from any position in ac
cordance with the guidelines listed 
above. The normal method of entry 
is to lower the collective with a 
positive steady movement to mini
mum and then split the needles 
(Nf/Nr) by decreasing the speed 
selector to the AUTO DETENT. 
After establishing the autorotative 
descent toward the intended land
ing area. scan the dual tachometer 
to verify a needle split, and Ng/'1'5 
to determine if the engine is still 
running. Make a voice reJ;>Ort of the 
engine status to the safety pilot. 

SP - Unannounced entries may be made in accord
ance with the above guidelines. The method 
will be to retard the speed selector to the 
AUTO DETENT. 

AC or PU! - Fly aircraft to the selected landing 
area using variables of airspeed, 
ground track, and sideslip angle. 
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Rotor RPM must be.closely monitored 
when maneuvering during al~torotations 
to prevent a rotor,overspeed or underspeed 
condition. 

[ WARNING J 
During any practice autorotation, if not 
satisfied with the progress of the 
maneuver, the surface conditions, or 
any adverse conditions, execute a WA VE 
off. Failure to execute a wave of.f when 
any one of the above conditions is initial
ly perceived may place the· aircraft in a 
situation where a successful 'l'ecovery is 
unlikely. 

Steep Angle Autorotation (25 to 45 knoi!f) 

Use the slow airspeed range, side slip, and "S" 
turns whenever the glide must be shortened to 
reach an area that would be overshot using higher 
airspeeds. 

1. Enter the autorotation and evaluate the re- . .. 
quirements for terminating in a selected area. ·, .. . .. 

2. Adjust pitch attitude for an airspeed that re-~ 
suits in the required glide angle. S-turns and side 
slips may also be used to lose altitude to avoid 
very low airspeeds where a steeper descent angle 
is required. 

Airspeeds in the lower end of this range 
will be accompanied by increasing rates 
of descent and should be avoided. The 
low airspeed will not require much flare 
to establish a suitable ground speed for 
termination, and the rate of descent will 
not be significantly reduced by this mild 
flare. Airspeeds below 25 lmots, or below 
translational lift , will cause excessive 
rates of descent, which may be beyond 
the capability of the rotor system to ade
quately cushion the landing with collec
tive application. 
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3. Adjust collective t;o maintain 100% Nr. 

Rapid changes in pitch attitude will 
result in rapid changes in Nr requiring 
collective adjustments t;o maintain Nr 
at 100%. 

4. Between 200 feet and 70 feet, flare as re
quired to slow the aircraft to the desired ground 
speed for terminating the autorotation. 

5. Start advancing the speed selector at 200 feet 
AGL, to be at full increase not later than 150 feet 
AGL. 

I WAANING I 
Late application of the speed selector to 
full increase may not allow sufficient 
time- for the engine to spool up. II the 
collective is being raised during t he spool 
up o! Lhe engine,'Nf/Nr will decay under 
·the increasing rot.or blade pitch, making 
power recovery in a hover unlikely. The 
inadvertent ground contact and subse
quent unloading of the rot.or blades will 
be followed by a strong yaw right as the 
engine drives Nf from its low point to the 
setting called Corby the speed selector. 

6. Lower the nose to the proper attitude for the 
actual or simulated terrain (0° - 3° nose up for pre
pared surfaces, 6° nose up !or unprepared surfaces 
and water). 

7. Apply collective to stop the descent no lower 
than 10 feet AGL, at a ground speed suitable for 
the actual or simulated terrain. 

2-36 

Under calm wind conditions, it may be 
necessary to remain in translational li(t to 
insure that enough power is available to 
terminate the maneuver no lower than 
lO feetAGL. 

8. Readjust speed selector to 100% Nf/Nr. 

Simulated emergeqcy terminated. 

M iriimum A ate of Descent Autorotation (45 to 
65 knots) 

The minimum zate of descent autorotation should 
be used whenever a.Iriving at a particular area is 
not of prime importance, as when over large bodies 
of water. 

1. Ent.er the aurorotation and evaluat.e the re
quirements for terminating in a selected area. 

2. Adjust the pitch attitude for an airspeed that 
results in the required glide angle. 

3. Adjust collecLive to maintain 100% Nr. I 
4 . At approximately 150 to 100 feet AGL, 

initiate a flare to slow to the desired ground speed. 

NOTE 

'fhe altitude for beginning the .flare, the 
amount and rate of flare, vary with air
speed, weight, and density altitude. The 
effect of the flare is det.ennined visually 
and the rate and amount of flare may be 
adjusted so that grou'nd speed, attitude, 
and rate of sink are all under control 
when descending through approximately 
50 feet. 

5. Advance t he speed selector to full increase 
not later than reaching the top of the flare, regard
less of the amount of flare used and the altitude at 
which the flare was commenced. 

6. Lower the nose to the proper attitude for the 
actual or simulated terrain (0° - 3o nose up for pre
pared surfaces, 5° nose up for unprepared surfaces 
or wat.er). 

7. Apply collective to stop the descent no lower 
than 10 feet AGL at a ground speed suit.able for 
the actual or simulated terrain. 



Under calm wind conditions, it may be 
nec~ary to remain in translational lift 
to insure that enough power is available 
to terminate the maneuver no lower than 
10 feet AGL. 

8. Readjust the speed selector to 100% Nf/Nr. 

Simulated emergency terminated. 

Maximum Glide Autorotation (65 to 82 knots) 

The maximum glide autorotation should be used 
whenever the gli~e must be extended to reach a 
selected area. 

1. Enter the autorotation and evaluate the re
quirement.s for terminating in the selected area. 

2. Adjust the pitch attitude for an airspeed that 
results in the required glide angle. 

NOTE 

• If airspeed was low when entering the · 
autorot.ation, pushing the nose over to 
gain airspeed will give the appearance ini
tially of steepening rather than extending 
it. Not until airspeed is stabilized will the 
result of the increased airspeed and the 
need for any further adjustments be 
apparent. 

• Increasing airspeed above 82 knots will 
begin to diminish the distance covered 
over the ground. If additional glide 
extension is necessary, the only remain
ing variable is rotor RPM. Reducing 
rotor RPM will be effective in extending 
the glide only down to approximately 
95% Nr. 

3. At approximately 120 to 90 feet AGL, flare 
as required to reduce ground speed to a rate ac
ceptable for touchdown. 
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Rotor RPM will build in the flare and 
collective loading will be necessary to 
prevent overspeeding of the rotor 
system. 

NOTE 

Flaring too rapidly may cause a climb in 
the flare which could result in a higher 
than desirable exit altitude. 

4. Advance the speed selector to full increase 
not later than reaching the top of the flare regard
less of the amount of flare and the altitude at 
which the flare was commenced. 

5. Lower the nese to the proper attitude for tlie 
actual or simulated terrain (0° - 3° nose up for 
prepared surfaces, 5° nose up for unprepared 
surfaces or water). 

6. Apply collective to stop the descent no lower 
than 10 feet AGL at a ground speed suitable for 
the actual or simulated terrain. 

Under calm wind conditions, it may be 
necessary to remain in translational lift 
to insure that enough power is available 
to terminate the maneuver no lower than 
10 feet AGL. 

7. Readjust the speed selector to 100% Nf/Nr. 

Simulated emergency terminated. 

AUTOROTATIONS, POWER-RECOVERY, 
HOODED 

Objectives 

To develop the correct habit patterns for dealing 
with an engine failure during flight in instrument 
conditions. 
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Discussion 

The autorot.ation is an emeygency procedure rather 
than a normal flight maneuver. The practice of 
power-recovery hooded.autorot.ations should be 
conducted in such a manner as to reinforce the 
emergency procedures for an engine failure in 
flight in instrument conditions. Entry into the 
autorotation should be followed by a rapid analy
sis of the engine instruments so that maximum 
time will be available to recover with emergency 
throttle if the engine is capable of producing 
power. During the analysis of engine instruments, 
decide and announce if emergency throttle can be 
used. 

Guidelines 

1. Power-recovery hooded autorotations may be 
p:racticed by a PUI who is a Student Pilot, Copilot, 
First Pilot, or an Aircraft Commander, under the 
supervision of a Safety Pilot (SP) who is a desig
nated Aircraft Commander. 

2 Unannounced entries to power-recovery 
hooded autorotations may be induced by the SP 
at any altitude above 1000 feet AGL within the 
range of a recovery area .. 

3. Preplanned power-recovery hooded autorota
tions may be entered at any altitude above 600 
feet AGL within range of th~ planned recovery 
area. 

4. Day practice power .recovery hooded autoro-
1 t.ations to land shall terminate at 1000 feet AGL 

with a no-flare recovery if crash equipment is not 
immediately available. 

I 
6: Day practice power recovery hooded auto

ro~tions to water shall terminate at 1000 feet 
AGL with a no-:fiare recovery if a c:rash boat or 
another helicopter is not immediately available. 

6. Night practice power-recovery hooded auto-
rot.ations are prohibited. 

7. Practice power-recovery hooded aut.orotations 
will not be conducted at gross weights above 7600 
pounds. 

8. Power-off hooded autorotations will be prac
ticed only under the direct supervision of TRADIV 
Instructor Pilots. 
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Procedure 

SP - Fly aircraft to vicinity of recovery area .. 

PUI - Assume control of the aircraft. 

Preplanned autorotations may be entered 
from any position m accordance with the 
guidelines. The normal method of entry is 
to lower the collective with a positive 
steady movement to minimum and then 
split the needles (Nf/Nr) by decreasing the 
speed selector to tbe AUTO DETENT. 
After establishing an autorot.ative descent 
at 55 knots, 100% Nr and a tum toward I 
the wind line, scan the dual tachometer to 
verify the needle split, and Ng/Ts to de
termine if the engine is still running. Make 
a voice report of the engine status to the 
Safety Pilot. 

Place feet on the deck. 

SP - Unannounced entries may be made in accord
ance with the guidelines. The method will be 
to retard the speed selector t.o the AUTO 
DETENT. 

Ensure that the autorotation will terminate in 
the recovery area. Adjust the heading if 
necessary. 

PUI - Adjust collective to maintain 100% Nr. I 
At 140 feet on the RADALT, flare the 
nose at a rate so as to arrive at 20° nose up 
at 70 to 90 feet. 

Advance the speed selector t.o full increase 
not later than reaching the top of the flare. 

Maintain 20° nose up until ·the airspeed has 
decreased to the desired exit speed (20 
knotB for calm winds, add one knot for 
each two knots of surface winds). 

Once the desired exit speed is reached, ex.it 
the flare to a 5° nose up- touchdown 
attitude. 

SP - Take control of the helicopter with sufficient 
altitude to stop the descent no lower than 
10 feet AGL. 



Under calm wind conditions, it may be 
ne~ to remain in translational lift to 
insure that enough power is available to 
terminate the maneuver no lower than 
10 feet AGL. 

ReadJUst the speed selector to 100% Nf/Nr. 

Simulated emergency terminated. 

·EMERGENCY THROTTLE RECOVERY FROM 
POWER DECREASE CONDITION 

Objectives 

To develop the correct habit patterns for success
ful recovery from an engine power decrease con
dition; to maintain proficiency in correct and time
ly use of emergency throttle in an autorotation; 
and, to reinforce the correct positioning of the 
speed selector after recovery. 

Discussion 

The practice of emergency throttle recoveries 
should be conducted :in such a manner as to rein
force the emergency procedures for an engine 
power decrease condition. Entry :into an autoro
tation should be followed by rapid analysis of the 
engine :instrument.s so that maximum time would 
be available to recover with emergency throttle 
if the engine is capable of producing power. Apply
ing emergency throttle with the rotor unloaded 
can easily result in rotor overspeeds if collective is 
not used promptly to contain RPM. Be especially 
alert to maintain RPM with collective as emergency 
throttle is applied. Proficiency in establishing a 
climb from an autorot.ative descent is essential to 
cope with an actual power decrease condition. 

Guidelines 

1. Emergency throttle recoveries may be prac
ticed by a Student Pilot, Copilot, First Pilot, or 
Aircraft Commander (PUI), under the supervision 
of a Safety Pilot (SP) who is a designated Aircraft 
Commander. 
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Procedure 

PUI - Take control of the aircraft at or above 
1000 feet AGL, within autorotative dis
tance of a runway. 

Enter autorotation by lowering collective 
with a positive steady movement to mini
mum and then split the needles (Nf/Nr) by 
decreasing the speed selector to the AUTO 
DETENT. After establishing the auto-rota
tive descent toward the intended landing 
area, scan the instruments to determine if 
the engine is still running. Make a voice 
report of the engine status to the Safety 
Pilot. 

SP -Unannounced entries may be made by re
tarding the speed selector to the AUTO 
DETENT. 

Announce "RECOVER ON EMERGENCY 
THROTTLE." 

PUI- Advance emergency throttle and apply 
sufficient power to establish a climb. 
Maintain 100% Nr. 

Be alert to apply collective to prevent a 
rotor overspeed. 

SP -If a climb is not established by 500 feet AGL, 
or if the maneuver is not progressing satis
factorily, TAKE CONTROL OF THE AIR
CRAFT and ABORT the maneuver by ad
vancing the speed selector to full increase, 
closing emergency throttle, and WAVING 
OFF. 

PUI - Once the dim b is established retard the 
speed selector to FLIGHT IDLE. 

SP -Advance the speed selector to 96% Nf by 
estimating the position. 
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There is no Nr underspeed protection 
while the speed selector is at flight 
idle. 

PUJ - Execute a landing, or wave off. 

I~I 
There is no 110% overspeed protect.ion 
against pilot induced overspeeds when 
governing with emergency throttle: How
ever, the 122% Nf automatic fuel shutoff 
will still function if the Nf flex shaft is 
intact. 

SP - Talce control of the aircraft. Advance the 
speed selector to full increase, close emergen
cy throttle, and readjust the spe'ed selector 
to the desired Nf/Nr. 

Simulated emergency t.enninated. 

ACTUATION OF TEST # 1 AND P3 BLEED 
ON THE GROUND 

Objectives 

To develop skill in the analysis of engine condition, 
to practice assuming control of the engine with 
emergency throttle, and to build the habit pattern 
of moving the speed selector out of the Nf govern
ing range aft.er shifting engine operation to emer
gency throttle. 
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Discussion 

This procedure is designed to familiarize the Pilot 
Under Instruction with the cockpit indications 
of a power decrease condition and the ac.-tion re
quired of him in this situation 'Yithout leaving the 
ground. 

Guidelines 

The Safety Pilot must be a designat.ed Aircraft 
Commander. The Pilot Under Instruction may be 
a Student Pilot, Copilot, First Pilot or another 
Aircraft Commander. 

Procedure 

SP - Open P3 valve or test NO 1 during ground 
operations at 100% Nf/Nr. 

PUI - Advance the emergency throttle to stabi-
lize Nf/Nr at 100%. 

Retard the speed selector to flt idle. 

Maintain 100% Nf/Nr using emergency 
throttle. 

SP - Close P3 valve, or reset t.est NO. 1 switch to 
normal. 

Take control of the aircraft. 

Advance the speed selector to max Nf/Nr. 

Close U~e emergency throttle. 

Simulat.cd emergency tenninated. 
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GENERAL 

The emergency situations and procedures outlined 
in this section cover the common type of emer
gencies encountered ; however, the procedures used 
in each ac tual emergency encountered must result 
from consideration or the complete situation. 
Compound emergencies may require departure 
from normal corrective procedures set forth below 
for any specific emergency. Due to the varied types 
of equipment installed, pilots and aircrewmen must 
be thoroughly familiar with the emergency proce
dures in the succeeding paragraphs. The terms 
ABORT MISSION, LAND AS SOON AS PRACTI-

a CABLE, and LAND IMMEDIATELY are used 
throughout this section for the purpose of stand
ardizing phraseology. The absolute definitions of 
these specific terms have been intenl.ionally omit
ted so as not to preclude the use of sound judge
ment on the part of the pilot in command under 
these conditions. A radio call and a switching of 
the transponder Lo an emergency code should be 
attemp ted in emergencies requiring a forced 
landing. 

ENGINE EMERGENCIES DURING 
START 

ENGINE FAILS TO LIGHT-OFF 

Symptom 

Engine fails to light-off within 15 seconds after 
opening speed selector . 

Corrective Action 

1. Speed selector - STOPCOCK.ED. 

2 . Starter button - RELEASE. 

3. Monitor Ts. 

Before attemp ting another start, investigate and 
analyze the conditions requiring the abort. lf the 
situation justifies another start, wait 3 minutes for 
starter to cool and fuel to drain hefore repea ting 
the s tart procedures. It is desirable to use external 
power for subsequent starts. 

HOT START 

Symptom 

T5 rises abnormally and/or appears that it will ex· 
ceed 700°c. 

Corrective Act ion 

1. Speed selector - STOPCOCK. 

2. Starter bu tton - DEPRESSED UNTIL Ts 
FALLS BELOW 300°C. 

3. Starter button - RELEASE.D. 

4. T5 - MONITOR. 

NOTE 

lf starter has been released. and T6 re
mains above 300°C, engage starter below 
20% Ng. If any doubt exists or if over 
temp limits were exceeded during start, 
do not attempt second start. Refer to 
Section VII for probable hot start causes. 

COLD HANGUP 

Symptom 

Ng fails to accelerate to ground idle and T6 re
mains low. 

Corrective Action 

1 . Ts - MONITOR. 

2. Emergency Throttle - INCREASE TO OB
TATN 56% Ng. 

3. Emergency Throttle - CLOSED. 

NOTE 

If Ng fa ils to remain in the idle range 
after closing emergency throttle, stop
cock speed selector and investigate cause. 
For operation in cold weather refer to 
Section IX. Refer to Section VU for pro
bable causes of a cold hangup. 



ENGINE EMERGENCIES ON 
GROUND 

ENGINE STALL 

Symptoms 

1. Rapid rise in Ts. 

2. Hangup or decay of Ng. 

3. Possible rumble or bangs. 

Corrective Action 

1. Speed Selector - STOPCOCK. 

2. To - MONITOR. 

ENGINE FLAME-OUT 

Symptoms 

1. Ng, T5, and fuel pressure decrease. 

Correct ive Action 

1. Speed selector - STOPCOCK. 

2. Ts - MONITOR. 

Following a flame-out for any cause, a 
restart should not be attempted until the 
cause bas been corrected. 

ENGINE EMERGENCIES -
IN-FLIGHT 

The material contained herein assumes a certain 
knowledge of basic engine operation. In regard to 
cockpit indications it is particularly important to 
consider the relationship of Ng and Ts. These two 
indicators, on a properly operating engine, will 
always rise and fall together as a function of engine 
power. 

When analyzing any engine malfunction it is im
perative that corrective action be based on an intel
ligent analysis of all indications of engine operation 

and not on any one source alone. Except where 
otherwise noted, other cockpit instruments remain 
normal. 

Engine emergencies fall into two general categories. 
T he first is a complete power loss. Transmission 
noise makes engine deceleration difficult to d etect . 

There may be an audible warning of imminent en
gine failure if a forward accessory gear or engine 
bearing failure occurs. 

The second category of engine emergencies includes 
interruption, oscillation and decrease or increase 
from selected power. Fuel contamination and mal
functions of the fue l contxol system, P3 bleed, Test 
No. 1, and Nf flexshaft are the primary causes. T he 
power change could be slow or a very rapid loss/ 
increase. The rapid power loss situation requires an 
immediate lowering of collective and analysis of 
the power instruments (Ng, fuel pressure, Ts, Nf/ 
Nr) to determine if the engine is still operating. 
This is difficult unless the pilot includes these in
struments in bis scan during practice. If the engine 
is still operating and Ts has not over temped, in
crease emergency throttle to 100% Nf/Nr and re
cover. If the engine has flamed out, emergency 
throttle will not correct the situation. If indicated, 
attempt a restart. In any case, if in an autorotation, 
do not allow attention to be diverted to the detri
ment of the autorotative landing. 

ENGINE FAILURE IN A HOVER 

The hover altitude and the nature of the engine 
power decrease will dictate the requirement for 
collective management. Hover altitudes beJow 
approximately 15 feet will not require lowering 
of the collective to preserve rotor RPM prior to 
raising collective for cushioning. Hover altitudes 
above approximately 15 feet, coupled with a 
sudden and complete loss of power, will require 
collective lowering in proportion to altitude to 
preserve sufficient rotor RPM for control and 
cushioning. Approximately 30 feet is sufficient 
altitude from which to fu lly lower the collective. 

Symptoms 

1. Rapid settling/Nr decaying. 

2. Left yaw. 

3. Left drift. 
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~ Corrective Action 

~ 1. Collective - LOWER AS REQUIRED TO 
PRESERVE Nr. 

~ 3. Tuilrotor pedals- STOP YAW. 

~ 4. Collective - RAISE TO CUSH10N TOUCH-

2. Cyclic - STOP DRIFT. 

'11111111111111 DOWN; LOWER SMOOTHLY AFTER 
~ TOUCHDOWN. 

'11111111111111 5. Cyclic - PLACE IN NEUTRAL POSITION 
~ AFTER TOUCHDOWN. 

~ ENGINE FAILURE DURING TRANSITION, 
'11111111111111 CLIMB, AND APPROACH 

Altitude, airspeed, and surface conditions are the 

~ 
primary factors which effect recovery after engine 
failure during transition and climb. Wind, aircraft 
weight, and density altitude will also affect aircraft 

~ 
performance. During transition, at altitudes below 
approximately 15 feet, lowering of the collective 
is not required. During climbout above 15 feet, the 

~ 
collective must be lowered in proportion to alti-
tude to preserve adequate rotor rpm. Above 30 
feet of altitude the collective should be lowered 

~ fully. The surface conditions will dictate the 
'11111111111111 groundspeed allowable for touchdown. 

~ I WARNING I 
~ 
~ 

During climbout above 30 feet the col
lective must be lowered IMMEDIATELY 
AND R APIDLY to minimum, and the 
aircraft must be rotated to a nose-up 
attitude to preserve sufficient rotor rpm 
for control. 

~ Symptoms 

~ 
~ 
~ 
~ 

1. Rotor rpm decaying. 

2. Rapid settling. 

Corrective Action 
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1. Collective - LOWER AS REQ UIRED TO 
PRESERVE Nr. 

2. Cyclic - ADJUST ATTITUDE TO CON
TROL CROUNDSPEED AS DICTATED BY 
TERRA l. 1 J\ND STOP DRIFT. 

3. TaJl rotor pedals - STOP YAW. 

4. Collective - RAISE TO CUSHION TOUCH
DOWN. LOWER SMOOTHLY AFTER 
TOUCHDOWN. 

5. Cyclic - PLACE IN NEUTRAL POSITION 
AFTER TOUCHDOWN. 

ENGINE FAILURE DURING FLIGHT 

Symptoms 

1. Rotor rpm decaying. 

2. Rapid settling. 

Corrective Action (Visual Autorotation) 

1. Collective - LOWER TO MINIMUM. 

2. Establish autorotative descent to arrive at 
selected landing site into the wind when 
practicable. 

a. Engine instrumen ts - ANALYZE. 

b. Speed selector - STOPCOCK. 

c. Wheels - AS REQUIRED. 

d. Cabin occupants - ALERTED. 

e. Shoulder harness - LOCKED. 

f. Transponder - EMERGENCY SQUAWK. 

g. Distress call - TRANSMIT. 

h. Cockpit sliding windows and cabin door -
OPEN. 

I WARNING I 
Do not jettison windows/doors in flight. 

i. If time, altitude, and cause of engine failure 
permit, attempt engine restart (refer to re
starting engine inflight, this section). 

I 

~ ........................................................................... . 
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j. Landing light/flood lighm - AS RE
QUIRED. 

3 . Autorotate using practiced techniques. 

4. Collective - RAISE TO CUSHION TOUCH
DOWN. LOWER SMOOTHLY AFTER 
TOUCHDOWN. 

5. Cyclic - PLACE IN NEUTRAL POSITION 
AFTER TOUCHDOWN. 

6. Rotor brake - AS REQUIRED. 

a. Landing - ON. 

b. Water - ALLOW ROTOR TO COAST 
DOWN PRIOR TO APPL YING ROTOR 
BRAKE. 

NOTE 

An autorotation over trees should be 
planned to arrive at zero ground speed 
at tree top level, allowing the trees to 
cushion the descent to ground contact. 

Corrective Action (Instrument Autorotation) 

1. Collective - LOWER TO MINIMUM, THEN 
ADJUST TO MAINTAIN 100% Nr. 

2. Establish 55 knot autorotative descent into 
the wind when practicable. Place feet on the 
deck. 

a. Engine instruments - ANALYZE. 

b. Speed selector - STOPCOCK. 

c. Wheels - AS REQUIRED. 

d. Cabin occupanm - ALERTED. 

e. Shoulder harness - LOCKED. 

f. Transponder - EMERGENCY SQUAWK. 

g. Distress call - TRANSMIT. 

h. Cockpit sliding windows and cabin door -
OPEN. 

I WARNING l 
Do not jettison windows/door in flight. 

i. If time, altitude, and cause of engine failure 
permit, attempt engine restart (refer to re
starting engine inflight, this section). 

j. Landing light/flood lights - AS RE
QUIRED. 

3. At 140 feet on RADALT- FLARE AT A 
RATE SO AS TO ARRIVE AT 20° NOSE
UP AT 70-90 FEET ON RADALT. 

4. Maintain 20° nose-up attitude until airspeed 
has s]owed to the desired exit speed (20 knots 
for calm winds, add one knot for each two 
knots of surface winds). 

5. Exit flare to 5° nose-up touchdown attitude. 

6. Begin collective pull at approximately 35 feet 
on RADALT to control rate of descent and 
cushion landing. Lower smoothly after touch
down. 

7. Cyclic - PLACE IN NEUTRAL POSITION 
AFTER TOUCHDOWN. 

8. Rotor brake - AS REQUffiED. 

a. Land-ON. 

b. Water - ALLOW ROTOR TO COAST 
DOWN PRIOR TO APPLYING ROTOR 
BRAKE. 

Smooth lowering of the collective after 
touchdown in any full autorotation is 
required. Holding the collective up, or 
rapidly slamming it down may cause the 
rotor blades to either stall or flex down 
and strike the tail boom. Holding aft 
cyclic may aggravate this tendency. 
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HIGH SPEED SHAFT FAILURE 

Symptoms 

1. Nr-DECAYING. 

2. Nf- INCREASING. 

3. Zero torque indication possibly accompanied 
by loud noises from the transmismon area. 

NOTE 

If Nf reaches 122%, the Nf ovezspeed 
protection will secure fuel at the fuel 
control. When Nf falls below 122%, fuel 
will again begin to flow and the engine 
may or may not relight. 

Corrective Action 

1. Collective - WWER IMMEDIATELY TO 
MAINTAIN Nr. 

4. If T6 stabilizes within normal operating range: 

a. Slowly advance Emergency throttle while 
monitoring Ts and Ng to obtain 100% Nf/ 
Nr. 

b. Collective - ADJUST AS REQUIRED 
FOR FLIGHT. 

If power is not regained or Ts is in an 
overtemp condition, stopcock speed 
selector. (Refer to ENGINE FAILURE 
DURING FLIGHT procedures this 
section.) 

5. Land as soon as practicable. 

ENGINE POWER DECREASE 

Symptoms 

2. Speed selector - STOPCOCK. 1 • Nr - DECAYING or fluctuating 

3. Autorotate using practiced techniques. 2. Engine instruments - LESS THAN SELECT
ED, STEADY OR FLUCTUATING. 

Corrective Action COMPRESSOR STALL 

Symptoms 

1. Rumbling or banging noise fTom the engine 

,. Collective - LOWER, IF NECESSARY 
TO MAINTAIN ·Nr (enter autorotation 
if necessary). ; 

2. Rapid rise in T5. 

3. Rotor rpm decaying 

4. Hangup or decay of Ng. 

5. Rapid settling. 

Corrective Action 

1. Collective - LOWER TO MINIMUM. 

2. Establish autorotative descent to arrive at 
selected landing site, into the wind if practi
cable. 

3. Speed selector - FLT ,IDLE. 

3. 

( 
BOTE 

2. Engine instruments - ANALYZE. 

Emergency throttl e - ADVANCE TO 
OBTAIN/MAINTAIN 100% Nf/Nr. 

Too rapid an application of emergency 
throttle may cause engine overtemp or 
compressor stall. If power is not regained 
or Ts is an overtemp condition~ stopcock 
speed selector. (Refer to ENGINE FAIL
URE DURING FLIGHT procedures 
this section.) 

4. Collective - ADJUST AS REQUIRED 'FOR 
FLIGHT. 

If power decrease is transitory and 
if Nf/Nr have returned to selected 
value, advance emergency throttle 
until slight rise (Approx 2 percent) 

3-6 in Hf/Nr is noted. 

' 
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5. Speed selector - FLIGHT IDLE. 

6. Land as soon as practicable. 

I~! 
• When operating on emergency throttle, 

there is no automatic 110% Nr rotor 
overspeed protection against overspeed 
caused by mismanagement of emergency 
throttle. 

• Stopcock function is still controlled by 
the speed selector even when the engine 
is being controlled by emergency throttle. 

ENGINE POWER INCREASE CONDITION 

Symptoms 

1. Nr - INCREASING. 

2. Power instrument..'! - GREATER THAN SE
LECTED, STEADY OR FLUCTUATING. 

3. Nf - ZERO (FLEX SHAFT BROKEN) OR 
FLUCTUATING. 

Corrective Action 

1. Collect.ivc - ADJUST AS NECESSARY FOR 
SAFE FJJGHT 

2. Emergency Throttle - ADVANCE TO CON· 
TROL Nr FLUCTUATIONS. 

3. Speed Select.or - FLT TOLE 

4. Emergency Throttle - ADJUST to 100% Nr. 

5. Land as soon as practicable. 

ln the event of Nf flex shaft failure, 
there is no 122% Nf overspeed stopcock 
feature. 

NOTE 

Controlling Nr wit.h the collective during 
a n l:!xshaft failure is not recommended. 
Torque in excess of 116% would have t.o 

be applied to the rotor system to contain 
Nr below 110%, resulting in a severe 
overtorque condition in addition to the 
rotor overspeed condition. 

RESTARTING ENGINE IN FLIGHT 

Altitude and mode of failure will dictate whether 
an inflight engine restart should be attempted. The 
altitude at which air restart can be safely accomp
lished depends on pilot judgement. 

Corrective Action 

1. Speed selector stopcock - RECHECKED. 

2. Emergency throttle closed- RECHECKED. 

3. Starter switch - DEPRESS. 

4. Ng accelerating through 14%- CHECKED. 

5. Speed selector - ADVANCE TO GROUND 
IDLE. 

6. After light off - ADVANCE EMERGENCY 
THROTTLE TO RE-ESTABLISH LEVEL 
FLIGHT. MONITOR T5 AND Ng. 

7. Observe 45% Ng - RELEASE ST ARTER 
BUTTON. 

8. If restart is successful, land as soon as 
practicable. 

9. If restart attempt is unsuccessful: 

a. Speed selector - STOPCOCK. 

b. Complete autoroation. 

Do not let attention be diverted to the 
d&triment of. the autorotation. 

ENGINE LUBRICATION SYSTEM 
FAILURE 

Low oil pressure may indicate a leak in the system. I ..ill 
High oil pressure may indicate a partial blockage " 
resulting in insufficient lubrication to part of the 
engine. High oil temperature may indicate impend- ..ill 
ing bearing failure. " 



Symptoms 

1. Engine oil pressure - ABOVE OR BELOW 
NORMAL. 

2. F.ngine oil temperature - ABOVE NORM AL. 

3. Engine oil pressure and Ng tachometer -
ZERO (Loss or oil pump drive). 

Corrective Action 

1. Land as soon as practicable. 

I WARNING I 
With a complete loss of oil pressure, 
LAND IMM.l!:OIATELY, as a destructive 
failure of the engine may occur within 
an extremely short period of time. 

FUEL SYSTEM MALFUNCTIONS 

ENGINE-DRIVEN FUEL PUMP 

Symptoms 

1. Ng, 1'5, fuel pressure - DECREASING. 

2. Nf/Nr - DECREASING. 

Corrective Act ion 

1. Refer to procedures for KNGINE EMER
GENCIES-IN-FLIGHT in t his section. 

SINGLE FUEL BOOST PUMP FAILURE 

Symptom 

1. NO. 1 FUEL PUMP or NO. 2 FUEL PUMP 
caution light.- ON. 

Corrective Action 

3-8 

1. Failed fuel boost pump switch - OFF'. 

2. Failed fuel boost. pump circuit breaker -
PULLED. 

3. Abort mission. 

Change 1 

Do not. reset the fue l boost pump 
circuit breaker. 

DUAL FUEL BOOST PUMP FAILURE 

Symptoms 

1. NO. 1 FUEL PUMP caution light - ON. 

2. NO. 2 FUEL PUMP caution light. - ON. 

Corrective Act ion 

1 . Failed fue l boost pump switches - OFF. 

2. Failed fuel boost pump circuit breakt!r -
PUT.LED. 

3. Land as soon as practicable. 

4. Plan flight pat.h to allow for an autorotation 
in event of a flameout.. 

5. Maintain as high a power setting as possible. 

6. Avoid rapid power changes. 

Do not reset the fuel boost pump 
circuit breakers. 

NOTE 

Fuel in the aft tank cannot be trans
ferred to the forward tank. 

FUEL TRANSFER SYSTEM FAILURE 

It is possible to have fuel transfer system problems 
that can result in symptoms similar to a dual boost 
pump failure. Clogged, inoperative, or disconnec t
ed ejectors, or other plumbing failures could cause 
inadequate fue l transfer to the collector can to 
keep the fue l boost pumps immersed in fuel. This 
would result in the losi, of positive fuel pressure 
from the boost pumps and lighting of both fuel 
pump caution lights simultaneously or within a 



short period of time of each other. Engine failure 
due to fuel starvation is probable within a very 
short period of time. A fuel transfer system failure 
is distinguished from a dual boost pump failure by 
the simultaneous lighting of the caution lights and 
the probable absence of unusual noises. 

Symptoms 

1. Both FUEL PUMP caution lights - ON (simul
taneously, or within a few seconds of each 
other). 

Corrective Action 

1. Turn toward the nearest landing area and land 
immediately. · 

2. Plan flight path to allow for an autorotation 
in the event of a flameout. 

I WARNING I 
Anticipate an engine failure within an 
extremely short period of time. 

AIR FRAME FUEL FILTER CONTAMINATION 

Symptom 

1. FUEL BYPASS caution light - ON. 

Corrective Action 

1. Land as soon as practicable. 

.MAIN GEAR BOX MALFUNCTION 

Impending. failure of the main gear box may be 
indicated by abnormal transmission noises, unusual 
high frequency vibrations, illumination of the chip 
detected caution light, abnormal transmission oil 
pressure indications or visually noting transmission 
fluid coming from the aircraft. The chip detector 
light indicates the presence of metallic chips in the 
transmission oil system. Carefully monitor trans
mission oil pressure and temperature. 

Symptoms 

1. TRANS OIL PRESS caution light- ON. 

2. Main gear box oil temperature or pressure 
indicator at r~d line. 

3. CHIP DETECTED caution light - ON. 

1. Indications of low pressure plus indications 
of high temperature. 

5. Abnormal transmission noises and/or vibra
tions. 

6. Visual indications of transmission oil loss. 

Corrective Action 

If any of the above conditions are obsenred: 

1. Enter an immedia~ de~ent and effect a 
power on landing immediately. 

2. If a landing is not feasible due to terrain or 
sea conditions, air taxi to the nearest suitable 
landing site and land immediately. 

I WARNING I 
• With a complete loss of transmission oil, 

the high speed portion of the main gear 
box may fail within an extremely short 
period of time. 

• A complete transmission oil loss, indi
cated by zero transmission oil pressure, 
lighting of the transmission oil pressure · 
caution light, zero torque indication, or 
visuaJ confirmation of oil loss accom
panied by rumbling or grinding noises or 
vibrations from the transmission area 
may dictate securing the engine and 
immediately entering an autorotation to 
prevent destructive failure of the high 
speed section, which could damage the 
flight control/rotor system, making 
further controlled flight impossible. 

• Anytime main gear box oil is lost and 
the oil pressure goes to zero it must be 
assumed that internal damage has 
occurred. Further flight after landing 
shall not be attempted. 
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NOTE 

After a prolonged hover the transmission 
oil pressure may stabilize just below 40 
psi If this should occur and oil t.emp is 
normal transiti_on to forward flight. The 
pressure should rise into the normal 
range and the mission may be continued. 

GROUND RESONANCE 

Symptoms 

1. One or more wheels touching the ground. 

2. Rotor system becomes severely unbalanced 
laterally at a rapidly increasing rate, jeopardiz
ing the integrity of the airframe. 

Corrective Action 

1 . Get the helicopter airborne. 

If impossible: 

2. Collective - FULL DOWN. 

3. Speed selector - STOPCOCK. 

4. Rotor brake - FULL ON. 

5. Wheel brakes - APPLY. 

NOTE 

Ground resonance will not occur during 
a water landing or takeoff. 

ROTOR OVERSPEED 

Symptom 

1. Nr exceeds 110%. 

Corrective Action 

1. Nr 111 % to 120% - LAND AS SOON AS 
PRACTICABLE, URGENT MISSION MAY 
BE COMPLETED. 

2. Nr over 120% - LAND AS SOON AS 
PRACTICABLE. 
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MAIN GEAR BOX OVERTORQUE 

Symptoms 

1 . Torquemeter indicates 116% or more. 

2. Event indicator displays red flag. 

Corrective Action 

1. Land as soon as· practicable. 

MAIN ROTOR BLADE DAMPER 
MALFUNCTION 
Symptom 

1. Rough head indications with associat.ed fuse
lage vibrations, the magnitude ·of whi~h varies 
with control inputs and RPM changes. 

NOTE. 

These indications will be more evident 
at a high power condition. 

Corrective Action 

1 . Airspeed - 55 KNOTS. 

2. Land as soon as practicable. 

G:tound resonance could be encountered 
during or after landing. (Refer to proce
dures for GROUND RESONANCE this 
section.) 

DROOP RESTRAINER 
MALFUNCTION 
Symptom 

1. One or more droop restrainer not in during 
shutdown. 

Corrective Action 

1. Actuat.e cyclic and collective a small amount t 
to load rotor blades and allow the droop to 
come in. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ · 



If ineffective: 

2. Advance Nr to 100% then back to FLT IDLE 

If ineffective: 

3. Clear all non-essential personnel from the area. 

4. Cyclic - PLACE IN NEUTRAL POSITION. 

5. Speed selector - STOPCOCK. 

6. Rotor brake - APPLY FULL ON AT 48% Nr. 
MAKE NO ATTEMPT TO EASE ROTOR TO 
A STOP. 

IBIS PRESSURE WARNING 

The IBIS provides in-flight monitoring of main 
rotor blade spar integrity. Analytical blade crack 
propagation time data has been used to determine 
permissible safe flying times following a blade spar 
crack and loss of pressure. The time varies from 2.5 
hours at 95 knots to 8.5 hours at 60 knots. 

Symptoms 

L BLADE PRESS caution light - ON. 

Corrective Action 

1. IBIS AC circuit breaker - CHECK. 

a. If not out - LAND AS SOON AS PRACTI
CABLE. 

NOTE 

For other than known or suspected rotor 
blade damage (Le. blade stril<e ), the 
flight may be continued to where a safe 
landing can be accomplished. The permis
sible safe flying times above should be 
considered in determining a "practicable" 
landing site. 

b. If out - RESET. 

NOTE 

If the circuit breaker will not reset, the 
problem is not with the rotor blades. 
The mission may be c.ompleted. The IBIS 
de circuit breaker should be pulled to 
extinguish the caution light. 

2. After landing - CHECK THE IBIS IN
DICA'l'ORS. 

a. If any indicator is red, maintenance action 
is required prior to further flight. Place the 
protective cover located on the SAR board 
over the red indicator to preclude radiation 
leakage. 

b. If all indicators are yellow, the problem is 
not with the rotor blades. The mission may 
be completed. Pull both IBIS circuit break
ers to secure the defective system. 

NOTE 

• The BLADE PRESS caution light may 
go on if hovering close to a vessel with 
an operating radar. If this should occur, 
the vessel's radar should be secured ( or 
placed on STANDBY) to confirm the 
validity of the caution light. 

• The BLADE PRESS caution light may 
go on if transporting a person who bas 
had recent radiation treatment, such as 
a brain scan. If this should occur, pull 
both IBIS circuit breakers and complete 
the mission. 

ROTOR BLADE DAMAGE 

In the event of known or suspected rotor blade 
damage in flight, the helicopter shall be promptly 
landed at the first opportunity. Possible loss of 
the airframe subsequent to a safe landing is not 
sufficient cause t-0 continue flight with rotor blade 
damage. Further flig~t of the helicopter with dam
age exceeding negligible and repairable as defined 
in the applicable maintenance manual shall not 'be 
attempted. 

ROTOR BRAKE MALFUNCTION 

Symptoms 

1. Rotor brake caution light goes on with rotor 
turning. 

Corrective Action 

1. Rotor brake handle in detent - CHECKED. 

2. Land as soon as practicable. 

3.11 



\ ~H~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~ PRIMARY HYDRAULIC SERVO 
HARDOVER 

~ Although the auxiliary servo system may mask a 
'11111111111111 malfunctioning primary servo, feedback to the 
~ cyclic or collective has occurred. 

'11111111111111 Symptoms 

~ 
~ 

1. Possible primary pressure fluctuations associ
ated with cyclic/collective movements. 

2. Erratic behavior of helicopter. 

~ Corrective Action 

'11111111111111 1. Servo shutoff switch - PRI OFF. 

~ 
~ 

2. Airspeed - 60 KNOTS. 

3. Land as soon as practicable. 

~ DO NOT SECURE the auxiliary servo 
'11111111111111 system as a troubleshooting effort with 

~ AU;:::::::P:::;:::;:u::;:o 
~ HARDOVER 

'11111111111111 Symptoms 

~ 
~ 

J. Probable extreme displacement of one flight 
control (cyclic, collective, or pedals). 

2. Erratic behavior of helicopter, unconl.rollable 
maneuvers, possible locking of flight cont..rols. 

~ Corrective Action 

~ 1. Servo shutoff switch - AUX OFF. 

'11111111111111 2. Air Speed - As required for ease of control. 

NOTE 

Air speed should be a function of the 
torque settiqg needed to keep the air
craft in balanced flight with a minimum 
of tailrotor pedal pressure. 

~ 
~ 
~ 3. Land as soon as practicable. 

~ 3-12 Change 1 

NOTE 

Use Rotor and Engine Shutdown proce
dures for wind in excess of 25 knots. 

PRIMARY HYDRAULIC SERVO 
PRESSURE FAILURE 

Control of the helicopter can be main tained 
through the auxiliary flight control system should 
the primary syslem fail. Prolonged operation 
following a primary pressure failure is not recom
mended. 

Symptoms 

1. PRI pressure gage indication - BELOW 
NORMAL. 

2. PRI HYD PRESS caution light - ON. 

3. Hydraulic leak NOTED. 

Corrective Action 

1. Servo shutoff switch - PRI O.f'F'. 

2. Airspeed - 60 KNOTS. 

3. Land as soon as practicable. 

A complet,e Joss of hydraulic fluid wi ll 
resul t in a loss of cooling and lubrication 
for the primary hydraulic pump. If vibra
tions, rumbling sounds or burning smells 
are detected, lhere is a possibility of fire 
in the transmission area. 

AUXILIARY HYDRAULIC SERVO 
PRESSURE FAILURE 

Control of the helicopter can be maintained 
through the Primary Flight Cont.rol System should 
the Auxiliary system fail. 

Symptoms 

1. Hydraulic leak from Lhe auxiliary servocylind
er assembly compartment, main landing gear, 
etc. - NOTED. 

I 
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2. AUX pressure gauge indicator - BELOW 
NORMAL. 

3. AUX HYD PRESS caution light - ON. 

Corrective Action 

1. Servo shutoff switch -AUX OFF. 

2. Air speed - AS REQUIRED FOR EASE OF 
CONTROL. 

NOTE 

Air speed should be a function of the 
torque setting needed to keep the aircraft 
in balanced flight with a minimum of tail
rotor pedal pre.~ure. 

3. Land as soon as practicable. 

NOTE 

The ASE no longer aids in stabilizing the 
helicopter with the auxiliary servos 
secured. 

A complete loss of hydraulic fluid will 
result in a loss of the cooling and lubri
cation for the AUX hydraulic pump. If 
vibrations, rumbling sounds or burning 
smells ·are detected there is a possibility 
of fire in the transmission area. 

LOSS OF T Al L ROTOR 
DIRECTIONAL CONTROL 

Loss of heading control could be the result of tail 
rotor blade loss or damage, failure of the tail rotor 
drive shaft between the transmission and the tail 
rotor, or a failure in the tail rotor control linkage. 
Tail rotor loss or failure of the drive shaft will 
result in a right yaw in powered flight, the amount 
of yaw being governed by the airspeed and the 
amount of power being applied to the main rotor. 
A failure in the control Hnkage may result in a loss 
of positive heading control. Direction and amount 
of yaw in this case will be determined by airspeed, 
torque, tail rotor rigging, and type of failure . A 
jammed control would result in a loss of positive 

heading control. The thrust produced by the tail 
rotor will be dependent upon the position of the 
control when it jams. 

Tail rotor control system failures will likely fall 
into two categories: those resulting in loss o f tail 
rotor pedal response and those resulting in a lock
up of tail rotor control linkage. Loss of pedal re
sponse could probably result from separation of 
the control linkage. lf t he control linkage separates 
between the pedals and the AUX servo, the ASE 
yaw channel (with ASE engaged) will continue to 
maintain heading. ln this situation headjng can be 
controlled with the ASE yaw trim knob. U the 
control linkage separates between the AUX servo 
and the tail rotor, the tail rotor blade pitch will he 
controlled by the preset counterweights. This will 
result in a left, neutral or right yaw depending on 
airspeed, torque, and tail rotor rigging. Controlled 
flight is normally possible using cyclic for direc
tional control while adjusting torque for minimum 
yaw. 

TAIL ROTOR DRIVE SYSTEM FAILURE/TAIL 
ROTOR ASSEMBLY LOSS 

Symptoms 

1. Moderate to rapid RIGHT yaw of fuselage. 

NOTE 

The rate and amount of yaw are govern
ed only by the power applied to the 
rotor system and the airspeed at the time 
of failure. 

2. Loss of tail rotor pedal control. 

NOTE 

lf the entire tail rotor assembly is lost, a 
forward shift in CG (pitch down) wiJl 
accompany the above symptoms. 

Corrective Action 

1. During TAKEOFF, LANDING, or HOVER
ING (low altitude, slow airspeed). 

a. Speed select.or - FLIGHT IDLE (STOP
COCK, TIME PERMITTING). 

Change 1 



Increasing torque at a slow airspeed will 
cause the helicopters to rotate more 
rapidly to the right - thus aggravating 
the situation. 

b. Cyclic- MAINTAIN LEVEL ATTITUDE. 

c. Collective- INCREASE TO CONTROL 
RATE OF DESCENT AND CUSHION 
LANDING. 

2. During FORWARD FLIGHT: 

a. Reduce power to establish a glide at 60· 
90 knots to regain some yaw control. 

b. Slowly add power to reduce rate-of-descent 
while compensating for right yaw with 
cyclic . 

c. Alert crew and lock shoulder harness. 

d . Maintain altitude and an airspeed of 60-90 
knots. 

e. Burn off excess fuel. 

! . When over desired landing area - ENTER 
AUTOROTATIVE FLIGHT. 

g. Speed selector - AUTO DE TENT. 

h. Flight path - MAINT AlN WITH CYCLIC. 

i. Speed selector - STOPCOCK WHEN 
SATISFIED THE APPROACH WILL PER· 
MIT SUCCESSFUL COMPLETION OF 
THE AUTOROTATION TO THE DESIR· 
ED LANDING AREA. 

j. Complete autorotation. 

NOTE 

As airspeed decreases prior to touch
down, a yaw may develop. Control 
flight path over the ground with cyclic 
in order to touchdown moving in the 
direction the helicopter is pointed. 

k. After touchdown use wheel brakes for 
directional control. 

TAIL ROTOR CONTROL SYSTEM FAILURE 

Symptoms 

1 . Heading cannot be controlled with rudder 
pedals. (Pedals may be locked or free to 
move.) 

2. Left, right, or no yaw may be experienced de
, pending upon the nature of the malfunction 

as well as the airspeed and torque. 

Corrective Action 

1. With locked tail rotor pedals : 

a. Servo shutoff switch - AUX OFF. 

b. If heading control is regained, land as soon 
as practicable. 

c. If heading control is not regained, servo 
shutoff switch - ON. Refer to item 2. 

2. With free pedals: 

a. ASE yaw trim knob - TURN TO CHECK 
FOR HEADING RESPONSE. 

(1) With heading response, land as soon as 
practicable using the yaw trim knob 
for heading control. 

(2) Without heading response, evaluate 
the effects of changes in power and 
airspeed at altitude. A power/airspeed 
combination should be found that will 
produce minimum yaw for landing. 

During this evalua tion, the following 
yaw angle limitations should be observed 
when possible to prevent. structural 
damage. 

16° at 86 knots 
30° at 66 knots 
90° at 25 knots 

3. Since it is possible for the tail rotor anti· 
torque thrust to be fixed at any setting in the 
range from 0% to above 100%, no one com
bination of power and airspeed can be specified 



for the proper recovery. Tail rotor control 
malfunctions can be placed into three distinct 
groups with respect to termination procedures: 

a. Anti-torque thrust fixed to match low tor
que (0% to 35% torque). 

b. Anti-torque thrust to match medium tor
que (35% to hover torque). 

c. Anti-torque thrust fixed to match high tor
que (in excess of hover torque). 

4. The termination procedures for each of the 
above groups will be different and are as 
follows: 

a. Anti-torque thrust fixed to match low 
torque would require a modified normal 
approach, not too dissimilar from an 
autorotative approach, through a flare and 
touchdown in a running landing. Heading 
during the modified flare and touchdown 
must be controlled by maintaining a power 
setting near that determined at altitude for 
zero yaw angle. The rate of descent upon 
exit from the flare must be accepted and 
the primary emphasis must be on control
ling the yaw angle with power. 

b. Anti-torque thrust fixed to match medium 
torque would allow a somewhat normal ap
proach to a running landing or hover. The 
approach should be executed by reducing 
power to simultaneously descend and decel
erate to the back side of the power curve. 
This method would result in a left yaw 
whenever engine power is set below the 
fixed anti-torque thrust. Minor heading 
changes prior to touchdown can be affected 
by minor changes in power. The termina
tion - running landing or hover - is de
pendent upon the anti-torque thrust avail
able and the aircraft performance. 

c. Anti-torque thrust fixed in excess of that 
required in a hover would require a modi
fied normal approach to a hover followed 
by a reduction of Nf /Nr with the speed se
lector. The approach would be accomplish
ed by a power reduction and deceleration, 
with an adverse left yaw. Termination in a 
hover would result in a hover with a left 

turn. Reduction of power in an effort to 
land would increase the rate of left tum. 
Landing with this condition must be ac
complished by reducing Nf/Nr with the 
speed selector. This decrease in Nf/Nr 
would require more torque (higher collec
tive position) to hover, and decrease the 
tail rotor rpm, and thus anti-torque thrust. 
The proper Nf/Nr and torque combination 
should be found to allow for landing with 
minimum turn rate. 

5. After touchdown use wheel brakes for direc
tional control. 

I WARNING I 
Avoid rapid reduction of collective at 
touchdown as an uncontrollable left 
tum may result. 

VERTICAL GYRO FAILURE 

Symptoms 

1. Failed VGI OFF flag - EXPOSED. 

2. GYRO caution light - ON (starboard gyro 
failure only). 

3. Erratic or precessing VGI. 

4. If fai1ed gyro is selected on channel monitor 
panel - PITCH AND ROLL OSCILLATIONS 
FOLLOWING FLIGHT DIRECTOR (ASE 
mode) BARS. 

Corrective Action 

1. Forward circuit breaker panel - CHECKED. 

2. If au circuit breakers are in and fai led gyro is 
selected on the Channel Monitor Panel -
SELECT OPPOSITE GYRO. 

NOTE 

1f the newly selected gyro instantly fails 
and the previously failed gyro returns to 
operation, check ~B AUTO STAB circuit 
breaker. If the breaker cannot be reset, 
the ASE cannot be recovered. 
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AUTOMATIC STABILIZATION 
EQUIPMENT MALFUNCTION 

ASE HARDOVER 

Symptoms 

1. In pitch or roll channel : 

a. Displacement of rotor disc without a cor
responding movement of the cyclic. 

b. Flight director (ASE mode) - PITCH OR 
ROLL BAR FULL DISPLACEMENT. 

2. 1n yaw channel : 

a. Displacement or anti-torque pedals. 

b. The displacement can be overridden by 
the pilot. 

c. Flight director (ASE mode) - YAW 
POINTER F'ULL DISPLACEMENT. 

NOTE 

An ASE bardover may occur with the 
ASE disengaged or engaged. 

Corrective Action 

1. Flight controls - OVERRIDE THE HARD
-OVER. 

2. Flight director (ASE mode) - ANALYZE TO 
DETERMINE AFFECTED CHANNEL. 

3. Channel monitor panel - DISENGAGE 
DEFECTIVE CHANNEL. 
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NOTE 

If the cause of the hardover is moisture 
in the channel monitor panel, it is pos
sible that the disengage switch will not 
remove the hardover. In this case it may 
be possible to remove the hardovcr by 
pulling the DC AUTO ST AB circuit 
breaker. Actual flight conditions will dic
tate the procedure to be followed. It may 
be more advisable to override the hard
over then to secure additional equipment. 

ASE FAILURE 

Symptoms 

1. ASE OFF caution light - ON. 

2. Flight director (ASE mode) - OFF FLAGS 
WITH BARS CENTERED. 

3. ASE engage light - OFF. 

Corrective Action 

1. Flight controls - STABILIZE TIIE AIR· 
CRAFT. 

2 DC AUTO ST AB circuit breaker - CHECK 
AND RESET. 

3. ASE engage switch - ENGAGE. 

4. If this does not restore the ASE, mission 
urgency and flight conditions will determine 
the action to be taken. 

ASE AMPLIFIER MALFUNCTION 

Symptoms 

1. Loss of stabilization in one or more channels. 

2. Flight director (ASE mode) - TNDICATOR 
FOR AFFEC'I'ED CHANNEL CENTERED. 

NOTE 

The OFF nags on the flight director 
(ASE mode) will NOT be displayed. 

Corrective Action 

1. Channel moni tor panel - DISENGAGE 
AFFECTF.:D CHANNEL. 

2. Mission urgency and night conditions will 
determine the action to be taken. 

eB AUTO STAB CIRCUIT MALFUNCTION 

Symptoms 

1. ASE - INEFFECTIVE. 



2. Flight director (ASE mode) - ALL INDICA· 
TOR BARS CENTERED. 

3. Selected gyro's VGI - OFF FLAG VISIBLE. 

4. ~B AUTO STAB circuit breaker - POPPED. 

Corrective Action 

1. Flight controls - STABILIZE THE 
AIRCRAFT. 

2. ~B AUTO STAB circuit breaker - CHECK 
AND RESET. 

3. If the circuit breaker does not reset, the ASE 
cannot be regained. Mission urgency and 
flight conditions will determine the action to 
he taken . 

NOTE 

With the ¢B AUTO STAB circuit breaker 
popped, the selected gyro's VG! will be 
lost. If the circuit breaker cannot be re
set, the selected VGI cannot be regained. 

STICK TRIM SYSTEM 
MALFUNCTION 

RUNAWAY BEEPER T RIM 

Symptoms 

1. Cyclic stick begins a steady movement in 
any dir~ction. 

Corrective Action 

l. Trim release button - DEPRESS AND RE
POSITION CYCLIC. 

2. Tf movement continues, beeper trim switch -
OFF. 

NOTE 

Placing the cyclic stick to a desired posi
tion and then pulling the BEEPER 
TRIM circuit breaker will provide the 

pilot with a trimmed cyclic in that posi
tion. Stick trim forces may still be over
ridden. 

LOSS OF ELECTRICAL POWER 

Symptoms 

1. Cyclic cannot be trimmed to a new position. 

Corrective Action 

1 . BEEPER TRIM circuit breaker - CHECK 
AND RESET. 

2. If the circuit breaker does not reset, the stick 
trim forces can be overridden by the pilot. 

ELECTRICAL POWER SUPPLY 
SYSTEM MALFUNCTION 

GENERATOR FAILURE 

Symptoms 

1. NO. 1 GENERATOR or NO. 2 GENERATOR 
caution light - ON. 

2. NO. 2 RECTIFIER caution light - ON. 

3. SLAVE COMPASS caution light - ON (if 
NO. 1 GENERATOR failure). 

Corrective Act ion 

1. Generator switch (affected GENERATOR) -
OFF-RESET, THEN ON. 

2. Should this fail to restore power: 

a. Generator switch - OFF. 

b. Abort mission. 

If vibrations, low rumbling sounds, or 
smells of burning insulation precede or 
accompany the illumination of the cau
tion light, LAND AS SOON AS PRACTI· 
CABLE. Check the supervisory panels 
and generators for possible fire. 
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DUA L GENERATOR FA ILURE 

Symptoms 

1. NO. 1 GENERATOR and NO. 2 GENERA
TOR caution lights - ON. 

2. Loss of ASE, both VGis, and MA-1 compass. 

NOTE 

The only flight instruments remaining 
will be the tum and slip indicator, pitot 
static instruments, and the standby com
pass. The only communications radios 
remaining will be the VHF, VHF-FM, and 
the UHF Guard Receiver . The only navi
gation systems remaining will be the JLS, 
VOR (CDI only), LORAN C NAVIGA
TOR, and transponder. 

Corrective Action 

1. Move each GEN switch to OFF-RESET, then 
ON. If this does not restore power : 

2. GEN switches - OFF. 

3. BATT switch - ON. 

4. NON ESS BUS OVRD switch - OFF. 

5. Reduce electrical load. 

6. Land as soon as practicable. 

NOTE 

The battery is the sole sow:ce of electri
cal power. As it becomes discharged the 
NO. 1 FUEL PUMP caution Light will go 
on. 

TRANSFORMER-RECTIFIER FAILURE 

Symptoms 

1. NO. 1 RECTTFTER or NO. 2 RECTIFIER 
caution Light - ON. 

Corrective Action 

1. Associated GEN switch - Ol'"F-RESET, 
t hen ON. 
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2. If this fails to restore power: 

a . Associated T / R circuit breaker - CHECK. 
RESET. 

3. If this fails to restore power: 

a. Associated T /R circuit breaker - PULL. 

NOTE 

One T /R will provide sufficient power 
for all equipment on the DC busses. 

DUAL TRANSFORMER-RECTIFIER FAILURE 

Symptoms 

1. NO. 1 RECTIFIER and NO. 2 RECTll•'lER 
caution lights - ON. 

Correct ive Action 

1. GEN switches - OFF-RESET, then ON. 

2. If this fails to restore power : 

a. T/ R circuit breakers - CHECK and 
RESET. 

3. If this fai ls to restore power : 

a. T/ R circuit breakers - PULL. 

4. BA 'IT switch - ON. 

5. NON ESS BUS OVRD - OFF. 

6. Reduce de e lectrical load . 

7. Land as soon as practicable. 

NOTE 

The battery is the sole source of de elec
trical power. As it becomes discharged 
the NO. 1 FUEL PUMP caution light will 
go on. 

NUMBER ONE SUPERVISORY PANEL 
MALFUNCTION 

Malfunction of the NO. 1 supervisory panel may 
cause loss of power to the ac essential bus and fail
ure of the automatic switching circuit that normally 

I 



shifts the number two generator to the ac essential 
bus. Equipment powered by the de non-essential 
bus will be lost unless the override switch is on. The 

symptoms below are listed under the assumption 
that the ASE gyro select switch is on PORT. 
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Symptoms 

1. NO. 1 RtC'fIFIER caution light - ON. 

2. BLADE PRESS caution light - ON. 

3. RAWS warning tone - ON. 

4. ASE - INEFFECTIVE. ALL INDICATOR 
BARS CENTERED. 

6. Loss of all equipment. powered by the ac 
essential bus except ground inverter items. 

Corrective Action 

1. NO. 1 GEN switch - OFF. 

2. Land as soon as practicable. 

[~~] 
Do not attempt to reset the affected gen
erator as circuit protection is lost with 
the failure of the supervisory panel and 
an electzical fire may result. 

NOTE 

• When power is restored to the port gyro 
there will be a delay of up to 90 seconds 
before the off flag will disappear. 

• The symptoms of supervisory panel mal
functions vary greatly. The above symp
toms are the most common and the 
corrective actions prescribed may allow 
recovery of the affected equipment. 

NUMBER TWO SUPERVISORY PANEL 
MALFUNCTION 

Malfunction of the NO. 2 supervisory panel may 
cauRe loss of power to the ac non-essential bus and 
failure of the automatic switching circuit that nor
mally shi fts the starboard gyro to the ac essential 
bus. Equipment powered by the de non-essential 
bus will be lost unless the override switch is on. 
The symptoms below are listed under the assump
tion that the ASE gyro select switch is on PORT. 

Symptoms 

1. NO. 2 RECTIFIER caution light - ON. 

2. GYRO caution light - ON. 

3. Pilot's VGI off flag - VISIBLE. 

Corrective Action 

1. NO. 2 GEN switch - OFF. 

2. Land as soon as practicable. 

Do not attempt to reset the affected gen
erator as circuit protection is lost with 
the failure of the supervisory panel and 
an electrical fire may result. 

NOTE 

• When power is restored to the starboard 
gyro there will be a delay of up to 90 
seconds before the off flag will disappear. 

• The symptoms of supervisory panel mal
functions vary greatly. The above symp
toms are the most common and the 
corrective actions prescribed may allow 
recovery of the affected equipment. 

RADIO AUTOTRANSFORMER (eB) FAILURE 

Symptoms 

1. Loss of the following equipment: BDHI. 
RMI, NO. 1 and NO. 2 NEEDLE information, 
DME (frozen), and partial loss of OMN 1 and 
TACAN Course Indicator information. 

NOTE 

The T ACAN course deviation indicator 
(CDI) will continue to function. The 
OMNI CDI will function only if the AN/ 
ARN-123 VHF NAV is installed . Both 
relative headjng indicators are unreliable. 
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Corrective Action 

1. ~B AUTO XMFR circuit breaker - CHECK. 
RESET IJ:t' OUT. 

2. IND circuit breaker - CHECK. RESET IF 
OUT. 

NOTE 

• U the circuit cannot be regained, and the 
AN/ ARN-123 is not installed, only GCA, 
ILS, and VOR(TAC) approach methods 
are available. 1f the AN/ARN-123 is in
stalled, a VOR approach is also available. 

• The Broadband Homer will continue to 
function. 

3. lf this does not restore the circuit , mission 
urgency and flight conditions will determine 
the action to be taken. 

GROUND INVERTER/AUTOTRANSFORMER 
4'C FAILURE 

A ground inverter failure will only be evident with 
both generators off the line and de essential bus 
energized. A ground inverter relay failure may 
occur anytime with similar symptoms. Autotrans
former 'PC failures are similar e.xcept that only 26 
vac items are lost. 

Symptoms 

1. Engine and transmission pressure instru
ments - NO MOVEMENT. 

2. Torquemeter - NO MOVEMENT. 

3. Fire detection and fuel quantity systems -
INOPERATIVE (only for ground inverter / 
ground inverter relay failure). 

NOTE 

Helicopter vibrations may cause the 
pressure instruments and torquemeter 
to move toward either extreme. 

Corrective Action 

1 . INV INPUT circuit breaker - CHECK. 
RESET IF OUT. 
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2. AUTO XMFR </,C circuit breaker - CHECK. 
RESET IF' O UT. 

3. Individual instrument circuit breakers -
CHECK. RESET fF OUT. 

4. If this does not recover instruments and/or 
systems, land as soon as practicable. 

RADIO MASTER FAILURE 

Symptoms 

1. Loss of all navigation and communication 
equipment powered by the de Radio Bus 
(ICS, RAWS, ILS, etc). 

Corrective Action 

1. RADIO MASTER switch - CHECK ON. 

2 . RADIO MASTER circuit breakers - CHECK. 
RESET IF OUT. 

3. Attempt to maintain/regain VFR and land as 
soon as practicable. 

NOTE 

• None of the aircraft communication 
equipment operates with this failure. The 
emergency radios in the life vests should 
be used as necessary. 

• The radar altimeter will continue to 
function except for the low level warn
ing light. The yellow and black (allure 
flag will appear. 

MA-1 COMPASS SYSTEM 
MALFUNCTION 

Loss of electrical power usually results in frozen 
compass cards. Gymbal failures result in erratic 
indications with yaw kicks. Loss of synchroniza
tion will result in inaccurate heading information 
requiring frequent. cross-checks and realignments 
with the magnetic compass. 

Symptoms 

1. RMI and BDHl compass cards - FROZEN or 
ERRATIC. 



~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~,~, 
2. SLAVE COMP ASS caution light - ON. 

3. MA-1 Compass Control Head off flag -
VISIBLE. 

Corrective Action 

1. COMP ASS circuit breakers - CHECK. 
RESET IF OUT. 

2. Heading Set Knob -PULL AND RESET TO 
PROPER HEADING. 

3. Jf this fails to restore the system, or if yaw 
kicks are present: 

a. Channel Monitor Panel Yaw Disengage 
Switch - OFF. 

b. MA-1 compass ac and de circuit breakers -
PULL. 

c. Land as soon as practicable. 

I WARNING I 
Use navigation information with caution 
as it may not be reliable. The course in
dicators will continue to provide reliable 
information. 

I BATTERY MALFUNCTIONS. 

BATTERY OVERTEMPERATURE 

CGTO 1H-62A-601 modified the HH-62A battery 
over temperature switch to activate at 136°F. 
Although the system activates an advisory light, 
the higher temperature indicates a probable mal
function. 

Symptom 

1. BAT OVTEMP advisory light - ON. 

Corrective Action 

1. Battery switch - OFF. 

NOTE 

Uthe BAT OVTEMP advisory light goes 
out after a period of time, the battery 

should be left off unless absolutely 
needed. The remaining procedures shall 
be followed even if the light goes out. 

2. Flight mechanic, with all protective clothing 
on and visor down, monitor the battery for 
thermal runaway conditions. · 

I WARNING I 
Make no attempt to disconnect or jetti
son the battery inflight. 

3. Land as soon as practicable. 

4. If the battery is not in thermal runaway, 
allow it to cool prior to removing it. Further 
flight with the battery should not be 
attempted. 

BATTERY THERMAL RUNAWAY 

Symptoms 

1. Smoke or fumes from battery compartment. 

----------2. Sounds such as "bangs" or "thuds" from batr illllllllllllll 

tery compartment. " 

Corrective Action 

1. Battery switch - OFF. 

2. Land as soon as practicable. 

3. Standby with fire fighting equipment. 

4. Check for the following conditions and take 
the actions indicated (to be performed by a 
crewman or crashcrewman outfitted in a hot 
suit): 

a. If flame is present, use any available extin
guishing agent. 

b. If no fire, but smoke, fumes or electrolyte 
is being emitted from the battery, use 
water fog to lower the battery temperature. 

-------
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I WARNING I 
• In no case should CO2 be directed into 

a battery compartment to effect cooling 
or displace explosive gases. The static 
e lectricity generated by CO2 could cause 
the hydrogen/oxygen gases b:apped in 
the compartment to explode. CO2 is an 
acceptable fire extinguishing agent once 
a Cire has developed. 

• Make no attempt to disconnect or jetti
son the battery. 

FIRE 

INTERNAL ENGINE FIRE 

An internal engine fire is a fire that occurs in an 
engine that is stopped or coasting down. 

Symptoms 

1. Ts rises above 300°. 

2. Flames and/or sm oke coming from engine. 

:orrective Action 

1. Speed selector - STOPCOCK. 

2. Battery switch - ON. 

3. Starter - ENGAGE BELOW 20% Ng AND 
MOTOR UNTIL FIRE IS EXTINGUISHED. 

~ ~. 
~ 4 . External power switch - OFF. 

'11111111111111 5. Battery switch - OFF. 

~ 
~ 
~ 
~ 
~ 

6. Exit aircraft. 

7. Fight fire ex tern ally. 

ENGINE COMPARTMENT FIRE ON THE 
GROUND 

Symptoms 

1. Fire warning light - ON. 
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2. Flames and/or smoke coming from engine 
compartment. 

3. Ground crew engine fire signal. 

Corrective Action 

1. Stop aircraft. 

2. Speed selector - STOPCOCK. 

3. Battery switch - ON. 

4. T-handle - FIRE EXT ARMED. 

5. Engine compartment fire extinguisher 
switch - DISCHARGE. 

6. External power switch - OFF. 
. 

7. Battery switch - OFF. 

8. Rotor brake - ON. 

9. Parking brake - SET. 

10. Exit aircraft. 

11. Fight fire externally. 

ENGINE COMPARTMENT FIRE IN FLIGHT 

Symptoms 

1. Fire warning light - ON. 

2. Flames and/or smoke coming from engine 
compartment. 

Corrective Action 

1 . Enter autorotation. 

2. Fire indicators - ANALYZE. 

NOTE 

Severity of the fire, actual flight condi
tions and terrain conditions will dictate 
the immediate procedure to be followed. 

3. Speed selector - STOPCOCK. 



4. T-handle - FIRE EX'l' ARMED. 

5. Engine compartment fire extinguisher -
DISCHARGE. 

6. Alert cabin occupants. 

7. Complete autorotative landing. 

8. Secure cockpit. 

9 . .Exit aircraft. 

CABIN FIRE 

Corrective Action 

1. Cockpit windows - CLOSED. 

2. Cabin door - CLOSED. 

3. Ventilation swit.ch - NORM. 

4. Windshield defrost switch - OFF. 

5. Portable fire extinguisher - USE. 

CO2 is not toxic; however, it does reduce 
the oxygen content of the air. 

6. Ventilate as soon as practicable. 

7. Land as soon as practicable. 

ELECTRICAL FIRE 

Corrective Action 

1 . Affected equipment - TURN OFF. 

2. Circuit breaker (for affected circuits) - PULL. 

It fire persists: 

3. &ttery switch - RATT START. 

4. Generator switches - OFF. 

5. Portable fire extinguisher - USE. 

6. Land as soon as practicable. 

Severity of the fire and actual flight 
conditions (night or instrument) will dic
tate the immediate procedure to be fol
lowed. Tt may be more advisable to let 
the fire bum, if it is isolated, than to 
secure all electrical power and lose ASE 
and night inslrumenls prior to achieving 
VFR conditions. 

SMOKE AND FUME 
ELIMINATION 

Corrective Action 

1. CARGO DOOR - OPEN. 

2. COCKPIT WINDOWS OPRN. 

3. Land as soon as practicable. 

4. Speed selector - STOPCOCK. 

5. Battey switch - OFF. 

6. Secure cockpit. 

• Do not use the radios if fuel fumes are 
present. The severity of the situation 
will determine the necessity for securing 
all electrical power sources and whether 
an immediate landing is necessary. 

• To prevent the venting of smoke or 
fumes through the cockpit, do not open 
the cockpit windows if cargo door is 
closed. 

• To avoid the possibility of any rotor 
blade damage, do not jettison any win
dows or the cargo door while the heli
copter is in forward flight. 



RETREATING BLADE STALL 

Symptoms 

1. Jncrcase in general vibration level of heli
copter. 

2. Occasional shudders in the airframe. 

3. Abrupt pitch-up of the nose of the helicopter. 

Corrective Action 

1. Collective pitch - DECREASE. 

2. Rotor rpm - INCREASE. 

3. Decrease severity of the maneuver. 

4. Airspeed - GRADUALLY DECREASE. 

5. Descend to lower altitude. 

POWER SETTLING 

Symptoms 

1. Rotor roughness. 

2. Loss of control effectiveness. 

3. Uncontrollable settling. 

Corrective Action 

1. Collective - ABRUPT INCREASE. 

I 2. Airspeed - lNCREASE. 

li steps 1 and 2 are ineffective: 

3. Collec tive - BOTIOM TO RESTORE CON
TROLLABILITY. 

4. Collective - REAPPLY AS TRANSLATION
AL LJFT IS A T'I'AlNED. 

TURBULENCE 

Corrective Action 

1 . Airspeed - 55 knots. 
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2. Nf/Nr - 100% 

3. Reverse course if possible. 

ICING 

Symptoms 

1. Vibrations in airframe. 

2. Visible accumulation of ice. 

3. lncreased torque required to maintain alti
tude and airspeed . 

4. Decrease in Ng. 

5. Increase in T5. 

Corrective Action 

1. Fly helicopter Crom icing conditions as soon 
as possible. 

2. Emergency throttle - lNCREASE IF RE· 
QUIRED TO REGAlN DESIRED POWER. 

3. Heater - OFF. 

4. Airspeed - 55 knots. 

5. Land a.s soon as practicable. 

HEAVY RAIN 

Symptoms 

1. Engine instruments will indicate a loss of 
power and a corresponding decrease in Nf/Nr 
will result. 

NOTE 

The characteristics of the T-58-8B engine 
are such that engi ne flameout is not 
probable. 

Corrective Action 

1. Speed selector - FULL INCREASE. 

2. Emergency throttle - INCREASE U"' RE
QUIR~O TO REGAlN DESIRED POWER. 

I 



NOTE 

A power loss may be experienced even 
utilizing emergency throttle if rain is 
extremely heavy. 

3. Airspeed - 55 knots. 

4. Conditions permitting - SECURE EMER
GENCY THROTTLE AND REESTABLISH 
CRUISE FLIGHT. 

NOTE 

As rain intensity decreases, power will 
increase. This will be indicated by an 
increase in Nf/Nr and power. 

RESCUE HOIST MALFUNCTION 

LOSS OF ELECTRICAL POWER 

Symptoms 

1. Hoist cable does not respond to control 
inputs. 

Corrective Action 

1. Advise pilot. 

2. Check hoist drum for a fouled hoist cable or 
stuck up-limit switch. 

Change 1 
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a. If the hoist is fouled - DO NOT ACTU
ATE THE HOIST. 

b. If the hoist cable is not fouled: 

(1) If conditions permit, check the hoist 
circuit breaker. 

(2) Operate the hoist using manual over
ride. 

DO NOT raise the hoist hook to the full 
up position when operating on manual 
override. The up limit protection is by
passed and the hook and cable may be 
damaged or disconnected. 

ELECTRICA L SYSTEM RUNAWAY 

Symptoms 

1. Hoist cable is in a runaway or intermittent 
runaway condition. 

Corrective Act ion 

1. Advise pilot. 

2. Ask the pilot to secure hoist power. 

3. Check hoist drum for a fouled cable or stuck 
up limit switch. 

a. If the hoist is fouled - DO NOT ACTU
UATE 'THE HOIST. 

b. If the hoist cable is not fouled - OPERATE 
THE HOIST USING MANUAL OVER
RIDE. 

DO NOT raise the hoist hook to the full 
up position when operating on manual 
override. The up limit protection is by
passed and the hook and cable may be 
damaged or disconnected . 

HYDRAULIC SYSTEM FAILURE 

Symptoms 

1. Hoist cable does not respond to either electri
cal control inputs or manual override inputs. 

Corrective Action 

1. Advise pilot. 

2. Discontinue hoist operation. Retrieve the 
hoisting rig if possible. 

HOIST COMMUNICATIONS FAILURE (ICS) 

Symptoms 

1. Loss of communications between the flight 
mechanic and the pilot. 

Corrective Action 

1. Check to insure that HOT MIKE is selected. 

2. Check to insure that helmet cord is plugged 
in. 

3. Utilize another ICS control panel. 

4. Use another helmet if one is available. 

5. Check the ICS PL'l' circuit breaker on the 
radio circuit breaker panel. 

The hoisting operation should be discon
tinued if possible until intercommunica
tions can be reestablished. 

EMERGENCY HOIST CABLE SHEAR 

Symptoms 

1. Hoisi cable fouled with vessel or other struc
ture and is endangering personnel and/or the 
helicopter. 
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Corrective Action 

1. Inform pilot immediately. 

2. Pay out hoist cable until slack. 

3. Attempt t.o free cable or rig. 

4. If the above steps are ineffective, or if person
nel or the helicopter is in danger: 

a. Pilot or flight mechanic report - SHEAR! 
SHEAR! SHEAR! 

b. Flight mechanic actuate EMERG CABLE 
CUT-OFF switch. 

c. Pilot or copilot actuate H01ST SHEAR 
switch. 

This procedure should be used ONLY in 
the most EXTREME situation where air
craft or personnel safety depend on the 
immediate shearing of the hoist cable to 
avoid a disaster. Except in the most ex
treme situation, the pilot will make the 
decision to shear, upon the recommenda
tion of the flight mechanic. 

NOTE 

Normally, the copilot will be able to 
shear most expeditiously, but when the 
report "SHEAR! SHEAR! SHEAR!" is 
heard, both the EMERG CABLE CUT
OFF swit.ch in the cabin and the HOIST 
SHEAR switch in the cockpit should be 
actuated. 

CARGO SLING EMERGENCY 
JETTISON 

Symptoms 

1. Sling load is uncontrollable. 

2. Engine failure, power decrease, or other criti
cal emergency. 
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Corrective Action 

1. Cargo sling master switch - ON. 

2. Cargo release switch - DEPRESS. 

3. If necessary, transmit to flight mechanic -
"JETTISON THE SLING LOAD." 

4. Flight mechanic, upon command from the 
pilot: 

a. Cargo hook manual release handle - PULL. 

b. Strap in securely. 

5. When hovering, move left before landing if 
possible. 

EMERGENCY WATER 
OPERATIONS 

.Following an emergency water landing, allow the 
rotor to coar;t to a stop. Apply rotor brake only if 
it would be more hazardous to allow the rotor to 
continue to turn. 

NOTE 

Torque resulting from rotor brake appli
cation will cause the helicopter to rotate 
in the water and could cause it to cap
size. 

The helicopter's stability limits may be exceeded 
in rough water in a power off c:ondit.ion. The pow
er off helicopter can right itself from a roll up t;o 
approximately 16° without the aid of auxiliary 
flotation. A wind of 15 knots or more, creating 
waves of 2 feet or higher, will probably drive the 
helicopter into the trough of a wave and cause 
excessive roll. The auxiliary flotation equipment 
will increase stability and shall be deployed after 
an emergency water landing. The sea drogue and/ 
or Danforth anchor should be deployed to prevent 
drifting into shallow water where the helicopter 
may be damaged . This shou ld be done even though 
water depth may initially exceed the effective 
length of the anchor line. 



AUXILIARY FLOTATION SYSTEM 
DEPLOYMENT 

tnnAte the bags after the helicopter ia reatlng on 
U,e water. The bags are inflated by pulling the 
manual release handle to the extended position. If 
flight is necessary after the bags are inllated, air
speed should not exceed 70 knots. 

• Pilots should exercise caution when land
ing on a vessel or land after deployment 
of the auxiliary flot.aUon bags. Rotor 
downwash will cause the bags to tuck 
under the sponsons while in a hover and 
may cause the bags to bunt upon touch
down . 

• Ground taxiing with the auxiliary nota
tion bags inflated will cause dam.age due 
to ground contact. 

NOTE 

If unequal lateral inflation occura, con
sideration should be gtven to equalllin1 
flotation by manually deflating the 
appropriate section or aectlona of the 
opp01ite bag. 

See fi,ure1 A-19 and A-20 for aea ,tate capabWtie,. 

HULL INTEGRITY CHECKS 

It i• po11ible to auatain hull damage without the 
sensation of a hard landing. After any emergency 
water landing or hud land landing the aircraft ,hall 
be inspected by qualified maintenance peraonnel 
before further flight la attempted. U a thorough fn. 
spection cannot be accompllahed at the landing 
1ite1 and the pilot in command feell further fllaht 
i1 neceuary, the aircraft 1hould be moved in the 
safest manner ponlble to the nearest aite where the 
airframe can be fully inspected. Inspection ahould 
not be limited 10lely to the damaged area. A com· 
plete evaluation by a qualified maintenance officer 
should be done prior to granting authority for fur· 
ther flight . 

SEA DROGUE DEPLOYMENT 

The sea drogue can be deployed from either the 
pilot•, or copilot'• window. 

1. Sea drogue retainin1 line - UNCOIL. 

2. Sea drogue snap hook - ATTACH TO BOW 
LINE THIMBLE. · 

a. Red hook at end of ripcord line - ATTACH 
TO PEDAL ADJUSTER FLEXIBLE CABLE. 

NOTE 

The above steps ahould be accomplished 
with the aea drogue inside the cockpit 
to avoid it, 1011. 

4. Sea drogue - CAST OVERBOARD FOR· 
WARD OF SPONSON. 

6. Ripcord - PULL. 

6. Retrieve ripcord. 

DANFORTH ANCHOR DEPLOYMENT 

The Danforth Anchor can be deployed from either 
the pilot'• or copilot', window. 

1 . Anchor Jlne ,nap hook - ATTACH TO BOW 
LINE THIMBLE. 

2. Anchor line bundle - CAST OVERBOARD 
FORWARD OF SPONSON. 

8. Anchor - CAST OVERBOARD FORWARD 
OFSPONSON. 

Do not attach 1nap hook to large rtn1 ln 
thimble. 

TOWING OF THE HELICOPTER 
ON WATER 

Each cue of a dilabled helicopter on the water 
pretenta a unique aet of clrCWD1tancet and 
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problem,. No standard towing method wm b~ de· 
acribed. The information contained here and m 
COTO 1H-62A·2, will provide background inform&• 
tion to those concerned with the towing operation. 

The helicopter can be towed forward by attaching 
a towline to the bow eye on the noae fittina. The 
bow eye wu deaigned for uae with the anchor or 
aea drogue - not for towina. However, the hell· 
copter haa been succeasfully towed uaing the bow 
eye. It the aea drogue or anchor can be deployed, 
one procedure ia to run a boat acr011 the aubmerg
ed anchor line, fiah out the line with a boat hook, 
and use thia line for the towline. 

The helicopter can be towed forward by attaching 

I a bridle to the Sponson braces (see COTO 1H-62A· 
2). 

When undt!rway, the noae of the helicopter hu a 
tendency to wander left and right.1'hia can be 
controlled somewhat by attaching the sea drogue 
to the tailwheel tiedown ring. 

The helicopter can alao be towed backwarda by 
attaching a towing line to the tailwheel tiedown 
ring. Thia eliminates the wandering tendency 
aaaociated with towing forward. Faster towing 
speeds can be used towing backwards, 

Exercise care to avoid damage to the helicopter if 
the tow boat comes alongside. If possible, the boat 
should stay to windward of the helicopter since the 
boat's leeway will be le88 than that of the heli
copter. 

Avoid heading parallel to trougha of waves u this 
may cause excessive roll (see ftgure A-19). Use 
ample (60-60 feet) towline to prevent the helicop
ter from surging up on the tow boat. 

WATER TUCK RECOVERY 

Symptoms 

1. Nose pitchea down dipping bow below aurface 
of the water. 

Corrective Action 

1. Collective - LOWER. 

2. Cyclic - NEUTRAL. 

EMERGENCY WATER EGRESS 
PROCEDURES 

Becauae of the high probabiltty of spatial disorien
tation due to aircraft attitude, damage, and/or en
vironmental factora (night, water), it 11 imperative 
that all crew member, become familiar with nor
mal/emer1ency aircraft escape route, and the 
eP'tll procedure•. The importance ot the uae ot 
reference points cannot be overstreued. 

1. Reference Point - LOCATE AND REMAIN 
CALM. 

* 2, Emergency Exit, - LOCATE EMERGENCY 
RELEASE HANDLES - PULL AND 
JETTISON. 

* 3, Mike Cord - DISCONNECT. 

4. Reference Point- RELOCATE AND HOLD. 

5. Take a normal breath and wait until com
pletely Immersed (recommended 6-8 seconds). 

I WARNING I 
Consideration should be given to pulling 
oneself out of the helicopter just as soon 
u the exit is clear particularly if the 
water ia cold. Thia la due to reduced 
breath holding capability f ollowlng sud· 
den cold water immersion. 

6 , Seatbelt/harness - RELEASE. 

7. Egreu- HOLDING REFERENCE POINTS, 
EXIT AT RIGHT ANGLES TO THE AIR· 
CF.AFT. 

I WARNING I 
Failure to maintain a handhold on a 
Reference Point until clear of the aircraft 
could result in di1orientation. 

Inflation of the life veat inside the air
craft may inhibit egreaa. 

*IAW CCMJr (G-<Y\V) MSG 232148Z OC'l' 87 
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NOTE 

A wet suit will exhibit some positive 
buoyancy when immersed. 

Life vest - INFLATE WHEN CLEAR OF 
THE AIRCRAFT. 

I WARNING I 
lf fuel covers the water's surface, do not 
ignite signalling devices. 

ABANDON AIRCRAFT 
PROCEDURES 

PILOTS: 

1. Provide-first aid kit. 

2. Provide PRC-63/90 radio. 

3. Exit aircraft. 

FLIGHT MECHAN IC: 

1. Assist passengers and direct their exit. 

2. Set and launch Datum Marker Buoy, ii 
available. 

3. Provide flashlight and other SAR equipment 
board items as possible. 

4. Deploy rafts (water only). 

5. Exit aircraft. 

Refer to figure 1-31, Emergency Entrances and 
Exits. 
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SECTION IV 
AUXILIARY EQUIPMENT 

This section contains the description, normal and alternate operation of all equipment which does not con
tribute to flight, but which enables the helicopter to perform certain specialized functions. Examples of 
this auxiliary equipment include, but are not limited to the cargo sling, hoist, communication and naviga
tion equipment. 

TABLE OF CONTENTS 

HEATING SYSTEM .. ... . .... . ........... 4-1 MA-1 DIRECTIONAL GYRO COMPASS 
SYSTEM .. . . ... . .. .. .. . ........... .. .. 4-71 

WINDSHIELD DEFROSTER 
SYSTEM .... . . . ... ... .... . ..... . .... . 4-3 LIGHTING EQUIPMENT .... . . . ...... ... ... 4-72 

VENTILATING SYSTEM . ..... .. .......... 4-4 CABIN EQUIPMENT ............... .. ..... 4-76 

ENGINE ANTI-ICE SYSTEMS .. . . . . ........ 4-4 RESCUE 1101ST ........ . .. . ... . . . ........ 4-80 

COMMUNICATION/NAVIGATION TUGBIRD ....... . . . .. . ........... . . .. . . . 4-84 
SYSTEMS ........................ .. . . 1-6 

COMMUNICATIONS EQUIPMENT . ........ .4-8 

NAVIGATION EQUIPMENT ............... 4-15 

RADAR ALTIMETER 
AN/APN-171(V) ........ . ............. . 4-68 

TRANSPONDERS ...... . ............... . 4-69 

HEATING SYSTEM 
The heating system (figure 4-1) heats outside air 
and distributes it to the cabin and cockpit for crew 
comfort. It also provides heated air for windshield 
defrosting (refer.to WINDSHIELD DEFROSTER 
SYSTEM in this section) and can be used to cir
culate unheated air for ventilation. (Refer to 
VENTILATING SYSTEM in this section.) The 
system consists of a .heater unit, a heijter blower, 
air ducts and diffusers, a caution panel light and 
control switches. A choice of two heat ranges is 
available. A caution light warns of heater unit over
heat and as a further safety measure, the heater 
will not start unless the blower is providing suf
ficient airflow for proper combustion. Heater 
operation is continuous and au.tomatic, after 
starting, unti1 turned off. The heating system is 
actuated by a master switch, a heater start switch, 

EXTERNAL CARGO SLING ........... . .... 4-84 

MOORING . .... . ..... . ....... . .......... 4-86 

WINDSHIELD WIPER SYSTEM . .. .... . .. . ... 4-86 

WINDSHIELD WASHER . .. . .. . . ........... 4-8~ 

HIGH-INTENSI'l'Y SEARCHLIGH'f ........ . . . 4-89 

and a high-low cycling switch, on the overhead 
switch console (figure F0-2). '!'he heating system 
operates on direct current from the essential bus 
and is protected by circuit breakers, marked VENT 
RELAY, and CONT, under the general heading 
CAB HTR, on the forward circuit breaker panel. 

HEATER UNIT 

The heater unit; in the transition section, is the 
internal combustion type rated at 50,000 BTU's. 
It operates on fuel pumped from the forward tank 
and consumes a maximum of 5 -pounds per hour. 

HEATER BLOWER 

The heater blower draws air into the system through 
an outside intake vent, on the upper right side of 
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t he fuselage, and forces it through a heat exchanger 
unit surrounding the combustion heater unit where 
it is heated. The heated air is then forced through 
a plenum chamber in the ducting. 

AIR DUCTS 

The air duct passing through the cabin has five 
adjustable diffusers for cabin heating. In t he pilot 's 
compartment the air duct divides into three smaller 
ducts: o ne duct mounts an adjustahle diffuser just 
above the floor to the right of tho pilot and a fixed 
diffuser by the pilot's pedals, one duct mounts an 
adjustable diffuser just above t he floor to the left 
of the copilot and a fixed diffuser by the copilot's 
pedals, and one duct leads to the windshield de
froster diffusers. 

HEATER CONTROL SWITCHES 

Master 

The heater switch, marked MASTER, with posi
tions, ON and OFF, is on the overhead switch panel 
under the general heading HEATER. The heater 
mast.er switch must be in the ON position before 
the START switch can be energized. When the 
heater master switch is placed in the ON position, 
the HEATER HOT caution light will go on and re
main on until the heater is started. Heater opera
tion is stopped by placing the MASTER switch in 
the OFF position. 

Start 

The heater start switch, marked START, with 
marked position, ON and OFF, is on the over
head switch panel under the gener<ll heading 
HEATER. T he start switch is of the momentary 
type, spring-loaded to the OFF position. Prior t.o 
actuating Lhe START switch, the heater master 
switch is placed in the ON position and the heater 
blower switch is placed in the NORM position. 
Holding the START switch momentarily in t he 
ON position will start Lhe heater when the heater 
blower develops sufficient air pre~ure to close the 
ram air switch. This in tum energizes the master 
fuel valve, ignition unit, fuel pump and cycle valve 
starting the heater. 
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Blower 

The heater blower switch with marked positions 
VENT BLO and NORM, under the heading HEAT
ER, is on the overhead switch panel. The VENT 
BLO position is used to operate the heater blower 
for ventilation. The heater MASTER switch does 
not have to be ON to use the VENT BLO position. 
The NORM position causes the beater blower to 
function automatically during heater operation. 
The blower motor is powered by the de essential 
bus through a circuit breaker, marked VEN'f BLO, 
on the air circuit breaker panel. 

High-Low Cycling 

The high -low cycling switch, with marked positions 
LO and HI, under the general heading HEATER, is 
on the overhead switch panel. When the cycling 
switch is in the LO position, the heater automati
cally maintains a temperature of 65.5°C (150° F) 
in the ducts. In the HI position the heate.r auto
matically maintains a temperature of 140.6°C 
(285° F) in the ducts. 

CAUTION LIGHT 

A caution light marked HEATER HOT, on the 
caut ion-advisory panel (figure 1-27) goes on when 
the MASTER switch is placed in the ON position 
and remains on until the heater START switch is 
activated. The caution light also goes o n during 
heater operation if heater unit temperature reaches 
176. 7°C ( 350° F). Insufficient air pressure for pro
per combustion will also cause the HEATER HOT 
caution light to go on. 

NOTE 

1f HEATER HOT caution light goes on, 
do not restart heater until cause of over
heat has b~ n determined. 

WINDSHIELD DEFROSTER SYSTEM 

The windshield defroster (figure 4-1 ) system con
sists of a defroster blower, ducts and diffusers, and 
a switch marked WSHLD DEFROST with two 
marked posit.ions ON and OFF. The windshield 
defroster switch controls a blower motor, in the 
main duct of the windshield defroster. When the 
windshield defroster switch is placed in the ON 
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position and the heater is operating, the blower 
motor provides a rapid flow of heated air against 
the windshield. The blower may also be utilized 
for defogging the windshield without turning the 
heater on. The defroster blower motor operates 
on direct current from the de essential bus, and is 
protected by a circuit breaker, marked DEFROST 
BLO MOTOR, on forward circuit breaker panel. 
Maximum heated defrost air is obtained by opera
ting the beater, closing all of the adjustable diffusers 
in the cabin and cockpit and positioning the 
WSHLD DEFROST switch to the ON position. 
Maximum unheated air for defogging is obtained 
by closing all of the adjustable diffusers with the 
heater off, heater blower switch in the VENT BLO 
position and the WSHLD DEFROST switch in the 
ON position. 

VENTILATING SYSTEM 

The ventilating system (figure 4-1) utilizes the 
heater blower, ducts and diffusers to draw air from 
outside and circulate it throughout the helicopter. 
The ventilating system may also be used as an aid 
to dissipate smoke or fumes from the helicopter 
interior. 

Ventilation is accomplished by actuating the heater 
blower switch marked VENT BLO and NORM un
der the general heading HEATER, on the overhead 
switch panel. Placing the blower switch in the 
VENT BLO position turns the blower on, which 
forces air through the heater and windshield de
froster ducts. 

ENGINE ANTI-ICE SYSTEMS 

There are two separate anti-ice systems which are 
actuated by a single switch on the pilot's overhead 
switch panel. These two systems are the Engine 
IGV Anti-Ice System and the Engine Inlet Duct 
Anti-Ice System. These systems should be turned 
on when outside air temperature is 10°C (50°F) or 
below. 

ENGINE IGV ANTI-ICE SYSTEM 

The engine IGV anti-ice system prevents the for
mation of ice on the compressor front frame, the 
starter cover at the front of the engine and the in
let guide vanes. Viewing from the rear of the en
gine, hot air is supplied from the tenth stage of the 
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compressor, when the system is on, to heat the 
12 o'clock and the 3 o'clock struts of the front 
frame, the starter bullet nose cover, and the inlet 
guide vanes. The 9'o clock and 6 o'clock struts are 
continuously heated and require no separate anti
icing. The 6 o'clock strut is heated by oil from the 
compressor rotor front bearing while the 9 o'clock 
strut is heated by balance chamber air. The anti
icing of the 12 o'clock strut, 3 o'clock strut, front 
frame of the engine and the starter fairing com
mences whenever the ANTI-ICE switch on the 
pilot's overhead panel is placed in the ON position. 
The system is comprised of the anti-ice switch, 
compressor bleed air solenoid valve and an ad
visory light on the caution-advisory panel (figure 
1-27). The engine anti-icing system operates on 
current from the de essential bus, and is protected 
by a circuit breaker, marked IGV, under the gen
eral heading ANTI-ICE, on the forward circuit 
breaker panel. 

NOTE 

Continued operations at ground idle 
under known icing conditions should 
be avoided because there is insufficient 
compressor bleed available to maintain 
the engine components at the desired 
anti-icing temperatures. 

Engine Anti-Ice Switch 

The engine anti-ice switch, marked ENG ANTI
ICE with marked positions, TEST, OFF, and ON, 
on the overhead switch panel (figure F0-2), con
trols engine anti-icing in the OFF and ON posi
tions. The ON position functions to de-energize 
the solenoid valve allowing it to open and admit 
hot de-icing air to the engine. The TEST position 
is used only to check the engine inlet anti-ice con
troller. 

Solenoid Valve 

Compressor bleed air is controlled by a solenoid 
valve which is held closed, against spring tension, 
when energized. When the ENG ANTI-ICE switch 
is placed in the ON position, the solenoid is de
energized and the valve is opened by spring force. 
U an electrical power failure occurs which de
energizes the solenoid valve, it will open and pro
vide continuous anti-icing to the engine. 



Advisory Light 

An advisory light, marked ENG IGV ANTI-ICE, on 
the caution-advisory panel (figure 1-27), goes on 
when the solenoid valve is de-energized. Therefore, 
Lhe ENG IGV ANTI-ICE advisory light will go on 
when the ENG ANTI-ICE switch is placed in the 
ON position. Lighting of the advisory light when 
the ENG ANTI-ICE switch is in the OFF position 
indicates loss of electrical power at the solenoid 
valve, causing continuous anti-icing of the engine 
components. The engine anti-icing system advisory 
light operates on current from de essential bus and 

I 
is protected by a circuit breaker, marked ENG 
ANTI-ICE, under the general heading WARNING 
LIGHTS, on the forward circuit breaker panel. 

ENGINE INLET DUCT ANTI-ICE SYSTEM 

The engine inlet duct anti-ice system prevents for
mation of ice on the engine air intake duct. This is 
accomplished by passing electrical current through 
heating elements embedded in the fiberglass duct. 
A temperature sensor, also embedded in the duct 
sends signals to the anti-ice controller. This con
troller automatically cycles electrical power to the 
heating elements to maintain the inlet duct in the 
desired temperature range, 48.9°C (120°F) to 
64.4°C (130°F) when the system is turned on. The 
engine inlet duct anti-icing system is comprised of 
these components: the air inlet duct, the anti-icing 
controller, the caution panel light and the inlet 
duct anti-icing system switch. 

Inlet Duct 

The engine inlet duct (bellmouth) is made of lami
nated Fiberglass. Embedded between laminations 
are electrical heating elements and a temperature 
sensor that provides signals for the anti-ice control
ler. A thermal switch, normally closed below 4.1 °C 
( 40° F), is mounted externally on the inlet duct for 
actuation of the caution panel light. The heating 
elements receive electrical power from the ac es
sential bus through the ENG INLET ANTI-ICE cir
cuit breaker on the aft circuit breaker panel. 

Anti-Ice Controller 

The engine inlet anti-ice transistorized controller 
is in the transition section of the helicopter. The 
temperature sensor embedded in the inlet duct 
senses temperature for the controller which auto
matically cycles current to the heating elements to 
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maintain the dud temperature between 48.9°C 
(120" 1'') and 54.1°C (130°F). The automatic con
trol!c-ir ut.i!iz~s r::11.rr<mt from both the ac essential 
bus ,md ,.urrent from the de essential bus. The 
alternating runent circuits of the automatic con
troller are protected by a circuit breaker, marked 
ANTI-ICE CONT, located on the forward circuit 
breaker panel. The direct current circuits of the 
automat'ic controller are protected by a circuit 
breaker, marked INLET, under the general heading 
ANTI-ICE, also on the forward circuit breaker 
panel. 

Caution Light 

The engine anti-icing system caution light, marked 
ENG INLET ANTI-ICE is on the caution-advisory 
panel (figure 1-27). The caution light, controlled 
by the duct-mounted thermal switch, goes on when 
the inlet duct temperature is 4.1 °C or less whether 
the system is ON or OFF. With the ENG ANTI· 
ICE switch in the ON position, lighting oI the cau
tion light indicates that the inlet duct temperature 
has dropped to 4.1 °Corless because of system 
malfunction or because system capability has been 
exceeded. With the ENG ANTI-ICE switch in the 
OFF position, lighting of the caution light at 4 .1 °C 
( 40° F) or below reminds the pilot to turn the en
gine anti-icing system on. The engine inlet anti
icing system caution light operates on current from 
the de essential bus and is protected by a circuit 
breaker, marked ENG ANTI-ICE, under the gen
eral heading WARNING LIGHTS, on the forward 
circuit breaker panel. 

Anti-Icing System Switch 

The engine anti-ice switch, marked ENG ANTI-ICE, 
with marked positions TEST, OFF, and ON, is on 
the overhead switch panel (figure F0-2). It controls 
both the engine inlet duct anti-ice system, and the 
engine anti-ice system. (Refer to Engine ANTI-ICE, 
SYSTEM in this section.) When the engine anti-ice 
switch is placed in the ON position the anti-ice 
controller functions continuously and automatical
ly to maintain the desired inlet duct temperature. 
The engine anti-ice switch, momentary in the 
TEST position, is used to check the functioning of 
the controller. When held in the TEST position, 
the ENG INLET ANTI-ICE caution light goes on, 
indicating that power is being cycled to the heating 
elements by the controller. When duct temperature 
reaches 54.4°C (130°F) the controller stops cur
rent flow to the heating elements and the caution 
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light goes off. Continued cycling of the controller 
may be observed by holding the switch in the 
TEST position. During conditions of high ambient 
temperatures subsequent off cycles ( caution light 
out) may be several minutes because of the slower 
cooling rate of the duct. 

COMMUNICATION/NAVIGATION 
SYSTEMS 

Communication control panels (figure 4·2) in the 
cockpit are on the upper and lower consoles (fig
ure F0.2). All panels may be operated by either 
pilot. In addition, two communication control 
panels are in the cabin for the crewman, one above 
the cargo door, and one on the left side of the cab· 
in. All radio equipment is installed on the inte
grated electronics rack, in the right forward area of 
the cab~ which is easily accessible in flight. The 
radio equipment utilizes both direct and alternating 
current. Master control for the radio equipment is 
provided by a radio master switch, on the overhead 
switch panel in the pilot's compartment (figure 
F0-2). Indicators, used in conjunction with the 
navigation sets, are on the instrument panel in 
front of the pilot and copilot (figure F0-1). 

The antennas used for communications, naviga
tions, transponder, and radar altimeters are on 
various sections of the aircraft (figure 4-14). 

ELECTRICAL POWER DISTRIBUTION 

Communicat ion System DC Power 

The helicopter's de system supplies voltage from 
the helicopter's battery , transformer rectifier , or 
ext ernal power source through the start bus, through 
the essential bus relay lo the de essential bus. From 
t he de essential bus the de voltage divides into two 
paths. The first path is through the RADIO MAS
TER POWER circuit breaker, on the circuit break
er panel (figure F0-3) behind the copilot's bulk
head, to the normally open contacts of t he rad io 
master relay. The second path from the de essential 
bus is through the 5 ampere RADIO MASTER 
CONTROL circuit breaker, forward circuit breaker 
panel, t o the RADTO MASTER switch . Placing t he 
RAD IO MASTER switch ON energizes the radio 
master relay, allowing de voltage from the RADIO 
MASTER POWER circuit breaker to be supplied 
through closed contacts o f the radio master relay 
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to the de radio bus, in the radio circuit breaker 
panel (figure F0-3). The de voltage continues 
through the de radio bus, and through individual 
c ircuit breakers to t he specific system. 

Communication System AC Power 

115 volt, 400 cycles per second, three-phase power 
is supplied from the helicopter 's generators, or 
from an external power source through the ac es· 
sential bus, through three RADIO circuit breakers, 
on the forward circuit breaker panel, to the ac 
radio bus, on the radio circuit breaker panel. The 
ac voltage continues through the ac radio bus and 
through individual circuit breakers to the specified 
system. 

Navigat ion System DC Power 

The de power system for the Navigation equipment 
is the same system used to supply de power to the 
Communication equipment. 

Navigation System AC Power 

The ac power system for the Navigation equipment 
is the same system used to supply ac power to the 
Communication equipment. However, there is an 
additional source of ac power for t he Navigation 
equipment. 

A r.tdio autotransformer converts 115 volts, phase· 
B, ac power, coming directly from the ac essential 
bus to 26 volts ac. The radio autotransformer is 
protected by a circuit breaker marked AUTO 
XM FR on the forward circuit breaker panel. The 
26 volts ac, passes through a circuit breaker marked 
IND on the radio circuit breaker panel on it's way 
to power the BDIII, RMI, portions of the VHF 
navigation system, and the loop antenna. 

NOTE 

The course deviation indicators and glide 
slope indicator require de power only. 

Radio Circuit Breaker Panel 

The radio circuit breaker panel (figure F0.3) is on 
the forward end of the integrated electronics rack 
by t he pilot's compartment access door. The dir· 
ect current operating circuits, each protected by 
an appropriately marked circuit breaker, are con
nected to the helicopter's de power supply system 
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TYPE DESIGNATION FUNCTION RANGE LOCATION OF CONTROL 

ICS AN/AIC-12 lnterphone Internal Lower console, 
and radio cabin 
communications 

UHF/COMM AN/ARC-51A Two-way voice Line of Lower radio console 
communications sight 

VHF/COMM AN/ARC-84 Two-way voice Line of Upper or Lower 
communications sight radio console 

HF/COMM AN/ARC-94 Two-way voice Long range Upper radio console 
communications 

VHF-FM/ AN/ARC-160 Two-way voice Line of Upper radio console 
COMM communications sight 

Trans- AN/APX-99 Radar Line of Lower radio console 
ponder identification sight 

X-band SST-186X Ship's radar Line of Upper radio console 
trans- identification sight 
ponder 

Loud N/A Loudspeaker 1/2 Upper radio console 
Hailer communications mile 

VHF/NAY AN/ARN-87 ILS and VOR Line of Lower radio console 
navigation sight 

VHF/NAV AN/ARN-123 ILSand VOR Line of Upper radio console 
navigation sight 

Marker MKA-23A Marker beacon N/A Instrument panel 
Beacon receiver 

Tacan AN/ARN-118 Tactical air Line of Upper radio console 
navigation sight 

LF/ADF AN/ARN-73 Automatic Long range Lower radio console 
direction 
finding 

Figure 4-2. Avionics Equipment (1 of 2) 
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TYPE DESIGNATION FUNCTION RANGE LOCATION OF CONTROL 

LORAN C AN/ARN-133 Loran C Long r.in~e Lower radio console 
NAVIGATOR navigation 

Broadband DMSE-47-2 VHF/UHF Variable Upper radio console 
Homer Homing 

Radar AN/APN-171 Measure 5000 FT Instrument panel 
Altimeter Absolute 

Altitude 

Figure 4-2. Avionics Equipment (2 of 2) 

through the radio master switch. The ac operating 
circuits, each protected by an appropriately mark
ed circuit breaker, are connected directly to the 
helicopter's ac power supply system. Both power 
sources must be operative for the communication 
and associated electronics equipment to be fully 
operative. 

Rad io Master Switch 

The switch (figure F0-2), marked RADIO MAS
TER, OFF and ON, on the overhead switch panel, 
controls the de power supply to the radios. The 
radio master circuit is energized from the de es
sential bus through two circuit breakers, marked 
PWR and CONT, under t he general heading RA
DIO MASTER, located on the forward circuit 
breaker panel. The Radio Master switch must be 
on for operation of.all Comm/Nav equipment. 

COMMUNICATIONS EQUIPMENT 

INTERPHONE COMMUNICATION SYSTEM 
(ICS) AN/AIC-12 

The AN/AIC-12 is installed to provide communi
cation between various crewmembers. The ICS also 
links the audio channels of the communications 
and associated electronic equipment, to provide 
simplified control and simultaneous operation. 
Components of the system are four interphone
radio control panels, two coil headphone cord 
assemblies, cyclic trigger switches, a junction box, 
a hoist position remote switch, the copilots remote 
switch and headsets. The system operates on de 
power from the radio bus and is protected by cir
cuit breakers, marked CO-PLT and PLT, under the 
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general heading ICS, on the radio circuit breaker 
panel. 

lnterphone Cont rol Panels 

There are four interchangeable panels (figure 4-3) 
throughout t he helicopter. Two panels are on the 
forward portion of the lower radio console. The re
maining two panels are in the cabin, one above the 
cargo door and the other on the opposite bulkhead. 
A coil cord assembly and jack is attached to each 
of the cabin interphone panels to provide mobility 
for the crewman or observer. Each panel is equip
ped with a volume control knob, a rotatable six
position transmit selector switch, and six receiver 
switches. The volume control knob, marked VOL, 
controls the level of headset audio signals from all 
equipment except the LF/ADF, and RAWS. The 
panels operate on de power from the radio bus. 

Figure 4-3. JCS Control PanBI 
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TRANSMIT SELECTOR SWITCH 

The transmit selector switch enables selection of 
interpbone (INT), private (PVT), or one of four 
transmitters: NO. 1 - UHF, NO. 2- VHF, NO. 3 
- HF, and NO. 4 - FM. The transmit selector 
switch also provides reception of the selected 
equipment. The passenger interphone control panel 
will not transmit on any radio, nor will it receive 
or transmit private communications. The hoist 
operator's interphone control panel will not trans
mit on any radio, but will receive and transmit 
on PVT. The PVT position is used in conjunction 
with the Loud Hailer System and for private com
munfoations. Private communications is accomplish
ed by selecting PVT and keying the microphone. 
Only those stations that have PVT capability and 
have selected PVT will bear the communications. 

NOTE 

The hoist operator's t.ransmit selector switch 
must be placed in INT in order to transmit 
over the intereom. 

RECEIVER SELECT SWITCHES 

The Receiver Select switches marked RECEIVERS 
1, 2, 3, 4, INT, and NAV, permit selection of any 
of six receivers, independent of the position of the 
transmit selector switch. The number 1, 2, and 3 
switches select the UHF, VHF, and HF receivers, 
respectively. The number 4 switch selects the TA
CAN and FM receivers. The INT switch provides 
intercommunication reception. The INT switch 
is internally wired ON at the pilot's and hoist oper
ator's position. This prevents either station from 
disconnecting from the intercommunication circuit. 
The NAV switch enables selection of the LF auto
matic direction finder and marker beacon receivers, 
except that the cabin stations may only receive the 
LF automatic direction finder. lf the AN/ ARN-123 
VHF NAV System isinstalled, VORand LOCaudio 
is received through the NA V switch. If the AN/ 
ARN-123 is not installed, VOR and LOC audio is 
received through the number 2 switch. 

CYCLIC MICROPHONE TRIGGER SWITCH 

A spring-loaded, three-position microphone trigger 
swit.ch, marked ICS and RADIO, is on the pilot's 
and copilot's cyclic stick grips (figure 1-19). When 
the •ipper portion of the swit.cb is held in the ICS 
position, the respective microphones are connected 
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to the interphone transmission circuit. When the 
lower portion of the switch is held in the RADIO 
position, the respective microphone is connected 
to the radio transmission circuit selected by the 
Transmit--lnterphone Select switch. 

COPILOT'S REMOTE ICS SWITCH 

The copilot's remote JCS switch (figure 4-4), mark
ed REMOTE ICS, OFF, and RADIO, is in the cock
pit to the left and forward of the copilot's seat. 
The switch is connected in parallel to the cyclic 
stick trigger switch permitting operation of the in
terphone and radio systems. When the switch is 
placed in the ICS MAINTAINED position, inter
communications may be conducted. When the 
swit.ch is placed in the OFF position, normal radio 
operation through the cyclic stick swit.ch is main
tained. The RADIO MOMENTARY position allows 
the copilot to conduct radio communications. When 
the switch is released, it will return to the OFF 
position. 

'NIGHT SUN., 
LDG@LTS 

EXTEND 

L©R 
RETRACT 

@ 
REMOTE ICS 

... 

OFFO 
RADIO 

Figure 44. Copilot's Remote /CS Switch 

HOIST OPERATOR'S INTERPHONE SWITCH 

The hoist operator's interphone switch ( figure 4-5 ), 
marked HOT MIKE, with positions MOMENTARY, 
OFF, and MAINTAINED, is above the cargo door 
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on the hoist control panel to the left of the inter
phone control panel. Intercommunications may be 
conducted in either the MOMENTARY or MAIN
TAINED positions. When the switch is placed in 
the MAINTAINED position, hands-off operation 
of the interphone system is provided during rescue 
or hoist operations. From the MOMENTARY posi
tion the switch is spring-loaded to the OFF 
(centered) position. A warning light, on the HOT 
MIKE switch, is used as a safety precaution to in
dicate that power is applied to the HOT MIKE 
switch, which may interfere with interphone and 
radio communications. 

0 HOT MIKE 0 
MOMENTARY 

000 
DOWN MAINTAINED 

Figure 4-5. Hoist Operators JCS Switch 

UHF/COMM RADIO SET AN/ARC-51A 

The UHF /COMM system AN/ ARC-51A is composed 
of a receiver-transmitter, and a control panel. The 
set provides two-way voice communication between 
land based, seaborne or airborne stations. This can 
be accomplished on any one of 20 preset frequen
cies or by manually selecting any one of 3500 
channels spaced at 50 kHz intervals within the 
equipment's frequency range of 225.0 through 
399.95 MHz. The radio set includes a guard re
ceiver which permits continuous monitoring o f 
the Guard frequency at the same time the main 
t ransmitterreceiver is tuned to a tactical frequency. 
The system operates on ac and de power from the 
radio bus, is protected by four circuit breakers on 
the radio circuit breaker panel marked UHF and 
UHF A</>, B</>, and C</>. 
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NOTE 

With loss of ac power, the guard re
ceiver only will cont inue to function. 

UHF/COMM Control Panel 

The operating controls on the AN/ARC-51A radio 
control panel (figure 4-6) are the function selector, 
the mode selector, the preset channel control, the 
preset channel indicator, the frequency selectors, 
the frequency display window, the volume control, 
and the squelch disable switch. 
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Figure 4-6. UHF Control Panel 

FUNCTION SELECTOR 

The function selector has four positions. In the 
OFF position, all power is removed from the 
equipment. The T/R position energizes the re
ceiver-transmitter. T/R +G energizes the receiver
transmitter and guard receiver. The ADF position 
o f the function switch is not used in this installa
tion. 

MODE SELECTOR 

The mode selector ha,; three positions. The PRE
SET CHAN position permits selection of one of 
20 preset channels by means of a preset channel 
control. In the MAN position 3500 frequency 
channels may be selected by use of the manual 
frequency selectors. The GD XMIT position se
lects the preset guard frequency for the trans
mitter and receiver. 

PRESET CHANNEL CONTROL 

The preset channel control selects any one of the 
20 preset channels. The preset channel indicator 
displays the preset channel. 



FREQUENCY SELECTORS 

f'requency selectors provide mahual frequency 
selection when the mode selector is set at MAN. 

VOL CONTROL 

The VOL control adjusts the audio level of the 
receiver. 

SQ DISABLE SW ITCH 

The SQ DISABLE switch has two positions. In the 
ON position, the receiver squelch is disabled. In 
the OF.I<' position the receiver squelch circuit is 
unaffected. 

UHF/COMM Operation 

'I'o Turn Set On: 

l. Function switch (UHF/COMM contro l panel) 
- AS REQUIRED. 

2. JCS receiver select switch - UHF - ON. 

3. ICS transmit select switch - POSITION 1 
(UHF). 

4. Squelch disable switch - OFF. 

5. Volume control knob (UHF/COMM control 
panel) - AS REQUIRED. 

6. Mode selector (UHF/COMM control panel) -
AS REQUIRED. 

7. Preset channel control (UHF /COMM control 
panel) - AS REQUIRED. 

8. To t ransmit - Depress the microphone trigger 
switch on the cyclic stick grip to the radio position. 

To Secure Set: 

1. Function switch (UHF/COMM control panel) 
- OFF. 

VHF/COMM RADIO SET AN/ ARC-84 

The VHF/COMM system AN/ARC-84 is composed 
of a receiver, a t ransmitter, and a control panel. 
The set provide!i two-way voice communication 
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between land based, seaborne and airborne station. 
The transmitter and receiver are designed to oper
ate on crystal controlled channels spaced 50 kHz 
apart. The range of the transmitter is 118.0 through 
135.95 MHz and the range of the receiver is 108.0 
through 135.95 MHz. The VHF receiver and trans
mitter are de powered by the radio bus. The sys
tem is protected by circuit breakers marked VHF 
RCVR, and XMTR, on the radio circuit breaker 
panel. 

VHF /COMM Control Panel 

The operating controls are provided by a control 
panel (figure 4-7), marked COMM, on the upper 
radio console. The panel consists of two frequen
cy selectors, the frequency display window, the 
off-on/volume control, a squelch control, a mo
mentary VHF-ADF select switch, and a VOR mo
mentary check switch. 

FREQUENCY SELECTORS 

The frequency selectors mechanically select and 
display frequencies spaced 50 kHz apart over the 
108.00 through 135.95 MHz range. 

NOTE 

If a frequency is selected in the navigation 
range (108.00 to 117.95), the transmitter 
is tuned to VHF GUARD (121.5). The 
receiver is tuned to the navigation frequen
cy for audio and navigation in.formation. 
Refer to VHF NA V RADIO SET (AN/ 
ARN-87), ~his section. Uthe AN/ARN-123 
has been installed, only the audio naviga
tion information is available. 

<l) @) ci~M e CID 

,;.00 !J23l.101 00. 
(l/) '-------- ~<ID 

Figure 4·1. VHF Control Panel 
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VOL OFF SWITCH 

The VOL OFF switch provides ON and OFF power 
control to the radio and volume control of the au
dio level. 

SQ CONTROL 

The SQ control eliminates background noise. 

ADF SWITCH 

Equipment not installed. 

VOR CHECK SWITCH 

The VOR check switch is used for an internal 
check of the system (see VHF NA V RADIO 
OPERATION this section). 

NOTE 

If the AN/ARN-123 is installed, this VOR 
check switch is inoperative. 

VHF/COMM Operation 

To Turn Set On: 

1. VOL OFF switch (VHF/COMM-NAV control 
panel) - ON. 

2. JCS receiver select switch - VHF-ON. 

3. ICS transmit select switch - Position 2 
(VHF). 

4. Frequency selectors (VHF /COMM - NA V con
trol panel) - AS REQUIRED. 

6. SQ control (VHF/COMM - NAV control 
panel) - AS REQUIRED. 

6. To transmit - Depress the microphone trigger 
switch on the cyclic stick grip to the radio position. 

To Secure Set: 

1. VOL OFF switch (VHF/COMM control 
panel) - OFF. 
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HF/COMM RADIO SET AN/ARC-94 

The HF/COMM system AN/ARC-94 consisting of 
a receiver-transmitter, a control panel, and an an
tenna, provides voice communication between 
land based, seaborne and airborne stations. The 
operating frequency range is from 2.0 to 29.999 
MHz divided into 28000 discrete channels in units 
of 1 kHz. The HF/COMM system receives and 
transmits on either single side band (SSB) or am
plitude modulated equivalent (AM). The radio set 
uses ac and de power from the radio bus. The set 
is protected by 3 ac circuit breakers marked HF
SSB and 1 de circuit breaker marked HF SSB, all 
on the radio circuit breaker panel. 

HF /COMM Operating Controls 

The system is remotely controlled by a control 
panel (figure 4-8) on the upper console. The HF 
control panel has a mode selector, four frequency 
selector knobs and associated display window, and 
a volume control knob. 

MODE SELECTOR 

The mode selector has four marked positions. The 
OFF position removes aircraft power from the set. 
The USB position selects single-sideband upper. 
The LSB position selects single-sideband lower. 
The AM position provides amplitude modulation 
operation of the radio. 

FREQUENCY CONTROL 

The control panels each have a fTequency display 
window that reads in megahertz, and four fre
quency selector knobs to select operating fre
quencies. 

Figure 4-8. HF Control Panel 



VOLUME CONTROL 

A volume control knob marked RF SENS adjusts 
the receiver sensitivity of the receiver-transmitter. 

WARNING 

During ground operation of the AN/ ARC-
94, insure that personnel are clear of the 
antenna. Serious burns may result if bodily 
contact is made with the antenna during 
ground operation. 

HF/COMM Radio Set AN/ARC-94 Operation 

To Put Equipment Into Operation: 

1. Mode selector (HF /COMM control panel) -
AS REQUIRED. 

2. ICS receiver select - Position 3 (HF) - ON. 

3. ICS transmit select switch - Position 3 (HF). 

4. Frequency selector (HF/COMM control panel) 
- AS REQUIRED. 

NOTE 

While set is channeling no background 
noise will be heard in the headset. The 
channeling cycle is complete when back
ground noise is heard. 

5. Microphone switch - DEPRESS MOMEN
TARILY. 

NOTE 

When microphone switch is depressed, a 
1-kHz tone will be heard in the headset. 
When the tone disappears antenna load
ing is complete and the set is ready for 
operation. 

6. To transmit - Depress the microphone trigger 
switch on the cyclic stick grip to the radio position. 

To Secure Equipment: 

1. Function selector switch (HF/COMM control 
panel) - OFF. 
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VHF-FM/COMM RADIO SET AN/ARC-160 

The VHF-FM COMM System AN/ARC-160 is com
posed of a receiver-transmitter and a control panel. 
The set provides two-way voice communications 
between land based, seaborne or airborne stations. 
This may be accomplished on any one of 4800 
manually selected channels spaced at 5 kHz units 
in the 150.000 to 173.995 MHz frequency range. 
'fhe radio set includes a guard receiver which per
mits continuous monitoring of 156.800 MHz at 
the same time the main transmitter-receiver is 
tuned to an operating frequency. The set may also 
be used in conjunction with the Broadband Homing 
System (DMSE 47-2). 

VHF-FM/COMM Control Panel 

The VHF-FM/COMM control panel (figure 4-9), on 
the upper radio console (figw-e F0-2), marked 
VHF-FM, contains a 100 MHz indicator, frequency 
selection indicator switches, a receiver test switch, 
a high-low power switch, a function selector switch, 
a half duplex switch, a squelch control, and a vol
ume control 

100 MHz INDICATOR 

The hundreds MHz digit is represented by a per
manently displayed "1" in the upper left comer 
of the control panel. 

FREQUENCY SELECTION INDICATOR 
SWITCHES 

Five rotary frequency selector indicator switches 
allow manual tuning of the radio set. From left to 
right, these switches control the 10 MHz, 1 MHz, 
100 kHz, 10 kHz, and 6 kHz steps. 

f flfQ A ANGE I S0.0-173. 99.S 

~@©J@@@! 
• T/ft:G°DF 

SQUELCH VOl 
F 

HALF 
M "" "' ·~ DUPLEX D' ~ TfSY @ @ • OFF 

LOW Off Off 
PWR 

Figure 4-9. VHF/FM Operating Controls 
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RECEIVER TEST SWITCH 

A momentary pushbutton receiver test swjtch, 
marked RCVR TEST audibly indicates proper 
receiver performance. With the Function Selector 
Switch in T/R or T/R +G, depressing the switch 
causes a 800 Hz tone to be heard. If the tone is not 
heard, the receiver has a malfunction and may not 
operate properly. 

HIGH-LOW POWER SWITCH 

A high-low power toggle switch, marked HI LO 
PWR, selects 5-watt (HI) or 1-watt (LO) power 
output. 

FUNCTION SELECTOR SWITCH 

The function selector switch has four positions. In 
the OFF position, power is removed from the set. 
The T /R position energizes the receiver-transmitter 
to the manually selected frequency. The T/R +G 
position energizes the receiver-transmitter and the 
156.800 guard receiver. The ADF position is not 
utilized. 

HALF .DUPLEX SWITCH 

The two position half duplex switch, marked 
HALF DUPLEX-OFF, provides simplex or duplex 
operation. In the OFF position, simplex operation 
is permitted . The HALF DUPLEX position per
mits half duplex operation in the 156.000 to 
157 .995 MHz mariM band. 

The transmitter is tuned to the frequency selected 
on the frequency selector indicator switches while 
the receiver frequency is offset 4.6 MHz above the 
selected frequency (160.600 to 162.595 MHz). 

SQUELCH CONTROL 

The SQUELCH control eliminates background 
noise. The receiver is unsquelched with the knob 
in the fully clockwise position. 

VOLUME CONTROL 

The volume control knob, marked VOL, adjusts 
the audio output level of the set. 
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VHF-FM/COMM Operation 

To Turn Set ON: 

1. Function Selector Switch (VHF-FM/COMM 
control panel) - AS REQUIRED. 

2. ICS receiver select switch - TAC/ FM - ON. 

3. ICS transmit select switch - Position 4 (FM). 

4. Frequency Selector Switches (VHF-FM/ 
COMM control panel) - AS REQUIRED. 

5. HI LOW PWR Switch (VH-FM/COMM control 
panel) - AS REQUIRED. 

6. VOL Control Knob (VHF-FM/COMM control 
panel) - AS DESIRED. 

7. Squelch control knob (VHF-FM/COMM con
trol panel) - AS REQUIRED. 

8. HALF DUPLEX Switch (VHF-FM/COMM 
control panel) - AS REQUIRED. 

9. RCVR TEST Switch (VHF-FM/COMM con
trol panel) - PRESS TO TEST AS DESIRED. 

10. To transmit - Depress the microphone trigger 
switch on the cyclic stick grip to the radio position. 

NOTE 

Do not attempt to receive messages on 
156.8 MHz on both the main and guard 
receivers simultaneously. A garbled mes
sage will be heard. 

To Secure Set: 

1. Function Selector Switch (VHF-FM/COMM 
control panel) - OFF. 

LOUD HAILER SYSTEM 

The Loud Hailer System consists of a 260-watt 
transistorized amplifier, a two-speaker assem hly, 
and a remote control head. The amplifier is on the 



front side of the radio rack. The two speaker as
sembly, when mounted, is on the right side of the 
fuselage forward of the cabin door. The control 
head is on the upper radio console. The amplifier 
and speaker assembly are designed for quick in
stallation and removal. 

I WARNING I 
Do not attempt to install the speaker as
sembly in flight. 

l~I 
Insure that power is secured to the system 
prior to installing the amplifier and speaker 
system. 

NOTE 

With the speaker assembly installed, all 
normal flight operations, including water 
landings, are permitted. 

The system uses de power from the radio bus and 
is protected by a circuit breaker marked LOUD 
HAILER on the radio circuit breaker panel. 

Loud Hailer Operation 

The system is energized by the ON-OFF switch on 
the control head. The pilot, copilot, or hoist oper
ator may operate the system by placing their 
respective transmit selector 1:1witch to PVT and de
pressing the radio microphone switch. The speaker 
volume is controlled by the gain control on the 
amplifier. 

NOTE 

• Loud Hailer operation at the hoist oper
ator position is of limited use due to high 
feedback between the crewman's micro
phone. The feedback may be reduced 
somewhat by turning the volume down 
on the ICS control panel. 
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• Feedback at the pilot's station may be 
reduced by closing the sliding window 
and, if necessary, reducing the volume 
on the JCS control panel. 

NAVIGATION EQUIPMENT 

BEARING DISTANCE HEADING INDICATOR 
(ID-663/U) 

The BOHi is installed on the pilot's instrument 
panel. The BDHI has two rotating pointers, a 
central digital distance window, and a rotating 
compass card. The number one pointer provides 
a magnetic bearing from the LF-ADF radio. The 
number two pointer provides either VOR or TA· 
CAN information. The central digital distance 
window provides line of sight distance from a se
lected T ACAN station or other aircraft. The ro
tating compass card repeats tbe information from 
the MA-1 Compass System. 

RADIO MAGNETIC INDICATOR 

The RMI (8, figure F0-1) is mounted on the co
pilot's instrument panel. The RMI consists of a 
fixed outer dial, an inter rotating compass card, 
and two pointers. The rotating compass card re
peats the information from the MA-1 Compass 
System. The number one pointer provides a 
magnetic bearing from the LF-ADF radio. The 
number two pointer provides a magnetic bearing 
from the VHF navigation system or TACAN. 

NOTE 

With a BDHI or RMI compaM card mal
function, the ADF pointer displays rela
tive bearing only and will continue to 
point to the station. The TACAN pointer 
does not point to the station, but will con
tinue to display T ACAN radials. The VOR 
pointer may not be reliable and SHOULD 
NOT BE USED. The CDI and ambiguity 
information on the OMNI Course Indica
tor is reliable. 

VOR/T AC SELECTOR SWITCHES 

Two VOR/T AC selectors switches ( 42, figure 
F0-1) are on the instrument panel. Each switch 
has two positions marked VOR and TAC. The 
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pilot's VOR/T AC selector switch selects the navaid 
that will control the No. 2 needle on the BOHi. 
The copilot's switch selects the navaid input to 
the No. 2 needle on the RMI. 

COURSE INDICATORS 

Two course indicators (21 and 31, figure F0-1) 
labeled OMNI and T ACAN are installed on the 
instrument panel. Designation of the course in
dicators used are ID-249, ID-351 and ID-387. All 
of these instruments present the same information. 
The term, "course indicator" will be used when 
referring to this instrument in the flight manual. 

FLIGHT DIRECTOR 

Two identical navigation flight director indicators 
(figure 1-24) are on the instrument panel (5 and 
38, figure F0-1) for the pilot and copilot . The 
navigation flight director indicator has four modes 
o! operation that are determined by the position 
of the mode selector knob. The Mode Selector 
Knob is marked with the letters A, T, V, and G 
to identify modes. The pilot and copilot can 
monitor the same mode or any combination of 
modes by placing their respective mode selector 
knobs in either A, T, V, or G position. A Mode 
Indicator Window in the upper right quadrant of 
t he face indicates the mode selected by displaying 
the letters ASE, TAC, VOR, or GVR. 

ASE (A) Mode 

When the indicator is in ASE mode and the ASE 
engaged, the indicator will monitor the automatic 
stabilization equipment electrical signal to each 
ASE channel. For additional information refer to 
Section l, Automatic Stabilization Equipment. 

VOR (V) Mode 

When the indicator is in the VOR mode and the 
VHF NA V radio is tuned to a VOR station, lateral 
course deviation is shown by the vertical needle. 
The indicator monitors the lateral deviation from 
the course selected on the OMNI Course Indicator. 
The vertical bar warning flag disappears when the 
radio is turned on and the signal is reliable. During 
VOR operation, the horizontal bar is not u.'ied. TO
FROM course information as well as relative bead
ing pointer information is available only on the 
OMNI Course Indicator. When the indicator is in 
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the VOR mode and the VHF NA V radio is tuned 
to an lLS or LOC station, the vertical bar provides 
lateral deviation from the localizer course. The 
vertical bar is nol affected by the course selector 
on the OMNI Course Indicator . The horizontal bar 
provides vertical deviation Crom the selected glide 
slope. The vertical and horizontal bar warning 
flags disappear when the radio is turned on and the 
respective signal is reliable. 

T ACAN (l·Ac) Mode 

When the indicator is in the TAC mode and the 
AN/ARN-52(V) TACAN radio is in use, the verti
cal bar will indicate lateral course deviation. The 
indicator monitors lateral deviation from the course 
selected on the TACAN coune indicator . 

GVR Mode 

The vertical bar in the GVR mode displays course 
information to the station homing on when G VR 
in the G VR/LORAN selector switch is visible. When 
LORAN is visible in the GVR/LORAN selector 
switch, the flight director converts loran navigator 
out puts into steering commands. The vertical and 
horizontal bar OFF flags appear whenever steering 
information is not valid. 

GVR/ LORAN SELECTOR SWITCH 

The night director selector switch is located on t he 
pilot's instrument panel, and is used to select either 
GVR for broadband homing or LORAN for Loran 
C navigator use. The switch is depressed until the de
sired mode (GVR or LORAN) is visible. These
lected information is displayed ori the flight di
rector with GVR selected. The switch lighting is 
controlled by the PILOT FLT INST LTS rheostat 
on the upper console. 

TACAN (AN/ARN-118(V) 

The TACAN Navigation Set AN/ARN-118(V) is 
used to determine the relative bearing and slant 
range distance to a selected T ACAN station. The 
selected T ACAN station can be a ground, ship
board, or airborne station. The ground and ship
board 'f ACAN stations are considered surface bea
cons. An airborne station only supplies slant range 
distance information unless the aircraft is specially 
equipped with a bearing transmitter and rotating 



antenna. This T ACAN set is not capable of trans
mitting bearing information but does supply slant 
range distance replies when interrogated. The TA· 
CAN set has provisions for 126 channels in the X 
mode, and 126 channels in the Y mode. The Y 
channels differ in frequency assignment and pulse 
spacing. The maximum operating range of the TA
CAN set is 390 NM when the selected T ACAN is a 
surface beacon, and 200 NM when the selected 
T ACAN is an airborne beacon. The BOHi is only 
capable of displaying 299 ~ . 

NOTE 

The Y channels were developed to allevi
ate congestion of the existing channels 
( in the X mode). If a channel has no speci
fication on a chart or publication, it is an 
X channel. 

The T ACAN Navigation Set supplies inputs to the 
BOHi, RMI, the TACAN Course Indicator, and 
the Flight Directors (when TAC is selected). TA
CAN audio signals can be monitored by turning 
the .fi'M( l'AC receiver select switch on. The T ACAN 
set is powered by the ac and de radio buses and is 
protected by two circuit breakers marked T ACAN 
on the radio circuit breaker panel. 

T ACAN Controls 

Controls for the tacan system are located on t he 
TACAN CONTROL PANEL {figure 4-10) on the 
Upper Radio Console. A five-position (OFF, REC, 
T/ R, A/A REC, A/A T/R) function switch selects 
the mode of operation. With the function switch 
in the REC position, only bearing information is 
received ; with the switch in the T/R position, both 
bearing and range data are received . The A/A REC 
and A/A T/R positions of the switch are the same 
as the RF.C and T/R positions, except that the 
tacan system is transmitting and receiving signals 
to and from a suitably equipped cooperating air
craft. The second aircraft's 'f ACAN must be set 
63 channels away from the channel setting of the 
first aircraft on the same X or '/ mode, and oper
ated in an A/ A mode. The channel selector tunes 
the equipment to any of 126 frequency channels. 
The X/Y Channel Selector sets either X or Y. The 
volume control knob varies the volume of the 
audi" signal received from a surface beacon and 
heard through the number four receiver select 
switch on the ICS control panel. The Test Switch 
is used to make a complete test of the system ex
cept for the antenna. 
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The channel selector switch cont.ajns a built.
in mechanical stop to prevent rotation past 
the nine (9) position on the one's digit 
channel setting. Do not attempt to over
ride this mechanical stop. Direction of 
rotation must be reversed when the stop 
is reached. 

Manual Self-Test of Tacan System 

To initiate sell-test, select a course of 180 degrees, 
place the function switch in the T/R position, and 
allow 90 seconds for warmup. Depress the test 
button and observe that the indicator illuminates 
for about one second. Release the button. For 
about seven seconds the D.ME and CDI "OFF" 
flags come into view and the bearing pointers 
(TAC selected) indicate 270 degrees. For the next 
15 seconds, the flags go out of view, the DME in
dicates 000.0 (+/- 0.5), the bearing poinl.ers indi
cate 180 {+/- 3) degrees, the COi centers to with
in 1/2 dot, and the TO-FROM indicator shows TO. 
When the self-test is complete, all indicators return 
to normal. A failure is recorded by the indicator 
light if it stays on during the test and/or Lhe indi
cators are out of limits. The test can be performed 
again in the REC mode, and i! the indicator light 
does not stay on, the malfunction is isolated to the 
transmitter section and bearing infonnation is 
valid. 

Automatic Self-Test of Tacan System 

An automatic self-test occurs when the receiver 
signal becomes unreliable or the signal is lost, to 
insure that the T ACAN system is operating pro
perly. The results of the automatic self-test are 
the same as for the manual sell-test except the 
DME and COi " OFF" Oags remain in view. Fail
ure of the system is indicated if the test lamp 
comes on. 

WARNING 

Bearing and/or d istance indications may 
still be present when the TEST lamp is on. 
Such indications could be either partially 
usable or grossly inaccurate. They should 
be cross-checked, using every available 
means. Be prepared for TACAN equip
ment failure if the TEST lamp illuminates. 
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Figure 4-10. AN/ARN· 118(VJ Conrrol Panel 

Normal Operation 

1. Move the function switch to the desired 
position. 

NOTE 

Normal warmup time is 90 seconds. The 
switch may be set to any position with
out delay. 

2. Turn the channel selector knob to the desired 
channel, and the X/Y channel selector to the 
desired position. 

3. Check station identification by turning the 
number four receiver select switch on, and 
adjust the audio to a com!ortable level with 
the volume control knob. 
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NOTE 

It may be necessary to turn down the 
VHF-FM audio in order to receive the 
tacan signal. 

4. TACAN Course Indicator and VOR-TAC sa
lector switch - set as required . 

5. To change channels, adjust t he channel selec
t.or switch as required. It is not nee~ to 
change the function switch to REC when 
changing channels. 

6. To turn the tacan system off, place the func
tion switch to the OFF position. 

VHF NAV RADIO SET (AN/ARN-87) 

NOTE 

lf the AN/ARN-123 TCTO has been com
pleted, the AN/ARN-87 NAV Radio com
ponents, including the Marker Beacon, 
and Glide Slope receivers, will be removed. 

The navigation system, is a fully transistorized air
borne navigation unit that is to be used in conjunc
tion with VHF radio set receiver (AN/ARC-84) to 
provide VOR (VHF omni-directional range) and 
LOC (Localizer) modes of operation. Controls for 



system are contained within AN/ ARC-84 control 
panel (figure 4-7). When a frequency of from 108.1 
to 111.9 megahertz (odd tenths only) is selected, 
the LOC mode of operation is automatically ob
tained, and this frequency selection also provides a 
corresponding glide slope (GSA-SA) frequency. 
When a frequency of 108.0 to 111.8 megahertz 
(even tenths only) is selected or a 112.0 to 117.9 
megahertz frequency is selected, the VOR mode of 
operation is obtained and the glide slope, GSA-BA, 
receiver is returned to a standby condition. The 
VHF transmitter is automatically tuned to 121.5 
MHz in both LOC and VOR modes. The course 
information obtained from these modes of oper
ation is fed to the flight director, (figure 1-24}, 
OMNI course indicator, BDHI, and RMI for pre
sentation to the pilot or copilot. The VHF navi
gation system is powered by the de radio bus and 
is protected by a circuit breaker marked VHF 
RCVR on the radio circuit breaker panel. 

NOTE 

Reverse sensing will be displayed on the 
OMNI Course Indicator and the Flight 
Directors when inbound on a localizer 
back course approach. 

VHF NAV Radio Operation 

1. ICS receiver select switch - VHF - ON. 

2. VHF RCVR VOL - OFF - ON switch (VHF 
COMM/NAV control panel) - ON. 

3. Frequency selector knob - 108.0 to 117 .9 as 
desired for VOR o.r LOC operation (VHF COMM/ 
NA V control panel). 

VOR Check 

1. Tune to VOR station (reliable signal). 

2. Set 000 in the VOR Course Indicator. 

3. Press VOR - CHECK button. 

a. BDHI and RMI - 000 ± 5°. 

b. CDI vertical needle on VOR Course Indica
tor - CENTERED. 

c. VOR Flight Director - To/From Indica
tion - TO. 

T.O. 1H-52A· 

d. Vertical bar flag- VISIBLE. 

4. Release VOR - CHECK button. 

GLIDE SLOPE SYSTEM (GSA-8A-1) 

The GSA-8A-1 glide slope system is installed on 
helicopters that have not been modified to incor
porate the AN/ARN-123 VHF NAV radio set. The 
GSA-8A-1 glide slope system is an airborne UHF 
receiver designed to receive glide slope trans
missions for vertical guidance during ILS ap
proaches, when 108.1 to 111.9 MHz (odd tenths 
only) is selected on the VHF NA V set. The re
ceiver is controlled by the VHF navigation set 
control and can be modified to provide either ten 
or twenty channel operation. Information is pro
vided through the flight director indicators and the 
OMNI course indicator, on the instrument panel 
in front of the pilot and copilot. When a localizer 
frequency of 108.1 to 111.9 me (odd tenths only) 
is selected on the control unit, the corresponding 
glide slope frequency is automatically selected. 
When the horizontal bar on the flight director indi· 
cator (figure 1-24) is up, the glide path is above 
the helicopter; if the bar is down, the glide path 
is below the helicopter; if the bar is centered in a 
horizontal position, the helicopter is directly on 
the glide path. The glide slope system operates on 
direct current from the de radio bus through cir
cuit breakers marked VHF RCVR and GLIDE 
SLOPE, located on the radio circuit breaker panel. 

MARKER BEACON SYSTEM (MKA-23A) 

The MKA-23A marker beacon system is installed 
on helicopters that have not been modified to in
corporate the AN/ARN-123 VHF NAV radio set. 
The marker beacon system, MKA-23A, detects 75 
megahertz signals modulated by either a 400, 1300. 
or 3000 cycle-per-second tone. Accordingly, it 
identifies airway fan markers, station locator Z
markers, and approach markers of an instrument 
landing system. The system provides a visual light 
indication on both course indicators. Controls for 
the system consist of a volume and on-off knob 
and a sensitivity switch, on the instrument panel, 
under the heading MARKER BEACON. The vol
ume control knob, marked VOLUME OFF, per
mits regulation of audio volume in the headsets. 
The sensitivity switch, marked SENSITIVITY, LO, 
MED, and HI, provides a means of selecting three 

4-19 



T.O. 1H-52A-1 

sensitivity settings, for the marker beacon receiver. 
In th is installation, the LO and MED positions pro
vide the same sensitivity. The system operates on 
de power from the radio bus and is protected by 
a circuit breaker, marked MB, on the radio circuit 
breaker panel. An aural signal can be heard over 
the lnterphone Control Panel NAV position. 

VHF NAV RADIO SET (AN/ARN-123) 

The AN/ARN-123 receiver is a remotely located, 
integrated navigation package which contains a 
200 channel VOR/LOC receiver, a 40 channel 
glide slope receiver, and a marker beacon receiver. 
The three receivers perform the intended mission 
of the unit without depending on each other. The 
receiver is powered by the de radio bus and the 
26 volt radio autotransformer ( c,6B), and is pro
tected by two circuit breakers marked VHF NA V, 
on the radio circuit breaker panel. 

VHF Omnirange (VOR)/Localizer (LOC) 
Receiver Section 

The VOR/LOC receiver section receives and pro
cesses VOR and localizer signals over a frequency 
range of 108.00 to 117.95 MHz, with a channel 
spacing of 50 kHz. Of the 200 channels available, 
160 are for VOR operation and 40 are for LOC 
operation. VOR course information is fed to the 
OMNI Course Indicator, Flight Directors, BDHl, 
and RMI. LOC course information is provided to 
the OMNI Course Indicators and Flight Directors 
only. VOR/LOC audio signals are fed through the 
pilot's and copilot's ICS control panel's NAV 
switch. Volume adjustment is accomplished by 
turning the NAV VOL-OFF control on the control 
head. 

NOTE 

Reverse sensing will be displayed on the 
OMNI Course Indicator and Flight Directors 
when inbound on a localizer back course 
approach. 

Glide Slope (GS) Receiver Section 

The GS receiver section processes glide slope sig
nals over a frequency range of 329.16 to 335.00 
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MHz with a channel spacing of 150 kHz. Whenever 
one of the 40 localizer frequencies is selected the 
appropriate GS frequency is tuned on the GS re
ceiver. Glide slope information is fed to the OMNI 
Course Indicator and the Flight Directors. 

Marker Beacon (MB) Receiver Section 

The MB receiver section processes 75 MHz signals 
and converts them into an output that drives the 
marker beacon lights on the OMNI and T ACAN 
Course Indicators and provides audio signals to the 
pilot's and copilot's JCS Control Panel, NAV switch. 

VHF NAV Radio Co ntrol Panel 

The VHF NAV Radio control panel (figure 4-11) 
on the upper radio console (figure F~2), contains 
a NAV VOL-OFF control, frequency indicator, 
frequency selector knobs, MB VOL-OFF control, 
MB Sensitivity switch (HI/LO), and a VOR{MB 
test switch. 

NAY VOL 

(11 108.00 11] 

MB VOL 

0 0 M8S£NS 

"' 6 LO 

Figure 4-11. AN/ ARN-123 NA V Radio Control Panel 

VHF NAV Radio Operation 

To tum set ON: 

l. Radio master - ON. 

2. NAV VOL-OFF control - ON, VOLUME AS 
DESIRED. 

3. MB VOL-OFF control - ON, VOLUME AS 
DESIRED. 
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4. MS Sensitivity - HI. 

6. Frequency selector knobs - AS DESIRED. 

To turn set OFF: 

1. NAV VOL-OFF control - OFF. 

NOTE 

• The NA V VOL-OFF control is the master 
power switch for the entire radio. 

• In the event of loss of ac power to the set, 
NO. 2 needle inlormation will be lost. Lo
calizer, glide slope, marker beacon and 
VOR (CDI only) information will continue 
to be provided. 

VOA/MB Check 

1. Tune in a nearby VOR station. 

2. OMNI course selector - 315 RADIAL. 

3. VOR/MB test switch - HOLD lN TEST 
POSITION. 

4. CDI needle - CENTERED PLUS OR MINUS 
2 DOTS. 

6. NO. 2 needle (VOR selected) - 315 RADIAL 
PLUS OR MINUS 5. 

6. Both marker beacon lights- ON. 

7. VOR/MB test switch - RELEASE. 

LF AUTOMATIC DIRECTION FINDER 
EQUIPMENT (LF /ADF AN/ARN-73) 

The LF/ADF set AN/ARN-73 provides automatic 
or manual compass bearings with the No. 1 pointer 
of the BDHI and RMI on any radio signal between 
100 and 3000 kHz. The tuning range is divided in
to four bands as follows: 100-235 kHz, 235-660 
kHz, 560-1335 kHz, and 1335-3000 kHz. The 
LF/ADF also functions as a low-frequency radio 
range and communications receiver. A beat fre
quency oscillator permits identification of keyed 
CW stations and may be used to obtain improved 
indications of an aural null during loop operations. 
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NOTE 

The LF/ADF sense relay is energized 
when the ARC-94 (HF /COMM) trans
mitter is keyed to prevent damage to 
the internal components of the LF/ 
ADF receiver. 

The LF/ADF set is powered by the de radio bus 
and ac from the radio autotransformer. The LF/ 
ADF set de circuit is protected by a circuit break
er, marked ADF, on the radio circuit breaker 
panel. 

LF/ADF Control Panel 

(figure 4-12) 
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Figure 4-12. LFIADF Control Panel 

VOL-OFF Switch 

The VOL-OFF switch turns the LF/ADF on or off. 
It controls the audio gain of the receiver when the 
COMP-ANT-LOOP switch is in the COMP position, 
or RF sensitivity when the COMP-ANT-LOOP 
switch is in the ANT or LOOP position. 

COMP-ANT-LOOP Switch 

The COMP-ANT-LOOP switch has three positions. 
The COMP position connects both the loop and 
sense antennas and the LF / ADF functions as an 
ADF. In the ANT position, only the sense an
tenna is connected and the LF/ADF functions as a 

4-21 



T.O. 1H-52A· 1 

standard low-frequency receiver. Only in this posi· 
tion are complete and accurate aural signals received. 
In the LOOP position, only the loop antenna is 
connected and the LF/ADF may be used for man
ual direction finding. 

KC BAND Switch 

The KC BAND switch controls the frequency band 
in which the LF/ ADF operates. Four bands are 
available, and digital counters corresponding to the 
selected band are displayed as the KC BAND switch 
ia operated. 

LOOP Control 

The LOOP control slews the goniometer rotor (cor
responding to loop rotation in earlier ADF systems) 
in either direction regardless of the COMP-ANT
LOOP switch position. It is used to position the 
goniometer rotor as desired when the COMP·ANT
LOOP switch is in the LOOP position. It is used to 
override an incoming signal momentarily to test 
signal reliability when the COMP-ANT-LOOP switch 
is in the COMP position. 

OVERRIDE-LOCAL Switch 

The OVERRIDE-LOCAL switch is inoperative in 
this installation. 

BFO Switch and Operation 

The BFO is µsed principally to identify CW trans
mission occurring within the frequency range of 
the LF/ ADF such as those employed in areas out
side the United States, but may also be used to 
aid in determining aural nulls. For CW identifica
tion, the COMP-ANT-LOOP switch is placed in 
the ANT position; for aural-null procedures, the 
switch is set to the LOOP POSITION. When BFO 
is operating, a 1000-hertz beat note will be heard 
when properly tuned to a CW signal. This beat note 
(tone) appears in the audio output of the receiver. 
As the receiver is detuned slighUy, the frequency 
of the beat note will decrease. As the receiver is 
tuned Crom one side of the signal to the other, the 
tone will increase to 1000-hertz from zero on 
either side of the proper frequency. 
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Tuning Crank 

The tuning crank tunes the LF/ ADF to the desired 
frequency, which is displayed in the KC window. 
With the COMP-ANT-LOOP switch at COMP, peak 
deflection of the MAX meter indicates proper 
tuning. 

NOTE 

When two adjacent peaks are noted, the 
dip between them indicates proper tuning. 

LF /ADF Operation 

To tum set on for use as a Conventional Radio 
Receiver: 

1. ICS receiver select switch - NA V Position -
ON. 

2. VOL-OFF switch - ON and adjust as desired. 

3. Function switch - ANT. 

4. KC BAND switch - Set to desired operating 
band. 

5. Tuning control - Tune to desired station. 

To turn set on for use as an Automatic Direction 
Finder: 

1 . ICS receiver select switch NA V - ON. 

2. VOL-OFF switch - ON and adjust as desired. 

3. Function switch - ANT. 

4. KC BAND switch - Set to desired operating 
band. 

5. Tuning control - Tune l-0 desired station. 

6. Function switch - COMP. 

7. Tuning meter - Adjust to MAX. 

To turn set on for use as a Manual Direction 
Finder : 

1. ICS receiver selector switch NAV-ON. 



2. VOL-01."F switch - ON and adjust as desired. 

3. Function switch -ANT. 

4. KC BAND switch - Set to desired band. 

5. Tuning control - Tune to desired station. 

6. Function switch - LOOP. 

7. LOOP Control - Operate for aural null. 

8. VOL·OFF switch - Adjust for null width. 

For navigation with an unmodulated Continuous 
Wave (CW) Station: 

9. Function switch - ANT. 

10. BFO switch - BFO. 

Tune to desired station; a properly tuned CW sig. 
nal will produce a 1000-hertz beat note. To ob
tain proper CW identification, detune slightly until 
frequency of beat note changes, tune receiver 
from one side of signal to other. Tone will decrease 
from high pitch to zero and increase again on other 
side of zero beat. 

11. Volume control - Adjust as desired. 

To turn set OFF: 

1. VOL-OFF switch - OFF. 

Operating Limitations and Precautions 

The set is subject to the following operations 
limitations which are imposed by terrain, weather, 
and general operating conditions. 

NIGHT EFFECT 

At night radio waves reflected by the ionosphere 
return to the earth at some point 30 to 60 miles 
from the station. This night effect may cause the 
pointer to fluctuate. It js most prevalent during 
the period just before and after sunrise and sunset. 
Generally, the greater the distance from the station, 
the greater the effect. The effect can be minimized 
by averaging the fluctuations, by flying at a higher 
altitude, or by selecting a lower.frequency 11tation. 
Maximum night effect will be present with stations 
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operating in frequency ranges above 1000 kHz. 
Frequencies below 1000 kHz are generally less 
subject to night effect. 

MOUNTAIN EFFECT 

Bearings taken in the vicinity of mountainous ter· 
rain may be erroneous and the pointer may fluc
tuate due to magnetic deposits or radio wave re
flection. 

SHORELINE EFFECT 

As radio waves pass from land to water, their di
rection of travel is changed. Because of shoreline 
effect, a bearing taken on an island station from 
an aircraft over water is inaccurate if it makes an 
angle of less than 30 with the shoreline. At greater 
angles, bending is negligible. When taking bearings 
over water, therefore, choose stations which are 
either right on the shore, or so located that bear
ings to them make angle.s greater than 30 with the 
shoreline. 

GENERAL OPERATING PROCEDURES 

The following operating procedures should be 
used. Only head-on bearings are entirely depend
able. Keep the helicopter in a level attitude when 
taking side bearings: accurate bearings cannot be 
taken with the aircrart in a steep bank, especially 
when close to a station. 

For manual direction finding, place the COMP
ANT-LOOP switch in the LOOP position and 
slew the LOOP control for an aural null. When 
using the aural null method for taking bearings, 
the 180° ambiguity must be resolved. Set the 
VOL-OFF control to produce a null of satisfactory 
width. 

BROADBAND HOMING SYSTEM (DMSE 47·2) 

The DMSE 47-2 System is composed of a Homing 
Selector, an antenna switching unit, two antennas, 
an antenna feed network, and the Flight Director. 
The System is used in conjunction with the air
craft communications equipment to visually indi· 
cate the direction of flight toward an RF Homing 
Signal (emergency beacon, etc). The equipment 
operates in the frequency range of 120.0 to 2'45.0 
MHz in conjunction with the UHF, VHF, and 
VHF/FM radio sets. The System operates on de 
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power from the radio bus and is protected by a 
circuit breaker on the radio circuit breaker panel, 
marked OF. 

Homing Selector 

The homing selector, (figure 4-13), on the upper 
console, has a four-position rotary type switch 
and a two-position toggle switch. The f our-posi
tion switch enables the operator to energize the 
homing system and to select the communications 
radio to be used in the homing operation. The 
four-positions are: OFF, VHF/ AM, VHF/FM, and 
UHF. The two-position toggle, marked SENSI
TIVITY, enables the operator to select HIGH 
or LOW sensitivity for the homing system. The 
LOW position cuts needle deflection in half. 

"'°" 

<ID 

Figure 4-13. VHF/UHF Homing ~lt1etor Panel 

Antenna Switching Unit 

The antenna switching unit, on the radio rack, is 
controlled automatically by the homing selector 
switch from the cockpit. It provides for inter
connection between the radio sets and communi
cation antennas. The processed homing signal is 
transmitted to the Flight Director. 

Homing System Antennas 

The system has two low profile antennas (figure 
4-14) on the bow of the helicopter for reception 
of homing signals. 

ANTENNA FEED NETWORK 

The feed network provides the antenna array with 
the phase difference between the two antennas to 
effect a " right" or "left" signal. 
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Flight Director 

The processed signal is visually displayed on the 
flight director in the GVR Mode. The light direc
tor's vertical bar deflects " left" if the signal source 
is left of the aircraft, or " right" if the signal is right 
of the aircraft. The display is continuous so that 
the operator can fly toward the direction of the 
bar deflection. When the display indicates Zero de
flection, t he aircraft's centerline is in line with 
the direction of the signal source and is headed to
ward the signal source. Ambiguity is solved by al
ways turning toward the vertical bar deflection. 

Homing System Operation 

1. Tum on the communication radio set to be 
used and set frequency. 

Frequencies outside the 120.0 · 246.0 
range may be selected and received by 
t.he Homing System. These signals may 
not be reliable and should be used with 
extreme caution. 

2. Select VHF/AM, VHF/FM. or UHF asap-
propriate on the Homing Selector. 

3. Set SENSITIVITY switch to HIGH. 

4. Set t he Flight Director to GVR mode. 

5. Depress LORAN/GVR selector switch to 
illuminate GVR. 

6. Identify 1800 Hertz signal. 

7. Turn the aircraft in the direction of the bar 
deflection until the vertical bar on t.he Flight 
Director "Centers." This is the course toward the 
homing signal source. 

Homing Procedures 

The reception of a homing signal is indicated by a 
1800-Hertz signal tone and the deflection of the 
vertical bar on t.he Flight Director. The strength 
of the signal tone will be at. a maximum when the 
aircraft is to the "left" or ''right" of the source 
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signal and will decrease to minimum strength when 
the aircraft is "on course." Under certain condi
tions, such as weak signals and long distances, bar 
deflection will be observed, but there will be no 
1800-Hertz signal. Temporarily t urn the homing 
selector to "OFF" for aural identification of the 
homing signal then back to homing. Once a homing 
course has been established, the aircraft should he 
flown so that the vertical bar remains centered. As 
the signal source is approached, the bar becomes 
more sensitive and will indicate larger course de
viations. Set the SENSITIVITY switch to LOW in 
order to reduce Flight Director sensitivity. If visual 
contact cannot be established, the overflight will 
be indicated by a rapid swing of the bar from left 
to right. A rapid decrease in audio signal strength 
is most noticeable during station passage. During 
homing operations the pilot may transmit on the 
frequency selected for homing system. 

LORAN C NAV IGATOR AN/ARN-133 

I WARNING I 
It has been determined that LORAN-C 
signal anomalies exist in the Alaska and 
U.S. Northwest coastal areas. These anoma
lies appear to be terrain (high mountains) 
effect for signals adjacent to the coastline 
in these areas. The anomalies may result 
in significant. position errors of varying 
magnitude and direction. The extent of 
the anomalies for t he different areas af
fected is not known at this time. Until 
anomaly grid maps are provided pilots 
shall: 

a. Verily any position errors with LORAN-C for 
their areas of operation. 

h. If position errors exist utilize LORAN-C posi
tion information if the errors arc of a uniform 
magnitude and direct.ion for their entire area 
of operation and the AN/ARN-133 is oper
ated in a position update mode. 

c. If the magnitude and direction of anomalies 
are not known or the position cannot be up
dated, pilots shall not use the AN/ARN-133 
for terrain avoidance and/or precision naviga
tion. 

4-26 Change 1 

The Loran C Navigator is a five channel fully auto
matic high performance Loran receiver with a navi
gation computer. The navigator provides accurate 
navigation and steering information anywhere 
there is Lo ran C or D coverage and has the capabi
lity to store nine programmable waypoint.s and two 
search patterns. 

The navigator consists of a control/display unit, an 
ant.eMa coupler, a fl ight director selector switch. 
and a liqu id crystal distance to go display. The na
vigator is powered by the de essential bus and is I 
protected by a circuit breaker marked LORAN 
ARN-133 on the forward circujt breaker panel. 

Controls. Indicators and D isplays 

The Navigator front panel is divided into five 
groups: displays, switches and indicators, key
board , OISPLA Y switch and MODE switch. Fig
ures 4-15 thro ugh 4-18 illustrate each of these 
groups. 

General Keyboard Info rm ation 

The keyboard is used to enter information into the 
navigator. The circular and rectangular keys have 
essentially a single !unction. while the square keys 
have dual functions. The normal entry sequence 
consists of a clear, function, number, and insert. 
Specific entry sequences for all navigator !unctions 
are discussed in the following pages. Some special 
keyboard features are : 

1. Any entry sequence may be terminated prior 
to the final INSERT by depressing CLR. This re
turns the displays to the original condition. 

2. After the final INSERT, the only way to 
change entered data is to perform the entire pro
cedure again, replacing incorrect data with the 
correct. 

3. To correct an error in a number entry as it is 
made, depress the LEG CHG key, which backs out 
the last-entered digit from the display. Successive 
depressions of the LEG CHG key continue to back 
out successive digits. 

Mode Switch 

The five positions rotor MODE switch has bum-in 
detents protecting the INITIALIZE and EMERG 
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positions. One is between INITIALIZE and OPER
ATE, and theotherbetween ADVISE and EMERG. 
To cross either of these detents, push the knob in
to the panel and turn. These detents prevent in
advertent movement to the INITIALIZE position, 
thereby losing track of LORAN signals; and from 
going from ADVISE to EMERG; thereby trans
mitting a false emergency signal. Switch posjtions 
are as follows : 

During engine start or other conditions 
that may produce de power fluctuations, 
the MODE switch should be in the PWR 
OFF position. In case of extreme fluctu
ation; i.e., shipboard power starts, the 
LORAN-C circuit breaker should be 
pulled. 

1. PWR OFF - Remove external system power 
from the microprocess. 

2. INITIALIZE - Allows all initial data to he 
entered. 

DISPLAY 
SWITCH 

MOOE 
SW ITCH 

Q D WPT 

(±) [ s 88 s 808 a) :@ ® 
0 D FR TO L 

~ (8 888 808 B) : (BB) 0 

~ [ *RN ) 
R 

~ [ADVISE) ( TRUE ) 

A 
0DIM0 ( AUTO) OD N 

® ( HOLD ) Ou ~GD [PRL TIC} 

~~ GA)E3 ,~i 0 COOflO 

DISPL.AY 

DSR TK/XTIC ffi 
TIC/TlCE ~ m 1 vr n 

POSITIOH 
FFl'.llR ffi) ff) ~ ~R~ W/L 

W,\YPT S,:/PRL 4 
TK 

IIODE CB m ffiJ OPfl!ATE 

..,. ADV~~~ (I) (±)0" 

(wKRTJ E3 
SWITCHES ARE SHOWN IN LAMP T EST POSITION. ALL 
INDICATORS ANO D ISP LAY SEGMENTS, EXCEPT XMIT. 
ARE ILLUM INATED. 

Figure 4. 15. ANIARN· 133 Front Panel 

DISPLAYS 

SWITCHES& 
INDICATOR S 

KEYBOARU 
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(Detent) The LORAN receiver is held in search. 

When turning the navigator on or off, care 
should be taken to pause momentarily in 
the lNITIALIZE position. Failure to pause 
in this position will result in non-retrieval 
of stored chain and positional data, and 
possible freeze-up of the navigator. 

3. OPERA TE . This is the normal operating 
mode. The receiver is freed to acquire and track 
signals, and the navigation function and displays 
are activated. 

4. ADVISE (Oetent) - Used to determine why 
ADVISE and WARN indicators are illuminated or 
flashing. Also used in conjunction with DISPLAY 
switch positions to provide signal and system status 
and analysis. Allows some pilot control over re
ceiver functions. 

5. EMERG - Transmits aircraft present position 
via data link with emergency report code (7) in
cluded. The EMERG position is not used in this 
installation. 

UPPER DISPLAY 

LEFT AND RIGHT 
INDICATORS 

MINUTE 
MARKER 

0 

LOWER DISPLAY 

Display Switch 

The eight position rotary DISPLAY switch (Figure 
4-15) allows information to be entered or display
ed with the MODE switch in the OPERATE posi
tion as follows: 

NOTE 

The positions have different functions with 
the MODE switch in the ADVISE position. 
Refer to ADVISE and WARN functions 
section. 

1. WAY PT - Allows entry or display of selected 
waypoint coordinates in lat/ long or time differences 
(TDA and TDB) in the upper and lower displays 
respectively for any selected waypoint appearing 
in the WPT display. (Figure 4-19) 

2. POSITION - Allows present POSITION dis
play and entry in lat/long or time differences (TOA 
and TDB) in the upper and lower displays respec
tively. The navigator continuously computes POSI
TION during the display hold, and when the dis
play is released, shows correct present POSITION. 
( Figure 4-20) 

D 

NORTH AND SOUTH 
INDICATORS 

Al TO 

WA YPOINT DISPLAY 
SHOWS LAST 
WA YPOINT CALLED 
UP 

® 
L 
0 

LEG DISP~Y 
SHOWS SELECTED 
FROM AND TO 
WAYPOI NTS 

EAST ANO WEST 
INDICATORS 

Figure 4-16. Displays 
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3. 'M'G/GS - Presents time to go ('M'G) from 
present position to the TO waypoint in the upper 
display and ground speed (GS) in the lower display . 
Ti.me to go is blanked when ground speed is 10 
knots or less. (Figure 4-21) 

4. DIST/BRG - Presents range (DIST) to these
lected TO waypoint in t he upper display. Bearing 
angle (BRG) to the TO waypoint appears in the 
lower display and is with respect to north (true 
north if no magnetic variation has been entered). 
When the interwaypoint range and bearing pro
cedure is used, the following information is dis
played: 

a. Upper Display - Distance between way
points. 

b. Lower Display, Left Side - Bearing on the 
requested leg. 

c. Lower Display, Right Side - FROM and TO 
waypoints requested. 

TRANSMIT INDICATOR. 
LIGHTS WHEN DATA 
LINK IS TRANSMITTED 

DIMMER CONTROLS ~1---.C 
D • DISPLAYS 
P • PANEL 

DISPLAY HOLD SWITCH 
AND INDICATOR 

COORDINATE SELECTOR 
SWITCH AND INDICATOR 
TD • TIME DIFFERENCES 

LEG ADVANCE MOOE SWfTCH AND 
INDICATORS. AUTOMATIC OR 
MANUAL MODE OF LEO CHANGE 

T.O. 1H-52A·1 

Th~ information is presented for ten seconds after 
which the display reverts back to normal. (Figure 
4-22) 

~- DSR TK/ XTK - Presents the desired track 
angle (DSR TK) to the nearest degree in the upper 
display with respect to the selected waypoints. 
Cro~tl'3ck distance (XTK), either left or right, is 
measured to hundredths of a nautical mile and 
shown in the lower display. (Figure 4-23} 

6. TK(rKE - Presents track angle (TK) witb re
spect to north (true north if no magnetic variation 
has been entered) in the upper display and track 
angle error (TKE) in the lower display. Illumination 
of t he R or L indicates present track angle error is 
to the right or left of the desired track angle. Dis
play of these functions is blanked below 10 knots. 
(Figure 4-24) 

7. FF/VAR - Presents data link information for 
fiight. following ( FF) consisting of the aircraft iden
tification number (preset by technician prior to 

POSITION UPDATE INDICATOfl . 
LIGHTS WHEN UPDATE HAS 
BEEN ENTERED 

TRUE INDICATOR. 
LIGHTS WHEN NO MAG VAR 
IS IN SYSTEM 

PARALLEL 
TRACK 
INDICATOR. 
LIGHTS WHEN 
PARALLEL 
TRACK HAS 
BEEN 
ENTERED 

PARALLEL TRACK 
SWITCH 

SEARCH PATTERN SWITCH 
AND INDICATORS. 
CS • CREEPING LINE SEARCH 
VS • SECTOR SEARCH 

Figure 4-17. Sw/tchn and Indicators 
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flight) from 00 to 99 presented in the upper left 
display and the single digit report code in the 
upper right. Entered magnetic variation (VAR) in 
degrees EAST or WEST appears in the lower dis
play. (Figure 4-25) 

8. SF /PRL TK. Presents data associated with CS 
or VS search patterns (Special Function) in the 
upper display. The associated information cue 
letter appears in the WPT display . ln the lower 
display parallel track offset distance (PRL TK) 
is presented to tenths of a nautical mile either 
right (R) or left (L) of course. (Figure 4-26 and 
4-27) 

Distance To Go Display 

A liquid ceystal d.istance to go display is located 
on the pilot's instrument panel. It provides a 

DESIGNATES SOUTH,----
ALSO USED FOR 
SECONDARY SELECT 

PRELUDE FOR ALL ------
WAYPOINT OPERATIONS 

DESIGNATES WEST------. 
OR LEFT 

TOA ENTRY. SELECTS ----....; 
UPPER DISPLA V 

CLEARS DISPLAYS FOR~ 
ENTRY OR KEYBOARD 
ERRORS. ALSO CLEARS 
ADVISE INDICATOR 

INSERTS KEYBOARD 
ENTRIES , 

head's up display of long track information, 
which is shown anytime a nav leg is called up. 
The information displayed is in tenths of nauti
cal miles up to 99.9. 

Advise and Warn Functions 

The ADVISE and WARN indicators may be illumi
nated by any of the fo llowing conditions. To de
termine the cause of ADVISE and WARN indica
tions, set the MODE switch to ADVISE and the 
DISPLAY switch to DSR TK/XTK. A "1 " appear
ing in any digit position in the upper or lower dis
play signifies the condition listed as depicted in 
figure 4-28. 

NOTE 

More than one cause may be indicated for 
any given ADVISE or WARN. 

OESIGNA TES NORTH 

---GRI ENTRY. ALSO USED 
AS PRELUOE IN LORAN 
CYCLE JUMP 

---- MAGNETIC VARIATION 
ENTRY 

~DESIGNATES EAST 
~ OR RIGHT 

• 
TOB ENTRY. SELECTS 
LOWER OISPLA V 

LEG CHANGE KE V. 
ALSO USED TO 
CORRECT SINGLE DIGITS 
DURING KEYBOARD 
ENTRY 

~ DATA LINK ENTRY 

PRELUDE FOR All 
POSITION ENTRIES 

ANO TRANSMIT KEV 

Figure 4- 18. K~board 
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TIME TO GO · 138.5 MIN. 
GROUND SPEED · 90 KNOTS o D •~• 

13as ] @) 

WPT 1 

-----

0 

_ 9__,a j (~,2] ~ 
R 
A 
N 

Figure 4-21. TTGIGS Di$f)lay 

Advise Indications 

The ADVISE ixtdicator illuminates or flashes and 
t.he corresponding display digit is set to "1" when 
any of the following conditions occur: 

1. MISSED WA YPOJNT ARRIVE -The navigator 
continually monitors the distance-to-go to the se
lected waypoint. lf this changes from a decreasing 
to an increasing value and the arrival criteria were 
not met, signifying a missed-waypoint condition, 
ADVISE flashes to allow manual selection of the 
next leg. 

2. NON-CONVERGENCE OF WA YPOINT 
LAT/LONG - ADVISE flashes when the navigator 
tries to perform a lat/long conversion of a way
point entered in time differences but cannot due 
to signals being out of range, poor station geo
metry, etc. 

4-32 

3. SECONDARY CHANGE RECOMMENDED -
ADVISE illuminates when the secondary pair in 
use is not the secondary pair recommended by the 
navigator. The navigator compares the signal to 
noise ratios and relative positions of the LORAN 
secondaries and recommends the best pair selec
tion that results in the smallest navigation error. 

Stations not currently being tracked and stations 
less than 38 miles from the receiver are not con
sidered. This function is inoperative during master 
independent operation. Use the automatic second
ary advisory function to determine which is the 
recommended pair. 

4. INVALID OPERATOR ACTION - The follow
ing erroneous actions may illuminate the ADVISE 
indicator; incorrect switch/key combinations; cer
tain incorrect values, invalid G RI ( one not stored 
in memory) and certain invalid input coordinate 
values. 
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Figure 4-26. Saarch Entry Display 

5. LORAN STATION BLINK - ADVISE illumi
nates when one of the selected LORAN secondary 
stations blinks. The LORAN control station causes 
the LORAN signal to blink whenever the time de
lay is not within tolerance. During blink, portions 
of the LORAN signal are alternately turned on and 
off. Blinking stations should not be used. 

6. FLOAT - ADVISE illuminates if any signal in 
use (master, A, or B) goes into float. Float mode 
indicates that the signal has been lost and the navi
gator is temporarily dead reckoning using last
known velocity and direction. 

7. NO MASTER - 1 = System does not have 
the real master. 

0 = System has the real 
master. 

8 = Master independence 
has been overriden 
(inoperative). 

8. IN BITE MODE - ADVISE illuminates when 
the navigator is operating on the Built In Test 
Equipment (BITE) chain of 5100. 
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Warn Indications 

I WARNING I 
Whenever the WA RN indicator is illumi· 
nated, regardless of cause, do not use the 
system for navigation. 

The WARN indicator illuminates and the corre
sponding lower display digit is set to "1" when any 
of the following conditions occurs : 

1. NOT IN TRACK · WARN illuminates when 
any of the three signals being used is not in track. 
The WARN indicator stays on for 20 seconds after 
the navigator goes back into track to allow the 
TDs to stabilize. 

2. LAT/LONG RUNAWAY -The navigator con
tinually monitors the rate of change of lat/long and 
checks it for reasonableness. U the rate of change is 
unreasonable or excessive WARN illuminates. 

3. LEG CHANGE CALCULATION · Upon either 
an automatic or manual leg change, the navigator 
calculates new navigation data. During this brief 
calculation period, the navigator illuminates the 
WARN indicator, advising that data is unreliable. 

4. CHECKSUM ERROR · WARN illuminates if 
t.he navigator has failed self-test (checksum). This 
usually indicates hardware failure. 

Advise Functions 

The ADVISE position of the MODE switch also 
provides a readout of signal and navigator status 
and is used in conjunction with other DISPLAY 
switch positions to check on a number of system 
parameters and other data. The data in each of the 
eight DISPLAY switch positions is listed and de
scribed in figure 4-29. 

PREFLIGHT PROCEDURES 

The preflight procedures depend on whether the 
aircraft will be flying in the same or different area 
as before, and whether maintenance action has 
erased initialization data. When power is applied, 
the navigator is automatically initialized to the 
last-computed present position, last-entered LO· 
RAN chain, magnetic variation, waypoints, and 
other previously entered data. This dat.a is held 
in temporary memory when power is removed 
from the navigator. When flying in the same 

( AOVISE ) 

UPPER DISPLAY 
ADVISE 

INDICATOR 

4.38 

"MISSED WAYPOINT ARRIVE 

" NON CONVERGENCE OF 
WAYPOINT LAT/ LONG 

SECONDARY CHANGE 
RECOMMENDED 

( ADVISE) 

IN BITE MOOE 

X X X X 

LOWER DISPLAY 

ADVISf: 
INDICATOR 

X X 

WARN 
INDICATOR 

X 

" INVALID OPERATOR ACTION 

LORAN ST A TION BLINK 

FLOAT 

NO MASTER 

• ADVISE INDICATOR FLASHES 

( WARN ) 

NOT IN rRACK 

LAT/ LONG Rl 1NAWAY 

LEG CHANGE CALCULATION 

CHECKSUM ERROR 

Figure 4-28. Interpretation of ADVISE and WARN Indications 
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general area and temporary memory is intact, set 
the MODE switch to OPERATE, pausing momen
tarily in initialize. 

NOTE 

When turning the navigator on, pause mo
mentarily in the INITIALIZE position. 
Failure to pause in this position will re
sult in non-retrieval of stored chain and 
positional data, and possible freeze-up of 
the navigator. 

If complete reinitialization is necessary after 
maintenance or transfer to a dilferent LORAN 
coverage area perform the following first: 

1. Self-test (BITE). 

NOTE 

Sell-test (BITE) should be accomplished 
any time a problem is suspected in the 
system. After self-test is used it will be 
necessary to enter desired chain GRI, se
condary pair, and present position, since 
these are changed in the test. 

2. Initial present position entry. 

3. Loran chain G RI selection. 

4. Secondary pair selection. 

This is the minimum information required to go in
to OPERA TE, enabling the navigator to function. 
Enter the following, as applicable, in any sequence: 

1. Waypoints in lat/long or TD's. 

2. Magnetic variation. 

3. FROM-TO selection for initial leg. 

Self-Test (Bite) 

4-40 

NOTE 

Self-test requires going into INITIALIZE 
mode, which terminates all nav functions 
and loss of signal track. 

Self-test exercises all primary functions of the 
navigator less the antenna, antenna coupler, and 
associated cabling. It uses an internally simulated 
LORAN signal, and is initiated in the same manner 
as selecting a new GRI, using a pseudo GRI of 
6100. . 

1 . Perform lamp test by setting MODE switch to 
ADVISE and DISPLAY switch to F'Jl/VAR. All 
displays and indicators except XMIT should 
illuminate. 

2. MODE switch to INITIALIZE and DISPLAY 
to TK/TKE. Depress LORAN COORD switch to 
illuminate the TD indicator. 

3. Adjust dim knobs as required. Panel lighting 
indicators and displays should vary accordingly. 

4. Depress CLR key. Displays should blank. 

5. Depress GRI key. 

6. Enter 6100 into keyboard. Number should 
appear in lower display. 

7. Depress INSERT. 5100 should jump to the 
upper display. ADVISE indicator should illuminate, 
indicating BITE mode is enabled. WARN indicator 
should illuminate. Secondaries 1 and 2 are auto
matically selected and the initial present position 
of 24°N, 164° W is automatically entered. 

8. Set MODE switch to OPERATE and DIS· 
PLAY switch to POSITION. The navigator should 
now search and settle on the simulated chain. 
When the WARN indicator goes out, the displayed 
time differences should be: TDA=l6000.00 .±. 0 .2 
in the upper display, TDB 36000.00 .±. 0.2 in the 
lower. 

9. Depress LORAN COORD switch to extinguish 
the TD indicator. Displayed lat/ long should be N 
23° 62.82 .:t 0:06 in the upper display and W 164° 
22.04 ± 0.05 in the lower. Self-test is satisfactory 
if time dilferences in step 8 and lat/long in this 
step are as indicated. 

10. To terminate self-test, set MODE switch to 
INITIALIZE and enter initial present position and 
desired GRI and secondaries. 



Initial Present Position Entry 

Since two geographic positions are defined by any 
pair of LORAN-C time delays, the navigator must 
have an initial estimate of present position. Enter 
present position as accurately as it is known. 

NOTE 

Initial present position must be entered 
in lat /long. 

Present position entry is not always required since 
the last known position is stored at shutdown. 
Use the following procedure to enter initial present 
position. To change only one coordinat~, omit 
steps 3, 4, 5 and 6 or 3, 7, 8 and 9 as applicable. 

1. MODJ.1: switch to INITIALIZE and DISPLAY 
to POSITION. 

2. Depress CLR key'. Displays should blank. 

3. Depress POS key. 

4. Depress N or S latitude key. Appropriate 
indicator should illuminate. 

6. Enter into the keyboard the latitude, using 
zeros (0) as required. Number should appear in 
upper display. 

6. Depress INSERT. 

7. Depress E or W longitude key. Appropriate 
indicator should illuminate. 

8. Enter into keyboard the longitude. Enter 
zeros (0) as requried . Number should appear in 
lower display. 

9. Depress INSl!:RT. Displays should return to 
normal. 

GRI Selection 

The time that elapses between the initating pulse 
from the master and t he next initiating pulse from 
the same master is known as the "!.Qµp r:wetition 
~1J1~CY.al( G RI). 

The following procedure is used to select a LO
RAN chain GRI. When changing a LORAN chain 
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ORI during flight, allow time for the navigator to 
acquire and track the new signals (WARN indicator 
extinguished). Any GRI's not listed in figure 4-30 
must first be stored using the manual chain storage 
procedure. 

1. MODE switch to INl'flALIZE and DISPLAY 
switch to TK/TKE. 

2. Depress CLR key. Displays should blank. 

3. Depress ORI key to activate ORI function. 

4. Enter desired chain rate (four most significant 
digits) into keyboard. Number should appear in 
lower display. 

NOTE 

Jf manually stored chain is to be selected 
enter the same seven digit number stored 
in Step 1 of the manual chain storage pro
cedure. 

5. Depress INSERT. ORI should jump to upper 
display. If selected GRI is not one in permanent 
memory or that one already stored and pro· 
gramroed in temporary memory the ADVISE in· 
dicator will flash. Depress CLR key to remove key
board error ADVISE light and then reenter correct 
GRI. 

Secondary Pair Selection 

Secondary pair selection may be made in either 
INITIALIZE or ADVISE modes. Current LORAN 
chain GRI and secondary pair are normally stored 
in temporary memory . Making a secondary selec
tion in ADVISE mode may be done without signal 
loss which would occur if INITIALIZE is selected 
when making the change. Use the ADVISE posi
tion for inflight changes. When a secondary pair 
change is made in flight, the TD readout will jump 
to the new values. 

NOTE 

Repeated attempts at selection of a poor 
secondary pair will result in a navigator 
freeze-up. No more than two attempts 
should be made at selection of a secondary 
pair that the navigator initially refuses. 
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Use the following procedure to select a secondary 
pair: 

1. Set MODE switch to INITIALIZE i.f selection 
is to be made during initialization; set to ADVISE 
if selection is to be made in night. Set DISPLAY 
switch to TK/TKE. 

2. Depress CLR key. Displays should blank. 

3. Depress S key for secondary select. 

4. Enter the two-digit number representing se
condary pair desired. For example, to use t he X 
and Y secondaries of the 9960 chain, enter 23. 
Entered number should appear in lower display. 

5. Depress INSERT. Newly selected secondary 
pair should appear in right-most two digits of lower 
display; recommended pair should appear in left
most two digits. CRI should appear in the upper 
display. If the selected secondary pair does not 

Chain Rates 

Central European 3970 (L3) 

Central Pacific 4990 (Sl) 

Canadian East Coast 6930 (SH7) 

Canadian West Coast 5990 (SHl) 

North Atlantic 7930 (SL7) 

Gulf of Alaska 7960 (SIA) 

Norwegian Sea 7970 (SL3) 

Southeast U. S. 7980 (SL2) 

Mediterranean Sea 7990 (SLl) 

Great Lakes 8970 SS-7 

U. S. West Coast 9940 (SS6) 

Northeast U.S. 9960 (SS4) 

Northwest Pacific 9970 (SS3) 

North Pacific 9990 (SSI) 

match the secondaries available in the selected 
chain, the ADVISE indicator will illuminate. Check 
secondary number and reenter . 

Automatic Secondary Pair Advisory 

Once a LOH.AN chain GRI and secondary pair have 
been selected the navigator automatically acquires 
and tracks all receivable secondaries (up to four) . 
The navigator continually determines the optimum 
secondary pair to be used and the ADVISE indica
tor illuminates each time a change is recommended. 
'I'he operator may enter the recommended second
ary pair, ignore it and clear the ADVISE by de
pressing CLR, or enter another choice. To deter
mine the navigator's recommendation for optimum 
secondary pair: 

1. Set MODE switch to ADVISE and DTSPLA Y 
swit.ch to 'l'K/TKE. Upper display should 
show selected GRI. The two left-most digits 

Secondaries 
1 2 3 4 

X y 

X y 

X y z 
X y z 

w X z 

X y 

w X y z 

w X y z 
X y z 

w X y 

w X y 

w X y z 

w X y z 

X y z 

Figure 4-30. Secondary Pair Identification Scheme 
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in the lower display show the recommended 
secondary pair; the two right-most digits 
show the secondary pair a~tually in use. 

Waypoint Navigation 

A waypoint is a numbered position to be used in 
navigating or any poinl for which navigational or 
steering is desired. Waypoint numbers appear in two 
locations on the front panel; the WP'l' display and 
the FR 1'0 (leg) display. Control of the WPT dis
play is by the WP'f key and the F'R TO display is 
by the LEG CHG key. Use the WPT key and dis
play to enter or display a single waypoint. Use the 
LEG CHG key and FR TO display to initiat,e the 
AUTO navigation sequence or to manually specify 
a new leg. The number appearing in the waypoint. 
display is automatically set to 1 at power-on. 

NOTE 

Prior to commencing a leg change, allow 
the navigator to settle after initial lock
on. Correct.(± 10 knots) ground-speed is 
indicative that settling has occurred. Fail
ure to allow the equipment to stabilize, 
prior to assigning it a navigational task, 
will result in non-convergence, possible 
lat/long runaway and memory saturation 
accompanied by loss of track and/or 
navigator freeze-up. 

A maximum of nine waypoints in either lat/long or 
time differences may be entered. When calling up a 

PRESENT 
POSITION 
(WPTOI 

F-R TO 

([D 

' ' ' ' ' ' WPT ~ 
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FROM and TO leg ent.er the numbers of the two 
desired waypoints. Navigational and steering data 
with respect to a course is defined by those two 
points. If a O and a TO waypoint are called up, 
navigational and st.eering data will be from the air
craft present position at the time the INSERT key 
is pressed to the selected TO point. The O tells the 
navigator that information from present position 
is desired (figure 4-31 ). 

The way points entered are stored in memory. 'l'o 
clear a waypoint enter a new set of coordinates 
over the old. 

Auto/Manual Leg Chg Selection 

The AN/ARN-133 permits automatic or manual 
I.EG CHG selection. Tn MAN mode, the operator 
makes the selection. The operator must call up one 
leg at a time. Steering with respect to that leg will 
continue until a new leg change is completed, even 
if arriving at or passing the desired waypoint. In 
AUTO mode, the navigator sequences legs auto
matically, selecting the next leg in numerical se
quence each time arrival at a waypoint is complet
ed. If leg changes are entered where the TO way
point number is greater than the FROM number, 
the advance of legs, in either AUTO or MAN, will 
increment.: 12, 23, 34, 45, 56, 67, 78, 89. When 
t.he limit, 89, is reached, the next leg will be 91; 
then back to 12, 23, 34, etc. If leg changes are 
entered where the FROM waypoint number is 
great.er than the TO, the sequence of legs will 

\ 
\ 

' WPT1~ 

FR TO 

[]) 

'\ 

' ' ' ' ' WPT2'b 

Figure 4-31. Waypolnt Navigation 
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decrement: 65, 54, 43, 32, 21. When the limit, 21 , 
is reached, the next leg will be 19; then 98, etc. To 
manually activate a leg change press CLEAR, LEG 
CHG, INSERT. 

EXAMPLE: 

If the navigator is initialized by entering lat/longs 
for seven consecutive way points, when ready for 
takeoff, set the MODE switch to OPERATE and 
select AUTO. The AUTO indicator illuminates and 
the operator calls up the first leg. The navigator 
must see an initial LEG CHG entry before it will 
call up the waypoint table, even in AUTO mode. 
Use the sequence shown in figure 4-32 to call up 
the first. leg. 

Subsequent leg changes are automatic. Steering is 
provided from present position (0) to waypoint 1. 
Arriving over 1, the navigator will automatically 
switch to leg 12, giving navigation and steering 
information from 1 to 2. When arriving over 2, the 
navigator switches to leg 23, et.c. lf in AUTO, man
ual leg changes may still be accomplished to man
ually increment to the next leg by depressing CLR, 
LEG CHG, INSERT. 

When arriving at the TO waypoint, the next way
point in numerical sequence will be used. If FR TO 

7 

4 

leg change (flashing ADVISF. indicator) is missed, 
it is not necessary to fly back over the waypoint to 
enable the navigator to acquire it. ManuaUy select 
the next leg using the above procedure. If the 
coordinates of the current TO waypoint are chang
ed, the navigator will automatically calculate data 
for the new position. 

Waypoint Call Up 

Use the following pr0<:edure to call up any way
point for display, entry, or modification. The last 
waypoint called up appears in the WPT display in 
most DISPLAY swit.ch posit.ions. 

FR TO 

~ 

1. Set MODE switch to INITIALIZE or OPER
ATE and DISPLAY switch to WAY PT. Pre
viously stored coordinates of the waypoint 
appearing in WPT display, if any, should 
appear in upper and lower displays. 

2. Depress CLR key. Displays should blank. 

3. Depress WPT key . 

4. Enter single digit into keyboard (1-9) of desir
ed waypoint. Number should appear in lower 
display. 

FR TO 

([O 

Figure 4-32. Waypoint ~l«tion 



5. Depress INSERT. Entered number should 
jump to WPT display. Previously stored 
coordinates, if any, should appear in upper 
and lower displays. 

Waypoint Entry in Time Differences 

Time differences are directly relatable to position 
for a specified LORAN chain. Although lat/long is 
used as the primary reference system waypoints 
may be entered in TD's. 

EXAMPLE: 

Tf a report of a target at a certain 'fD fix is received 
without regard to lat/long, enter those 'l'Ds as a 
waypoint, then enter a leg change of 01. Naviga· 
tion from present position (0) to that fix (1) is pro
vided (figure 4-33). 

'0 
' ' ' 
WPT 

(1s61s.2sJ CD 
F R TO 

(3256 3.5 2) ([] 

' ' ' 'x 
TARGET AT 
15678.25 \JSEC W 
32663.52 µ SEC X 

Figure 4,33. Waypoint Entry in Time Differences 

NOTE 

TD's are not related to a geodetic frame 
or reference, but only relate to the chain 
from which they were derived. The navi
gator must be operating on the same 
chain. When waypoints are entered in 
TDs depending on distance and geometry, 
the navigator may not be able to do an 
ambiguous lat/long conversion until 
closer to the fix. 

Use the following procedure to enter waypoints in 
time differences. To change only one coordinate, 
omit steps 4, 5 and 6 or 4, 7 and 8, as applicable. 
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1. Call up the desired waypoint number using 
the waypoint call up procedure. 

2. Depre:is LORAN COORD switch to illuminate 
TD indicator. 

3. Depress CLR key. Displays should blank. 

4. Depress POS key. 

5. Depress TOA key and enter into keyboard 
the seven digit time difference for TOA to 
hundredths of a microsecond. The new TDA 
should appear in upper display. 

6. Depress INSERT. New TOA momentarily 
flashes. 

7. Depress TDB key and enter into keyboard 
the seven digit time difference for TDB to 
hundredths of a microsecond. The new TDB 
should appear in lower display. 

8. Depress INSERT. New coordinates should 
remain in upper and lower displays. 

9. Repeat steps 1 through 8 for each of the re
maining waypoint.s to be entered. Successive 
depressions of INSERT will increment the 
WPT display to the desired waypoint number. 

Waypoint Entry in Lat/long 

Use the following procedure to enter waypoints in 
lat/long. To change only one coordinate, omit 
steps 4, 5, 6 and 7 or 4, 8, 9 and 10, as applicable. 

1. Call up the desired waypoint number using 
the waypoint call up procedure. 

2. Depress LORAN COORD switch to extin-
guish TD indicaLor. 

3. Depress CLR key. Displays should blank. 

4. Depress POS key. 

5. Depress N or S latitude key. Appropriate in
dicator should illuminate. 

6. Enter into keyboard the latitude. Number 
should appear in upper display. 
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7. Depress INSERT. 

8. Depress E or W longitude key. Appropriate 
indicator should illuminate. 

9. Enter into keyboard the longitude. Number 
should appear in lower display. 

10. Depress INSERT. New coordinates should re
main in upper and lower displays. 

11. Repeat steps 1 through 10 for each of the re
maining waypoints to be entered. Successive 
depressions of INSERT will increment the 
WPT display to the desired waypoint number. 

Report Code Entry 

NOTE 

Although the report code entry proce
dures may be accomplished, compatible 
ground/ship equipment must be avail
able to permit use. 

Use the following procedure when a date link re
port code number is to be selected or changed. 

1. MODE switch to OPERATE. 

2. Depress CLR key. Displays should blank. 

3. Depress REPORT key. 

4. Enter into keyboard the desired report code 
number. (Any digit from 1 through 6 for 
manual reporting and any digit from 01 
through 06 for automatic.) Number should 
appear in lower display. 

5. Depress lNSER T. Displays should return to 
selected function. 

6. To set the report code to O (which turns on 
automatic reporting of present position), de
press CLR REPORT, and INSERT. 

Search Patterns 

Two search patterns may be stored in the Naviga
tor; one creeping line (CS) and one sector (VS). 
Either of these may be called up using the 
SEARCH function to obtain nav and steering data 
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to execute the pattern. Once the search patterns 
are stored, various parameters of either pattern 
may be individually changed. Search patterns are 
entered by following cue letters appearing in the 
WPT display. 

Creeping Line Search (CS) 

Commence Search Point (CSP) is located one-half 
search track spacing inside lhe corner of the search 
area. Leg length is search area width minus one 
track spacing (figure 4-34). 

Sector Search (VS) 

Commence Search Point (CSP) is a datum. Leg 
length is equal to circle radius. Track spacing is 
measured at the half-radius point. No entry is made 
for pattern length (figure 4-35). 

Search Pattern Entry 

Use this procedure to enter a CS or VS search pat,. 
tern. Letters A through E appear in the WP'f dis
play, cuing the type of data to be entered next. By 
depressing INSERT a second time at the end of 
any sequence, the next step (A through E) may be 
left with data unchanged from a previous entry. 

1. Set MODE switch to OPERATE and DIS
PLAY switch to SF/PRL TK. Lower display 
should show previous parallel track offset, if 
any. 

2. Depress SEARCH key. CS indicator should 
illuminate. If VS pattern is desired, depress 
SEARCH pushbutton again for VS indicator 
to illuminate. Cue letter A should appear in 
WPT display . Previously selected waypoint 
used for CSP, if any, should appear in upper 
display. 

WPT 

(BJ Enter Commence Search Waypoint 

1. Depress CLR key. Display should blank. 

2. Enter into keyboard Commence Search Point 
waypoint number. This number should appear 
in lower display. 

3. Depress INSERT. Cue letter b should appear 
in WPT di.splay. Last entered leg length, if 
any, should appear in upper display. 



WPT COMMENCE 
fiil SEARCH 
~ POINT 

ICSPI ---:'!~ 

4 

4 

SEARCH 
AREA 

TRUE 
N 

1 

1 

WPT 
r,:) BEAR ING OF 
l!:J F IRST LEG 

B 

LEG LENGTH 

~ 
WPT @) TRACK 

SPACING 

1 /2 TRACK SPACING 

•••••••••••• 

Figure 4-34. Creeping Line Search 

TRUE 
N 

WPT 

© 

WPT 

Ci") DIRECTION OF 
~ FIRST TUAN 

3 

WPT 

® PATTERN 

2 
LENGTH 

3 

g 

i----+-TRACK 
SPACING 
WPT 

@ 

Figure 4-35. Sector Search 
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WPT 
~ Enter Leg Length 

1. Depress CLR key. Displays should blank. 

2. Enter length of search leg in nautical miles 
and tenths (0.1 . 99.9). For VS patterns, this 
is the circle radius. This number should 
appear in lower display. 

3. Depress INSERT. Cue letter C should appear 
in WPT display. Last entered bearing for first 
leg should appear in upper display. 

WPT 

~ Enter True Bearing of First Leg 

1. Depress CLR key. Displays should blank. 

2. Enter into keyboard true bearing of first leg 
in degrees. This number should appear in 
lower display. 

3. Depress INSERT. Cue letter d should appear 
in WPT display. Last entered direction of first 
turn should be indicated on Lor R indicator. 
Last ent.ered track spacing should appear in 
upper display. 

WPT 

G) Ente~ Direction of First Turn and Track 
'EJ Spacing 

1. Depress CLR key. Displays should blank. 

2. Depress Lor R key to select left or right dir
ection of first turn. Appropriate L or R indi
cator should illuminate. 

3. Enter desired track spacing into keyboard 
(0.1 · 99,9). For VS patterns, this is measured 
at. the half-radius points. This number should 
appear in lower display. 

4. Depress INSERT. R or L indicator should ex
tinguish. Cue letter E should appear in WPT 
display. Last entered length for CS pattern, if 
any, should appear in upper display, cuing 
next CS entry. Disregard this cue for VS 
patterns. 

5. For VS patterns, depress INSERT again. VS 
indicator should extinguish signifying VS 
search pattern entry sequence is complete. 
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WPT {§) Enter Pattern Length for CS Patterns 

1. Depress CLR key. Displays should blank. 

2. Enter into keyboard CS pattern length in 
nautical miles (1 through 99). This number 
should appear in lower display. 

3. Depress INSERT. Number should disappear 
from display. CS indicator should extinguish 
signifying CS search pattern entry sequence 
is complete. 

EXAMPLE OF CS PATTERN ENTRY (Refer to 
figure 4-36.) 

CSP is at waypoint 1. 

Leg length is 5 .5 nautical miles. 

Bearing of first leg is 43° TRUE. 

Direction of first tum is right; track spacing is 0.8 
nautical miles. 

Pattern length is 12 nautical miles. 

WPT ENTER COMMENCE SEARCH WAYPOINT · 1. 

{Bl (e) ff) ("•m) 
WPT ENTER LEG LENGTH · 5.5 nm. 

~ (e) G;) (ffi) 8 
WPT ENTER BEARING OF FIRST LEG · 43°. 

(g (e) ,~~ [•~)) '"SERT) 
ENTER DIRECTION OF FIRST TURN AND 

WPT TRACK SPACING A . 0.8 nm. 

@(e)~(D)B 
WPT ENTER PATTERN LENGTH · 12 nm. 

~~E]OJ8 
Figure 4-.36. CS Pattern Entry 



Search Pattern Readout 

Use this procedure to display search patterns pre
viously entered into the navigator. 

1. MODE switch to OPERATE. DISPLAY 
switch to SF/PRL TK. Depress SEARCH key. 
CS indicator should illuminate. If VS pattern 
is desired, depress SEARCH again. Cue letter 
A should appear in WPT display. Waypoint 
previously entered as Commence Search Way
point should appear in upper display. 

2. Depress lNSERT to obtain next cue letter and 
associated search pattern data. Continue de
pressing INSERT until desired data is obtained. 

3. Continue depressing INSERT until VS or CS 
indicator extinguishes. 

Search Pattern Modification 

Use this procedure to modify any portion of an 
existing search pattern: 

1. MODE switch to OPERATE. DlSPLA Y 
switch to SF/PRLTK. Depress SEARCH key. 
CS indicator should illuminate. If VS pattern 
is desired, depress SEARCH again. Cue letter 
A should appear in WP'f display. Waypoint 
previously entered as Commence Search Way
point should appear in upper display. 

2. If Commence Search Waypoint number is to 
be changed, proceed as follows: 

a. Depress CLR key. Displays should blank. 

b. Enter into keyboard new commence search 
waypoint number. Th is number should 
appear in lower display. 

c. Depress INSERT. Cue Jetter b should 
appear in WPT display, cuing next entry. 

d. If any other pattern data is to be changed, 
depress INSERT until desired cue letter ap
pears in WPT display. Enter new data as 
though making an original en try, using CS 
or VS search pattern input procedure. 
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3. If no other change is to be made in the 
pattern, continue depressing INSERT until the last 
cue (E) is removed and CS or VS indicator is extin
guished. 

NAVIGATOR PREF LIGHT 

NOTE 

The folJowing procedurer; are the minimum 
that should be accomplished prior to take
off. 

Procedures 

1. MODE switch - Initialize. 

2. DISPLAY switch - Position. Check/ 
Insert lat/long of present position. 

3. DISPLAY switch - TK/TKE. Check/Insert 
Loran C GR! and secondary pair selection. It 
is recommended that each unit establish a 
policy of inserting a standard Loran GRI and 
secondary pair for their home unit. 

4. DISPLAY switch - FF/VAR - Check/ Insert 
correct present position variation. It is recom
mended that each unit establish a policy of 
inserting a standard variation for their home 
unit. 

5. DISPLAY switch - WAY PT. Depress CLR, 
WPT, 1, INSERT. Check/Jnsert lat/long/ of 
WPT 1. It is recommended that each unit 
establish a policy of always utilizing the lat/ 
long of their home unit in position 1. If some 
other lat/long and variation are utilized in 1 
during flight, the preflight lat/long and varia
tion should be entered in 1 before the aircrclft 
is secured. 

6. Taxi clear of large buildings, hangars, or other 
obstacles. 

I WARNING I 
Loran V signal distortion may cause erron
eous lockons near large metal objects. 
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7. MODE switch - OPERATE. 

8. When WARN light extinguishes Dl$PLA Y 
switch - POSITION. 

9. Depress LOR AN COORD key. TD indicator 
should illuminate. Check displayed TOA and 
TDB. Displayed information should be within 
4.50 microseconds of that predetermined for 
the selected geographic location, GRI, and 
specific secondary pair. Differences in excess of 
4.50 microseconds indicate probable erron 
eous lockon. Reacquisition should be con
sidered. 

10. Depress LO RAN COO RD key - TD light. 
should extinguish. Check displayed lat/long. 
Displayed information should be within 0 .25 
minutes o f t.he lat/long represented by thf! 
TOA and TDB displayed in step 9. If differ 
ences in excess of 0.25 minutes are observed 
the Navigator is not conver ting TD 's t.o lat/ 
long correctly and should not be used for 
navigation. Perform t he self t.est (BITE) to 
confirm Navigator performance. 

11. Compare the displayed lat/long in step 10 to 
the predetermined lat/long for the selected 
geographic location. If not with in 0 .26 min 
utes of that predetermined lat/long perform 
update procedures . 

NOTE 

R egardless of error, correct position up
dating against a known geographical 
reference with known good LORAN-C 
reception will alway11 provide more ac
curate navigation information. 

INF LIGHT PROCEDURES 

I WARNING l 
Single piloted infligh L programming is not 
advisable due to preoccupation/ distrac
tion factors. When dual piloted , these 
dut ies should be accomplished by the 
copilot. 

1. Select GVR in the Flight Director. 
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2. Select LORAN in the GVR/LORAN selector 
switch . 

Leg Change Entry 

Use the following procedure to define or redefine 
a flight. leg, in either AUTO or MANUAL modes. 

1. Set MODE swi~ch to OPERATE . 

2. Depress CLR Key. Displays should blank. 

3. Depress LEG CHG key. 

4. Enter into t.he keyboard the numbers of the 
new FROM waypoint and the number of the 
new TO waypoint, in that order . The new 
way po in L should appear in the lower display. 

5. Depress INSF.RT. New waypoinLs should 
jump to the FR TO display . The WARN in
dicator will illuminat.c moment:arily whi.le the 
Navigator is calculating data for the new leg. 

NOTE 

Ir O was select.cd as the from waypoin t, it 
will automatically become the presen t 
position displayed at the time the INSERT 
switch was depressed. 

6. To advance to the next consecutive leg, de
press CLR, LEG CHG, and INSERT. The next 
leg in numerical sequence should appear in 
the leg display. 

lnterwaypoint Range and Bearing 

The navigator calculates d i11t.ance and bearing from 
the designated FROM waypoinL to the designated 
TO waypoint and diRplays this data for ten seconds. 
These computations are performed in Jal/long, t hus 
prohibiting intcrwaypoint range and bearing infor
mation for waypoints when either or both are 
stored in time d ifferences. This is a remote func
tion and does not affect steering . Use the following 
procedure to obtain range and bearing from air
craft present position to any waypoint or from any 
waypoint to any other waypoint. 

1. Verify that MODE switch is set to OPERATE. 
Set DISPLAY switch to DIST/BRG . 



2. Depress CLR key. Displays should blank. 

3. Depress WPT key. 

4. Enter into keyboard the FROM and TO way
points for which the range and bearing arc 
desired. If range and bearing from aircraft 
present position to a waypoint arc desired , 
enter O and the waypoint numher. Numbers 
shoul<l appear in lower display. 

5. Depress INSERT. Upper display should show 
distance; lower display should show bearing. 
The FROM TO waypoint numbers should 
appear in the FROM TO readout of the lower 
display . After ten seconds displays should re· 
vert to normal DIST/BRG display. 1f required 
longer, depress DISPLAY HOLD. 

Converting Present Position Into a Waypoint 

Present position can be froz.en by depressing 
DlSPLA Y HOLD and then transferred to any way
point by using the waypoint call up procedure. As 
many as nine pointB may be stored for reporting, 
etc. Use of this fu nction does not interrupt normal 
steering information to other waypoints. 

1. Verify that MODE switch is set to OPERATE. 
DISPLAY switch may be in any position. 

2. Select type of coordinates desired to store the 
present position, if time differences, depress 
LORAN COO RD lo illuminate the TD indi· 
cator; if lat/long, TD indicator must be extin
guished. 

3. When directly over the position, depress and 
release DISPLAY HOLD pushbutton. IIOLD 
indicator should illuminaLf!, aircraft present 
position is stored, and the displays are frozen. 

4. Depress CLR key. Displays should blank. 

6. Depress WPT key. 

6. Enter into keyboard the number of the way
point into which the desired position is to be 
stored. The selected waypoint number should 
appear in the lower display. 

7. DepreAA INSERT. Stored values of the held 
position (whether lat/long or TD) become 
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coordinates for the selected waypoint. HOLD 
indicator should extinguish and displays 
revert back to nonnal . 

Position Updating 

Position may be updated at any time. It is possible 
to compensate for propagation anomalies or map 
error by using position fixes of known accuracy. 
This is accomplished by entering the known fix in 
either TD 's or lat/long, or by using coordinates 
previously stored in a waypoint. When the POS 
update function has been selected and the cali
bration coordinates have been entered, the IN· 
SERT key is depressed when directly over the 
selected calibration point (figure 4-37). At the 
instant of switch depression, the coordinates of 
that present position are measured and compared 
with the stored coordinates of the calibration point. 
The difference between the two positions is then 
used as a correction factor. The correction will be 
applied to all subsequent measurements until 
changed, deleted, or a change of secondaries is 
made. Normal data display is resumed with the 
proper correction added. 

NOTE 

Insure the system is in track and stabilized 
by verifying that the WARN indicator is 
extinguished before doing a POS update. 
This will ensure that the measured TD's 
have stabilized. 

Time Difference Position Update 

Use the following procedure to update system posi
tion against a known calibration point using 
manually entered time differences. 

1. MODE switch to OPERAT~ and DJSPLA Y 
switch to POSITION. Verify that system is in 
track (WARN indicator extinguished). To 
observe the update, verify that TD indicator 
is illuminated. 

2. Depress CLR key. Displays should blank. 

3. Depress POS key for position update. 

4 . Depress TDA key to select time difference A. 
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6. Enter into keyboard seven digits representing 
time difference A to hundredths of micro
seconds. Numbers should appear in upper 
display. 

6. Depress INSERT. 

7. Depress TDB key to select time difference B. 

8. Enter into keyboard seven digits representing 
time difference B to hundredths of micro
seconds. Numbers should appear in lower 
display. 

9 . Depress INSERT key when directly over 
calibration point. Displays should return to 
normal. POS UPD indicator should illuminate, 
indicating correction factor is active. 

10. To clear POS update, depress CLR, POS, an<l 
INSERT. POS UPD indicator should ex.tin· 
guish, indicating correction is removed. 

Lat/Long Position Update 

Use the following procedure to update system posi
tion against a known calibration point using manu
ally entered latitude and longitude coordinates. 

1. MODE switch to OPERATE and DISPLAY 
switch to POSITION. Verify that system is in 
txack (WARN indicator extinguished). To 
observe lhe update, insure that TD indicator 
is extinguished. 

2. Depress CLR key. Displays should hlank. 

3 . Depress POS key for position update. 

4. Depress N ( or S) latitude hy. N ( or S) indi
cator should illuminate. 

6. Enter into keyboard the latitude. Numbers 
should appear in upper display. 

™ I, 
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Figure 4-37. Po$ltion Updating 



6. Depress INSERT. 

7. Depress W ( or E) longitude key. W ( or E) indi
cator should illuminate. , 

8. Enter into keyboard the longitude. Number 
should appear in lower display. 

9. Depress INSER'f key when directly over 
calibration point. Displays should return to 
normal. POS UPD indicator should illuminate, 
indicating correction factor is active. 

10. To clear POS update, depress CLR, POS, and 
INSERT. POS UPD indicator should extin
guish, indicating correction is removed. 

Waypoint Position Update 

Use the following procedure to update system 
position against a known calibration point using 
coordinates stored in a waypoint. Coordinates 
stored in the selected waypoint in either TD's or 
lat/long become the corrected position. 

1. MODE switch to OPERATE and DISPLAY 
switch to POSITION. Verify the navigator is 
in track (WARN indicator extinguished). 

2. Depress CLR key. Displays should blank. 

3. Depress POS key for position update. 

4. Depress WPT key for waypoint position 
update. 

5. Enter into keyboard the waypoint number in 
which the coordinates have been stored for 
the calibration point. Selected waypoint 
number should appear in lower display. 

6. Depress INSERT key when directly over cali
bration point. Displays return to normal. POS 
UPD indicator should illuminate, indicating 
correction factor is active. 

7. To clear POS update, depress CLR, POS, 
and INSERT. POS UPD indicator should 
extinguish, indicating correction is removed. 

Magnetic Variation Entry 

Use the following procedure to enter or update the 
angle of magnetic variation. The TRUE indicator is 
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illuminated when there is no magnetic variation 
inserted in the navigator. 

1. MODE switch to INITIALIZE or OPERATE. 
To observe, set DISPLAY switch to FF/VAR. 
Magnetic variation may be entered in any 
position. 

2. Depress CLR key. Displays should blank. 

3. Depress VAR key. 

4. Depress E (or W) key to select direction of 
variation. E ( or W) indicator should illuminate. 

5. Enter correct magnetic variation into key
board to the nearest degree. Number should 
appear in upper display. 

6. Depress INSERT. New variation is accepted 
and displays return to normal. 

7. To clear the system of any magnetic variation, 
CLR, VAR, and JNSERT. TRUE indicator 
should illuminate, indicating bearing and 
course angle are with respect to true north. 

8. To check entry, set DISPLAY switch to FF/ 
VAR. New variation and direction should ap
pear in lower display. 

NOTE 

Magnetic variation must be updated in 
1 ° increments during flight progression 
for accurate navigation. 

Parallel Track Steering 

Parallel track steering permits flying parallel to a 
given course at a selected distance from it. The off
set distance may be from 0.1 to 99.9 nautical miles 
A series of such offset legs may be flown as deter
mined by the number of waypoints entered in the 
system. Distance may be changed in mid-leg. The 
navigator completes this by projecting an artificial 
destination based on the nominal course coordi
nates and the offset distance entered. Figure 4-38 
illustrates that in order for the navigator to com
pute the artificial destination 3 ', the coordinates of 
waypoints 2, 3, and 4 plus the offset distance, D, 
are necessary. 
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In manual mode, and in automatic when no subse
quent waypoint coordinates have been entered, the 
offset destination is projected perpendicularly to 
the nominal course. In automatic mode, the offset 
destination is projected on the bisector of the angle 
between consecutive legs. Once the offset distance 
is entered, all navigation data is calculated with 
reference to the aritificial destination. Original 
waypoint defined course is not lost, but held in 
storage until parallel track navigation is deselected. 
The following limitations apply. 

1. Use of parallel track navigation at latitudes 
approaching the poles(+ 80° or more), is unreli
able. 

2. Since parallel track computations are per
formed in lat/long coordinates, use of parallel 
track navigation while a waypoint is stored as a 
TD pair is not possible. 

3. Waypoint course should not contain any 
1800 turns. 

Use the following procedure to obtain parallel 
track navigation: 

1. MODE switch to OPERATE. To observe 
entry, set DISPLAY switch to SF/PRL TK. 

2 . Depress CLR key. Displays should blank. 

3. Depress PRL TRACK key. 

4. Depress Lor R key to select either left or 
right of nominal course. Lor R indicator 
should illuminate. 

OFFSET DESTINATION 
IN MANUAL MODE 

5. Enter into keyboard the desired offset dis
tance to tenths of a nautical mile (0.1 
through 99.9 nautical miles). Selected offset 
distance should appear in lower display. 

6 . Depress INSERT. PRL TRACK indicator 
should illuminate and displays should revert 
to selected function. Navigation is for the 
offset track . 

7. To deselect parallel track steering depress 
CLR, PRLTRACK, and INSERT. PRL 
TRACK indicator should extinguish. Steer
ing should revert to normal . 

Search Operation Using Prestored Patterns 

Once any search pattern has been stored it may be 
called up and used in flight. The following proce
dures describe how to commence search on a 
prestored pattern, perform an optional manual 
leg advance during search, depart from and resume 
search, and terminate search. 

NOTE 

Prior to commencing a search, time should 
be allowed for the navigator to settle after 
initial lockon. Correct(+ 10 knots) ground
speed is indicative that settling has occurred. 
Failure to allow the equipment to stabilize, 
prior to assigning it a navigational task, will 
result in a non-convergence, possible lat/ 
long runaway and memory saturation ac
companied by loss of track. 

OFFSET DESTINATION 
IN AUTO MODE 

Figure 4-38. Parallel Track Navigation 



Commence Search Pattern 

To commence search use the following procedure. 

1. MODE switch to OPERATE position. To ob-
serve, seL DISPLAY switch to SF /PRL TK. 

2. DP.press CLR key. Displays should blank. 

3. Depress LEG CHG key to initiate leg change. 

4. Enter into the keyboard the single digit 
representing the approach leg FROM point. 
This is usually 0, representing aircraft present 
position. The TO poi.r)t is the waypoint previ
ously specified during search pattern storage 
a11 the Commence Search Point and need not 
be entered. Number should appear in lower 
display. 

5. Depress SEARCH key. CS indicator should 
illuminate. If VS pattern is desired, depress 
SEARCH again; VS indicator should illumi
nate. 

6. Depress INSERT. Leg display should show 
leg selected in step 4. AUTO MAN indication 
is set to AUTO. Upper display left-most three 
digits show number of legs to be flown in the 
search pattern ; right-most three digits show 
number of legs completed. Lower display 
shows direction of next turn and course of 
next search leg. Steering is provided for the 
initial leg. To manually advance legs while 
flying a search patt.ern, depress CLR, LEG 
CHG and INSERT. Each time this is accom
plished, the Navigator will advance steering to 
the next leg and change the displays accord
ingly. 

7 . To obtain desired information, such as dis· 
tance to the next tum, bearing to the next 
tum or crosstrack distance, rotate the display 
switch to the desired position. 

NOTE 

Do not rely on the upper left display read
out. A permanent memory programming 
discrepancy exists which may show an 
incorrect number of legs to fly for any 
particular search. 
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A commence search pattern example is illustrated 
in figure 4-39. 

Depart from Search Pattern, Return, and Resume 
Search 

To leave the scheduled search pall.em and investi
gate a t.arget, and then return to the point or de
parture to take up search where it was left off, use 
the following procedure: 

1. During search, depress SEARCH key at the 
point where the pattern is departed. The 
active CS or VS indicator should flash on and 
off. The leg display should blank and steering 
is deactivated (flight director OFF flags visible 
and needles centered.) The NavigaLc,r stores 
the aircraft position at the time of switch 
depression. 

2. To resume the search pattern at the departure 
point depress SEARCH again. Active CS or 
VS indicator stops blinking and remains 
illuminated. Leg display shows OE (E sig
nifying point of exit), and steering is now pro
vided from present position to point where 
the search pattern was left (step 1). Search 
pattern resumes where it left off. 

Terminating Search 

Use the following procedure to terminate the 
stored search pattern. 

1. Depress CLR key. Displays should blank. 

2. Depress SEARCH key. Active search indi
cator should blink. 

3. Depress INSERT. Leg display is blanked and 
Flight director needle is deactivated with OFF 
nags visible. 

NOTE 

Initiating a standard leg change will also 
terminate search and activate steering to 
t he designated waypoint. 

Rho-Theta Navigation 

The rho-theta navigation function (figure '1-40) 
calculated the latitude and longitude of a waypoin t 
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that lies at a given distance (rho), and bearing 
(theta) from a given waypoint or present position. 
This function may be used in two ways: 

1. To have the navigator calculate lat/long of 
the projected point and store it in a specified 
waypoint for future use. 

2. To have the navigator calculate the lat/long 
of the projected point, store it, and automati
cally init.iate a leg change to provide steering 
to that point. 

NOTE 

The navigator will not accept entries of 
rho distances over 250 nautical miles. 

Use the following procedure to obt.ain rho-theta 
navigation: 

l. MODE switch to OPERATE and DISPLAY 
switch to DIST/BRG. 

2. Depress CLR key. Displays should blank. 

3. Depress WPT and LEG CHG keys to initiate 
the function. 

4. To store the projected point as a waypoint 
without obtaining navigation to it, enter the 
single digit of the FROM waypoint from 
which rho and theta are to be calculated . To 
obtain navigational information to the pro
jected point, enter O for the FROM waypoint. 
Entering O designates present position. Num
ber should appear in lower display. 

5. Enter the single digit of the TO waypoint to 
be defined by the rho-theta function. Number 
should appear in lower display. 

6. Depress INSERT. 

7. Enter up to four digits of range (rho) in nauti· 
cal miles and tenths, up to 250 nautical miles 
maximum. Range should appear in upper dis
play. 

8. Depress INSERT. 

9. Enter up to three digits of true bearing (theta) 
in degrees. Bearing should appear in lower 
display. 
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10. Depress INSERT. The navigator will calculate 
the lat/long of the projected point and store 
this in the selected TO waypoint. If a FROM 
waypoint of O was entered, a leg change will 
be automatically initiated and you will get 
steering to the calculated point. DIST /B RG 
will be displayed. 

TRUE N LONGITUDE 

- LATITUDE 

TO WA YPOINT TO BE 
DEF INED BY AHO,THETA 
FUNCTION 

RHO 

FROM WAYPOINT 
OR PRESENT 
POSITION 

Figure 4·40. Rho·theta Navigation 

SPECIAL PROCEDURES 

M aster Independence 

NOTE 

Master independent operation is not ob
tainable when using a manually stored 
chain for navigation. 

The AN/ ARN-133 is dP.signed to operate without 
the master Loran signal when at least three second
aries are available and can be adequately received. 
This allows operation in cases where the master 
signal is not initially receivable or is lost after navi
gation has begun. In such cases, the Navigator des
ignates a secondary as master and new LOP's are 
calculated. When the fhaster signal becomes receiv
able again, it is picked up and treated as another 
secondary. This feature operates automatically 
without operator action, but may be overridden 
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(master independence override). The ADVISE ind i
cator illuminates when master independence is 
enabled and goes out when the secondary master 
is selected. And when the MODE switch is set to 
ADVISE and the DJSPLAY switch t.o DIST/ BH.G, 
the right-most digit in the lower display indicates 
which secondary is designated as the master. When 
this digit is O, the navigator has the real master and 

is operating normally; when t his digit is 1, 2, 3, or 
4, it identifies which secondary is being used as t he 
master. With the DlSPLA Y switch at DSR TK/ 
XTK, a " l " in the "No Master" digit o f the upper 
display (middle digit) indicates the Navigator does 
not have a master . This may also indicate master 
independence, but not decisively . When master 
independence is operative, the position update 
function (POS UPD) is inoperative as the position 
update capability is based on the real master-refer
enced system. Master independence also disables 
the automatic secondary change advise function . 

Master Independence Override 

To override master independence (deactivate the 
function) in cases where it is known the navigator 
wiJJ take longer than usual to find the master, use 
the following procedure : 

1 . Set MODE switch t o ADVISE and DISPLAY 
switch to DSR TK/XTK. 

2 . Depress CLR key. Displays should blank. 

3. Depress 4 key to identify master override 
function . 

4. Enter number 8 into keyboard. 8 should 
appear in lower di.splay (and in proper 
ADVISE work digit), indicating override. 

5. Depress INSERT. Displays should return to 
normal ; master independent override is in 
effect . 

To remove master independence override (allow 
master independence operation), use t he following 
procedure: 

• 
1. MODE switch to ADVISE and DISPLAY 

switch to DSR TK/XTK. 

2. Depress CLR key. Displays should blank. 
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3. Depress 4 key to identify master override 
function. 

4. Bnter number O into keyboard. 0 should 
appear in lower display (and in proper 
ADVISE w.ork digit), indicating normal 
operation of master independence. 

5. Depress INSERT. Oisplays should return to 
normal; master independence operation is 
now permitted to function normally . 

Loran Cycle Jump 

This procedure permits changing the cyc:lc being 
tracked by the navigator . The tracking point can be 
moved either one cycle ahead or behind t he cycle 
c:unently being tracked. This should be done when 
the navigator locks on 10 usocs off. 

1. MODE switch to OPERATE and DISPLAY 
switch to POSITION . Depress LORAN 
COORD switch, as necessary so TD indicator 
illuminates. 

2. Depress CLR key. Displays should blank. 

3. Depress ORI key. 

4. To move the master tracking point, proceed 
to step five. To move the A secondary, de
press TOA key; to move the B secondary , 
depress TDB key. N and S indicators should 
illuminate with TDA selection ; E and W indi
cators should illuminate for TDB selection . 

5. If jump is to be made to the left (-), depress 
L key; if jump is to be made to the right(+), 
depress R key. Appropriate L or R indicator 
should illuminate. 

6. Depress INSERT. For secondary A or B (- ) 
jumps, the time difference should decrease by 
ten microseconds, for(+) jumps, the time 
difference should increase hy ten microsec
onds. For master jumps, the shift will be+ or 
- five microseconds, but there is no visible 
display indication o f this. 

Manual Chain Storage 

The AN/ARN-133 stores the required data for 14 
LORAN chains. All of these, plus the 5100 BITE 
chain used for self test, are permanently st ored in 
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memory and can be selected by using the G RI se
lection procedure. The navigator allows for manual 
storage of one additional chain , providing versatili
ty for storing every $peCt o f any LORAN C or D 
chain . As a guide through the storage procedure, 
step numbers appear in the FR TO display, and 
subslep numbers appear when applicable in lhe 
lower display. In addition , data from any previous
ly stored manual chain appears in upper and lower 
displays, cuing the type of en try to be made. To 
correct errors after any INSERT, it is necessary to 

display the step number in which the mistake was 
made. •ro accomplish this, either move the MODE 
switch out of lNITlALIZE moment.arily and then 
back, reselling the step to 01, or depress INSERT 
as necCSsaJY to step Lo the end of the cue sequence 
ancJ back to the desired step. To correct data enter
ed in any step, reent.er the correct data over the 
incorrect. 

Use the manual chain storage procedure for any 
chain nol list.ed in figure 4-30. 

MANUAL CHAIN STORAGE PROCEDURE 

Display Counters Operator Action System Response 

1. Set MODE switch to IN1TIAL1ZE and Upper display shows previous 
DISPLAY switch to SF/PRL TK. manual chain GRJ. FR TO 

count.er is set to 01. 

1. Depress CLR key. Displays should blank. 

FR TO 2. Ent.er into keyboard seven-digit GRI, GRI should appear in upper 

[Q] using zeros if necessary. Ent.er only in display. 
increments of 2.5 microseconds, entering 
a trailing zero aft.er the sixth digit. 

Enter 
GRI 3. Depress INSERT. 

NOTE FR TO count.er advances to 
02; previous number of 

The AN/ARN 133 will only track real- secondaries should appear in 
world GRJ's in increments of 2.5 micro- upper display. 
seconds (far greater resolution than 
required for any foreseeable chain), even 
though any GRI number can be entered . 

F" TO 1. Depress CLR key. Displays should blank. 

~ 2. Enter 2, 3, or 4, specifying number Number appears in upper 
of secondaries in chain . display. 

Specify no . 
of second- 3. Depress INSERT. Counter advances of 03. Pre-
aries vious Loran C or D selection 

is displayed. 

~ TO 1. Depress CLR key. Displays should blank. 

@] 2. Enter 1 or 2, specifying Loran C or D. Number appears in upper 
1 = C; 2 = D. display. 

Specify 
Loran C 3. Depress INSERT. Counter advances to 0-1. Pre-
or D vious phase code type is 

displayed. 
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MANUAL CHAIN STORAGE PROCEDURES (Continued) 

Display Counters Operator Action System Response 

FR TO 1. Depress CLR key. Displays should blank. 

~ 2. ~nter Nor S, specifying new or Appropriate N or S indicator 
standard phase code. (For definition should light. 

Specify 
of standard phase code, see new phase 

type of 
code preparation procedure. ) 

phase code NOTE 

All active Coast Guard Loran C chains 
use standard phase coding. 

3. Depress JNSERT. 1f S was selected counter ad-
vances to O 5. If N was select-

If standard phase code (S) was ed, counter remains at 04 and 
selected, proceed to 05 instruction, lower display reads 01, incli-
below. eating substep; previous pha11e 

code value is displayed. 

FR TO 1. Depress CLR key. Displays should blank. 

[] ~ 2. Enter six-digit octal phase code for Code should appear in upper 
master, interval A. (Obtain this and display. 

Master subsequent numbers hy performing 
interval A new phase code preparation pro-

cedure.) 

3. Depress INSERT. Substep counter advances to 
02. Previous master interval 
B code is displayed. 

FR TO 1. Depress CLR key. Displays should blank. 

~ ~ 2. Enter six-digit octal phase code for Code should appear in upper 
master, interval 8 . display. 

Master 
interval B 3. Depress 1NSER T. Substep counter advances to 

03. Previous master interval 
C code is displayed. 

"" TO 1. Depress CLR key. Displays should blank. 

[ID ~ 2. Enter six-digit octal phase code for Code should appear in upper 
master interval C. display. 

Master 
interval C 3. Depress INSERT. Substep counter advances to 

04. Previous master interval 
D code is displayed. 
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MANUAL CHAIN STORAGE PROCEDURE (Continued) 

Display Counters Operator Action System Response 

FR TO 1. Depress CL R. Displays should blank. 

~ ~ 2. Enter six-digit octal phase code for Code should appear in upper 
master interval D. display. 

Mast.er 
interval D 3. Depress INSERT. Substep count.er advances to 

05. Previous secondary 1 
interval A code is displayed. 

FIi ro 1. Depress CLR. Displays should blank. 

[fil ~ 2. Enter six-digit octal phase code for Code should appear in upper 
secondary 1 interval A. display. 

Secondary 
1, interval 3. Depress INSERT. Substep counter advances to 
A 06. Previous secondary 1 

interval B code is displayed. 

'" TO 1. Depress CLR. Displays should blank. 

[§] ~ 2. Enter six-digit octal phase code for Code should appear in upper 
secondary 1 interval B. clisplay. 

Secondary 
1, interval 3. Depress lNSERT. Substep counter advances to 
B 07. Previous secondary 1 

interval C code is displayed. 

FR TO 1 . Depress CLR. Displays should blank. 

[J) ~ 2. Enter six-digit octal phase code for Code should appear in upper 
secondary 1 interval C. display . 

Secondary 
1, interval 3. Depress INSERT. Substep counter advances lo 
C 08. Previous secondary 1 

interval D code is displayed. 

'" TO 1. Depress CLR. Displays should blank. 

[§] ~ 2. Enter six-digit octal phase code for Code should appear in upper 
secondary 1 interval D. display. 

Secondary 
1 , interval 3. Depress INSERT. Substep count.er advances to 
D 09. Previous secondary 2 

interval A code is displayed. 
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MANUAL CHAIN STORAGE PROCEDURE (Continued) 

Display Counters Operator Aclion System Response 

fll TO 1. Depress CLR key . Displays should blank. 

~ ~ 2. Enter six-digit octal phase code for Code should appear in upper 
secondary 2 interval A. display. 

Secondary 
2, interval 3. Depress INSERT. Subst.ep counter advances to 
A 10. Previous secondary 2 

interval B code is displayed. 

FR TO 1. Depress CLR key. Displays should blank. 

J]) ~ 2. Enter six-digit octal phase for Code should appear in upper 
secondary 2, interval B. display. 

Secondary 
2, interval 3. Depress INSERT. Substep counter advances to 
B 11. Previous secondary 2 

interval C code is displayed. 

"' TO 1 . Depress CLR key. Displays should blank. 

I] ~ 2. Enter six-digit octal phase code for Code should appear in upper 
secondary 2, interval C. display. 

Secondary 
2, interval 3. Depress INSERT. Substep counter advances to 
C 12. Previous secondary 2 

interval D code is displayed. 

Flt TO 1. Depress CLR key. Displays should blank. 

~ ~ 2. Enter six-digit octal phase code for Code should appear in upper 
secondary 2, interval D. display. 

Secondary 
2, interval 3. Depress INSERT. lf a 2 was entered in step 02, 
D signifying two secondaries, 

NOTE lower display should blank 
and FR TO counter should 

Steps 13 through 16 are for entering advance to 05 with previous 
octal phase codes for intervals A through master latitude shown in 
D of secondary 3. Steps 17 through 20 upper display. If a 3 or 4 was 
are for entering octal phase codes for ent.ered in step 02, lower dis-
intervals A through D of secondary 4. If play counter will advance to 
a 3 was entered in step 02, perform steps 13. 
13 - 16; if a 4 was entered, perform 
steps 17 - 20. 
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MANUAL CHAIN STORAGE PROCEDURE (Continued) 

Display Counters Operator Action System Response 

FR TO 1. Depress CLR key. Displays should blank. 

(QID 2. Depress N or S key to designate N or S indicator should light. 
latitude of master. 

Master 
latitude 3. Enter latitude of master. Latitude should appear in 

upper display. 
4. Depress INSERT. 

Counter advances to 06. Pre-
vious longitude of master is 
displayed. 

"' TO 1. Depress CLR key. Displays should blank. 

(QID 2. Depress E or W key to designate E or W indicator should light. 
longitude of master. 

Master 
longitude 3. Enter longitude of master . Longitude should appear in 

lower display. 
4. Depress INSERT. 

Counter advances to 07. Pre-
vious secondary 1 emission 
delay is displayed. 

FR TO 1. Depress CL R key. Displays should blank. 

[QJJ 2. Enter seven-digit emission delay Emission delay should appear 
for secondary 1 (coding delay + in upper-display. 

Secondary baseline for microseconds). 
1 emii.sion 
delay. 3. Depress INSERT. Counter advances to 08. Pre-

vious secondary 1 latitude is 
displayed. 

Flt TO 1. Depress CLR key. Displays should blank. 

[QID 2. Depress N or S key to designate N or S indicator should light. 
latitude of secondary 1. 

Secondary 
I latitude 3. Enter six-digit latitude of secondary Latitude should appear in 

1. upper display. 

4. Depress INSERT. Counter advances to 09. Pre-
vious secondary! longitude 
is displayed. 
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MANUAL CHAIN STORAGE PROCEDURE (Continued) 

Display Counters Operator Action System Response 

"' TO 1. Depress CLR key. Displays should blan.k. 

~ 2. Depress E or W key to designate E or W indicator should light. 
secondary l longitude. 

Secondary 
! longitude 3. Enter six or seven-digit longitude Longitude should appear in 

for secondary 1. lower display. 

4. Depress INSERT. Counter advances to 10. Pre-
vious secondary 2 emission 
delay is displayed. 

,,. TO 1. Depress CLR key. Displays should blank. 

DID 2. Enter seven-digit emission delay Emission delay should appear 
for secondary 2. in upper display. 

Secondary 
2 emission 3. Depress INSERT. Counter advances to 11. Pre-
delay vious secondary 2 latitude is 

displayed. 

"' TO 1. Depress CLR key. Displays should blank. 

O] 2. Depress N or S key to designate N or S indicator should light. 
latitude of secondary 2. 

Secondary 
2 latitude 3. Enter six-digit secondary 2 Latitude should appear in 

latitude. upper display. 

4. Depress INSERT. Counter advances to 12. Pre-
vious secondary 2 longitude 
is displayed. 

"' TO 1. Depress CLR key. Displays should blank. 

DID 2. Depress E or W key to designate E or W indicator should light. 
secondary 2 longitude. 

Secondary 
2 longitude 3. Enter seven-digit longitude of second- Longitude should appear in 

ary 2, using zeros where applicable. lower display. 

4. Depress INSERT. Counter will reset to 01 il 
two secondaries were speci-

NOTE fied, indicating entry is com-
plete. Counter will advance 

Steps 13 - 16 are for secondary 3 emis- to 13 if three or four second-
sion delay, latitude and longitude; steps aries were specified. 
16 - 18 are for secondary 4 emi.asion 
delay, latitude and longitude. It appli-
cable, perf onn these steps using same 
format as for secondaries 1 and 2. 
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NLW PHASE CODE PREPARATION PROCEDURE 

Standard phase codes are defined below. If the phase code to be used in manual chain entry deviat.es from 
this standard by so much as one bit, it is considered a new (N) phase code, and the following phase code 
preparation procedure must be followed. 

LORAN-C Standard Phase Code 

(1 =+ or in phase ; 0 = - or 1800 out of phase) 

Time _____ __ .,.. 

1 1 0 0 1 0 1 0 Master, interval A (and C) 
1 0 0 1 1 1 1 1 Master, intervaJ B (and D) 
1 1 1 1 1 0 0 1 Each secondary interval A (and C) 
1 0 1 0 1 1 0 0 Each secondary interval B (and D) 

LORAN-0 Standard Phase Code (Air Force Definition) 

Time - - - ----- --_,. 

1 1 1 1 0 1 0 0 1 1 0 1 1 0 0 1 Master interval A 
1 1 0 1 0 1 1 0 1 0 1 0 1 1 1 0 Master interval B 
1 0 1 0 0 0 0 1 1 0 0 0 1 1 0 O MasterintervalC 
1 O O O O O 1 1 1 1 1 1 1 0 1 1 Master interval D 

11101 1 11100 10111 Secondary1, 3, 4, lnt. A 
1 0 0 11000101 1 0101 Secondary1 , 3, 4, lnt. B 
1 0 1 1 1 0 1 0 1 1 0 0 0 0 1 0 Secondary 1, 3, 4, Int. C 
1 1 0 0 1 1 0 1 1 1 1 0 0 0 0 0 Secondary 1, 3, 4, Int. D 

1 1 1 0 1 1 1 1 1 1 0 0 0 0 1 0 Secondary 2 Int. A 
1 1 0 0 1 1 0 1 1 0 1 1 0 1 0 1 Secondary 2 Int. B 
1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 Second..-y 2 Int. C 
1 0 0 1 1 0 0 0 1 1 1 0 0 0 0 0 Secondary 2 Int. D 

EXAMPLE: 

PROBLEM : To make secondary 2 phase codes the same as secondary 1, 3, and 4 for LORAN-D. Since this 
is a deviation from standard, it is necessary to start at the beginning and enter all phase codes. Begin by 
entering lhe mast.er codes, even though they do not change. 

a. Start by writing down the Master interval A phase code with time flow from left to right : 

Time - -•~ 

1 1 1 1 0 1 0 O 1 1 0 1 1 0 0 1 

b. Then write the data backward : 

.... .,.__ :rime 

1 0 0 1 1 0 1 1 0 0 1 0 1 1 1 1 
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c. Add two leading zeros and group the data bits in groups of three: 

0 0 1 IO O 1 11 0 1 ,, 0 0 , , 0 1 I 1 1 1 I 
d. Assign a binary value for each bit as shown below. This puts the data in bi.nary coded octal format for 

entry into the couputer 

4 2 1 4 2 1 4 2 1 4 2 1 4 2 1 4 2 1 Binary value 

0 0 1 0 0 1 1 0 1 1 0 0 1 0 1 1 1 1 Data 

a. Determine the numeric value of each group of three bits as shown below, and write each number 
below its respective group. 

4 2 1 4 2 1 4 2 1 4 2 1 4 2 1 4 2 1 Binary value 

0 0 1 0 0 1 1 0 1 1 0 0 1 0 1 1 1 1 Data 

1 1 5 4 5 7 Octal value 

___ _,/\~----., 
I 

Example: 4 + 2 + 1 == 7 

f. This six-digit octal number is the octal phase code to be entered in manual chain entry substep 01. 

01. 1 1 5 4 6 7 

g. Repeat this procedure for master interval Bas follows: 

Tlme ---1..,. 

1 1 0 1 0 1 1 0 1 0 1 0 1 1 1 0 

Reversed: 

.,.4.,_-Time 

0 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 

Grouped, two leading zeros added, and converted: 

4 2 1 4 2 1 4 2 1 4 2 1 4 2 1 

0 0 0 1 1 1 0 1 0 1 0 1 1 0 1 

0 7 2 5 5 

h. Enter on worksheet for substep 02: 

02. 0 7 2 5 5 3 
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4 2 1 Binary value 

0 1 1 Data 

3 Octal value 
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i. Repeat this procedure until all phase codes for the master and each secondary are defined for all four 
intervals. To complete this example, the numbers to be entered for master interval C and D would be, 
respectively. 

03. 0 3 0 6 0 5 and 04. 1 5 7 7 0 1 

j. Calculate all four secondaries (or as many as there are in the chain) in a similar manner. Since, for this 
example, we are making secondary 2 phase codes the same as secondaries 1, 3, and 4, the four phase 
code entries would be as follows: 

05. 1 6 4 7 6 7 Interval A 
09. 
13. 
17. 

06. 1 2 6 4 3 1 Interval B 
10. 
14. 
1a. 

07. 0 4 1 5 3 5 Interval C 
11. 
15. 
19. 

08. 0 0 3 6 6 3 Interval D 
12. 
16. 
20. 

k. If the new phase codes are for a LORAN·C chain (eight pulses per group instead of 16), the 16-pulse 
format must still be followed. To do this, insert a zero between each bit of the LORAN·C phase codes, 
and, after reversal, add three leading zeros. This maintains the proper pulse spacing in the computer. 
As an example, the two master interval phase codes would be calculated as follows: 

Time ---t•• 
1 1 0 0 1 0 1 0 

Revened: .,.,4.,__ 

0 1 0 1 0 0 1 1 

Inserting zero between bits and adding three leading zeros (as underlined) : 

0 0 0 0 0 1 0 0 0 1 0 O O O O 1 0 1 - - - - - -
Grouped and converted: 

4 2 1 4 2 1 4 2 1 4 2 1 4 2 1 4 2 1 Binary value 

0 0 0 0 0 1 0 0 0 1 0 0 O O 0 1 0 1 Data 

0 1 0 4 0 5 Octal value 
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This data must now be entered for substeps 01 and 03, since 
the LORAN-C phase codes repeat every two intervals, rather 
than every four : 

01. 0 1 0 4 0 5 03. 0 1 0 4 0 5 

Similarly, substeps 02 and 04 would calcu late out as follows: 

1 0 0 1 1 1 1 1 

Reversed: 

11111001 

Zeros added, grouped, and converted: 

4 2 1 4 2 1 4 2 1 4 2 1 4 2 1 4 2 1 

0 0 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 1 

0 5 2 5 0 1 

Calculate the secondaries in a similar fashion. 

RADAR ALTIMETER AN/APN-171(V) 

Radar Altimeter Set, AN/APN-17l(V}, consists of 
a receiver-transmitter, two indicators, and two 
antennas. The set provides instantaneous indica
tion of actual clearance between the helicopter 
and terrain from O to 5000 feet with the follow
ing accuracies: 

Altitude (Ft) 

0-200 
200-1000 

1000-5000 

Accuracies 

.±. ( 3 ft+ 2% of altitude) 

.±. ( 7 ft + 2% of altitude) 

.±. (26 ft+ 2% of altitude) 

Altitude, in feet, is indicated by the radar altimeter 
indicators (figure 4-41) on the pilot's and copilot's 
instrument panel (10 and 42, figure F0-1). The 
radar altimeter is powered by the de radio bus and 
the ac radio bus. The altimeter's de circuit is pro
tected by a circuit breaker marked RAD HEIGHT 
on the radio circuit breaker panel. The ac circuit is 
protected by a circuit breaker marked RAD 
HEIGHT ~Bon the radio circuit breaker panel. 
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Binary value 

Data 

Octal value 

RADAR Al TIMETER OPERATION 

A control knob on the lower left corner of the 
indicator, combines functions to serve as a test 
switch, a low level warning index set control, and 
an on/off power switch. The system is turned on 
by turning the control knob, marked PUSH-TO
TEST, clockwise from the OFF position, and is the 
only control necessary for equipment operation. 
Three minutes must be allowed for system warmup. 
Control knobs on both radar altimeter indicators 
must be in the OFF position to secure the set. Con
tinued clockwise turning of the control knob to
ward the SET position will permit each pilot to 
select any desired low-altitude limit, which will be 
indicated by the low-level warning index warning 
light, on the lower right comer of the indicator . 
The light will go on and show the marking LOW 
any time the helicopter is at or below the low
altitude limit that has heen selected. Pressing the 
PUSH-TO-TEST control switch provides a testing 
feature of the system at any time and altitude. 
When the PUSH-TO-TEST control knob is pressed, 
a visual indication of 100 ± 15 feet on the indi
cator indicates satisfactory system operation. Re
leasing the PUSH-TO-TEST control knob restores 
the system to normal operation. 



NOTE 

U ac power is lost, the pointers freeze in 
position. An audio warning will be heard 
on the JCS if ac power is lost and the 
RAWS switch is ON. 

Figure 4-41. Radar Altimeter ANIAPN· 171 

FAILURE INDICATIONS 

Loss of system power or tracking condition will be 
indicated by a black· and yellow-striped nag which 
appears in the indicator window, on the lower cen
t.er portion of the indicator. If the system should 
become unreliable, the black- and yellow-striped 
flag will appear, the indicator pointer wiU go behind 
a mask, marked NO TRACK, lo prevent erroneous 
readings, and a 1000 Hz audio tone will sound in 
both pilot's ICS. During normal flight operations, 
it is not necessary to turn the system o!f when 
operating above 5000 feet. 

RADAR ALTIMETER WARNING SYSTEM 
(RAWS) 

Three audio warning signals are developed by the 
altimeter and are fed into the pilot's and copilot's 
headsets. The first is a 1000 Hz steady tone which 
sounds wben the altimeter is unreliable. At 150 
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feet a 1000 Hz tone is switched on for 3 seconds 
and is pulsed at a rate of two pulses per second. At 
50 feet, this tone is again switched on for 3 sec
onJs ~u L is pulsed at a rate of four pulses per sec
ond. A two-position switch on the instrument 
pane), marked ON and OFF, under the beading 
RAWS (figure F0-2) turns the RAWS system on 
and off. In the OFF position a caution light on lhe 
caution-advisory panel marked RAWS OFF, goes 
on. The RAWS OFF caution light and the RAWS 
are powered by the de radio bus and protected by 
a circuit breaker marked RAD HEIGHT on the 
radio circuit breaker panel. 

TRANSPONDERS 

TRANSPONDER AN/ APX-99 

The AN/APX-99 transponder is composed of a 
receiver-transmitter, a control panel, and an anten
na. The transponder is powered by the de radio bus 
and is protected by a circuit breaker marked IFF 
on the radio circuit breaker panel. 

Transponder Control Panel 

The transponder control panel, (figure 4-42) mark
ed TRANSPONDER, is on the lower radio console 
(figure F0-2). The control panel contains the func
tion selector switch, reply lamp and ident push
button, dim adjustor, and code selector switches. 

FUNCTION SELECTOR SWITCH 

The function selector switch is a five-position rotary 
selector which determines the operating mode of 
the transponder. The positions arc identified : 

OFF. Eliminates all power to the set. 

STBY. Turns the transponder power supply ON 
and applies power to the transmitter tube fila
ment. Turning to S'I'BY will keep the transpond
er from replying to interrogations and allow 
instant return to the operating modes. 

ON. Places the transponder in the operating 
mode (Mode A). The transponder is ready to 
reply to interrogations from ground, sea or air
borne s1ations. 

ALT. Places the transponder in the operating 
mode (Mode A) and in the altitude reporting 
mode (Mod.e C). When used in conjunction with 
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the altimeter-encoder, the set will automatically 
transmit a ltitude information to the interrogat
ing station. 

TEST. This position is used to self-test the oper
ation of the transponder. lt may be used at any 
time as it does not interfere with normal opera
tion. By holding the selector switch in the TEST 
position, a test signal is sent to interrogate all 
internal circuitry of the set, except the receiver . 
If the transponder is working properly, the 
REPLY lamp will go on. When the selector 
switch is released it will return to the ALT posi
tion and the REPLY lamp will operate normally . 

Sf@ ., 0 '"" 9" I S_ 4 __ o _ _ o__. 
1DINt '<J O O 0 
0 
DIM 

Figure 4-42. Transponder Control Panel 

REPLY LAMP AND PUSH IDENT BUTTON 

The REPLY LAMP AND PUSH IDENT button are 
contained within a single assembly. The REPLY 
lamp automatically goes on when the set is reply
ing to interrogations. The lamp intensity is adjust
able by turning the DIM control. The PUSH 
IDENT button activates a special signaJ to the 
interrogating station for approximately 20 seconds. 
The REPLY lamp will go on during this period. 

CODE SELECTOR SWITCHES 

The code selector, comprised of four eight-position 
rotary switches, provides a total of 4096 active 
positions for identification. The code selector sets 
up the number and spacing ot the pulses that are 
transmitted by the set. 

Transponder Operation 

To put equipment into operation : 

1. Function selector switch - STBY, ON, or 
ALT. 

After a 60 second warmup period the set will be 
ready to operate. 
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2. Code selector switches - AS REQUIRED. 

3. Function selector switch - HOLD IN TEST 
POSITION. 

If the REPLY lamp goes on, the transponder 
should function properly. 

4. Function selector switch - RELEASE TO 
ALT POSITION. 

NOTE 

There is no EMERGENCY squawk posi
tion on the function selector switch. An 
EMERGENCY squawk must be set in 
using the code selector switches. 

X-BAND TRANSPONDER SST-185X 

The X-Band Transponder is an identification trans
ponder which will respond to each interrogation 
with up to five closely spaced reply pulses. The 
transponder accomplishes this function by receiv
ing pulsed interrogations from a shipboard surface 
radar (operating in the X-band) and transmitting 
pulsed replies of much greater signal strength in the 
same frequency band. The transponder is powered 
by the de essential bus and is protected by a circuit 
breaker marked XPNDR on the aft circuit breaker 
panel. 

Control Panel 

The X-Band transponder control panel (figure 4.43) 
is on the Upper Radio Console. It contains the 
master power switch and three reply switches. 

e 
~ 

0 

OH 2 ) 4 

©2) i i i 
POWEii 

~ lll'U PULSE 

0 0 

Figure 4-43. X-Band Transponder Control Panel 

MASTER POWER SWITCH 

The switch controls all power to the system. 



REPLY SWITCHES 

The reply switches control the second, third, and 
fourth pulses, respectively. The first and fifty 
pulses always reply to interrogations. 

REMOTE UNIT 

The X-Band transponder remote unit is in the 
transition section and contains the receiver, trans
mitter, and power supply. 

Antenna 

The antenna is 2-1/2 inches left of the keel below 
the transition section. 

X-Band Transponder Operation 

To pul equipment into operation: 

1. Power switch - ON. 

2. Reply pulse switches - AS REQUIRED. 

MA-1 DIRECTIONAL GYRO 
COMPASS SYSTEM 

The MA-1 directional gyro compass system con
sists of a magnetic flux valve in the tail cone, a 
directional gyro in the forward cabin section aft 
of the pilots bulkhead, a directional gyro amplifier 
mounted on the radio rack, and a control panel 
and ACKNOWLEDGE switch on the upper con
sole. Compass headings are indicated by the rotat
ing azimuth card on the BDIU and RMI, on the 
instrument panel (figuxe F0-1). The system oper
ates on ac and de current from the ac and de essen
tial buses, and is protected by circuit breakers, 
COMP ASS and COMP SLAVE, on the forward cir
cuit breaker panel. The system provides stabilized 
compass indications by combining the advantages 
of the remote indicating magnetic compass with 
the gyro compass. The oscillations of the magnetic 
compass and the drift error of directional gyro are 
eliminated when operating as a b'Y.ro-magnetic com
pass and an accurate stabilized magnetic heading is 
indicated. ln magnetically unreliable regions, such 
as encountered in northern latitudes, the gyro may 
be unslaved from the compass system to act as a 
Cree directional gyro. The system also supplies dir
ectional signals to the automatic stabilization 
equipment (ASE). 
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MA-1 COMPASS CONTROL PANEL 

The MA-1 Compass Control Panel (figure '1-'14) is 
on the upper console and labeled COMPASS. The 
panel has a synchronizing indicator, a heading set 
knob mode switch, and a latitude set switch. A 
Slave Compass Caution light is contained in the 
caution-advisory panel (figure 1-27). 

SlAV( COMPASS CAUIION lf 

(@) © ~ 
ACKNOWl(OCE 

+ 
~~ r I lQul 

t 
c(§j 

to 
$ ,uu TO SET 

Figure 4-44. MA-1 Compass Control Panel 

Synchronizing Indicator and Heading Set Knob 

The synchronizing indicator is a white pointer visi
ble through a window, directly above the mode 
switch. When the pointer is in line with the white 
arrow on the control panel, the system is in synch
ronization. A red flag on the synchronizing indica
tor appears whenever electrical power to the system 
is turned off or has failed. Synchronization is ob
tained by pulling out the heading set knot, marked 
PULL-TO-SET, and turning it until the pointer of 
the synchronizing indicator is in line with the 
arrow. 

Two settings of the heading-set knob will 
cause the synchronizing indicator to line 
up with the arrow. One is correct and the 
other will result in an unstable 180° am
biguity. The correct setting can be recog
nized when the synchronizing pointer 
moves in the same direction that the 
knob is turned. The synchronizing indi
cator continues to provide a check on the 
slaving operation during flight. The 
pointer will oscillate about the arrow. 
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Mode Switch 

The mode switch is in the center of the compass 
control panel and has three marked positions: 
FREE N. LAT., SLAVED, and FREES. LAT. 
When the switch is placed in either of the FREE 
positions, the system will function as a free direc
tional gyro, with either north or south latitude cor
rections for the drift effect of the rotation of the 
earth. When the switch is placed in the SLAVED 
position, the directional gyro is slaved to the mag
netic compass heading and the rotating azimuth 
card on the course indicators indicate stabilized 
magnetic heading. 

Latitude Set Switch 

This switch is marked SET TO LAT. When the com
pass system is being used in the FREE N. LAT. or 
FREES. LAT. mode the Latitude Set Switch is set 
to the local latitude. This allows the system to com
pensate for gyro drift due to the rotation of the 
earth. In the Slaved mode of operation this switch 
has no effect on the compass system. 

SLAVECOMPASSPANELANDCAUTION LIGHT 

A Slave Compass caution light (figure 1-27), on the 
caution-advisory panel, is used as a reminder to the 
pilot to slave the compass system. The Slave Com
pass Caution light will go on any time there is an 
interruption or loss of ac power to the compass 
system. When the ACKNOWLEDGE switch, on the 
Slave Compass Panel (figure 4-44) is pressed and ac 
power is being supplied to the compass system, the 
caution light will go off. The Slave Compass caution 
light is powered by the de essential bus and is pro
tected by a circuit breaker marked COMP SLAVE 
under the general heading WARNING IJGHTS, on 
the forward circuit breaker panel. 

MA-1 COMPASS OPERATION 

Slaved Gyro Operation: 

1. Mode switch - SLAVED. 

2. Heading-set knob - Synchronize gyro and 
magnetic heading by pulling knob and turning it 
until synchronizing indicator is centered. (See 
caution note under Synchronizing Indicator and 
Heading Set Knob). 
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Free Gyro Operation. 

1. Mode switch- FREE N. LAT. or FREES. 
LAT., as required. 

2. Latitude set switch - Set to degree of latitude. 

3. Heading control knob- Set to desired 
heading. 

LIGHTING EQUIPMENT 

All lights operate on direct current and are protect
ed by circuit breakers. The cabin dome lights, the 
flood and hover lights and the Aldia lamp operate 
from the de non-essential bus. All other lights op
erate from the de essential bus. 

INTERIOR LIGHTS 

Pilot's and Copilot's Flight Instrument Panel Lights 

The pilot's and copilot's instrument panel lights are 
individually controlled by rheostats (figure 4-46) 
on the overhead switch panel. The pilot's and co
pilot's flight instrument light circuit is protected 
by circuit breakers, marked PILOT and COPILOT, 
under the general heading, FIJGHT INST, on the 
forward circuit breaker panel. 

Non-Flight Instrument Lights 

The non-flight instrument lights are controlled by 
a rheostat, marked NON-FLT INST, on the over
head switch panel (figure 4-19). The non-flight in
strument lights are protected by a circuit breaker, 
marked NON-FLT under the general heading 
START BUS, on the forward circuit breaker panel. 

Console and Overhead Panel Lights 

A rheostat marked CONSOLE & PNL LTS is on 
the overhead switch panel (figure 4-45 ). The con
sole and panel light rheostat controls the lights on 
the overhead switch panel, radio control console, 
forward circuit breaker panel, and the hoist oper
ator's and observer's radio control panels, through 
a circuit breaker, marked CONSOLE PANEL, on 
the forward circuit breaker panel. 

Cockpit Dome Light 

The cockpit dome light switch marked CKPT, 
under the general heading DOME LTS, is on the 
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dome light panel (figure 4-45) in the pilol's com
partment. The dome light switch has marked posi
tions, RED, OFF, and WHITE, and controls the 
dome light, in the panel. The dome light contains 
a red lamp and a white lamp, either of which may 
be selected hy placing the dome light switch in the 
RED or WHITE position. The cockpit dome light 
is protected by a cir<;uit breaker marked, CKPT 
DOME, on the forward circuit breaker panel (fig
ure F0-3). 

Cockpit Spotlight 

A portable utility light (figure 4-45) with a coiled 
cord is secured on the right side or the overhead 
console. The light may be adjusted in its mounting 
to direct the light beam, or it may be removed and 
used as handheld portable light. The light is con
trolled by a rotary ON-OFF switch, on the end of 
the spotlight, through the circuit breaker, marked 
CKPT DOME, on the forward circuit breaker 
panel. The intensity and color of the light may be 
varied by turning the casing. 

Cabin Dome Lights 

The cabin dome light switch (figure 4-45 ), marked 
CABIN, under the general heading DOME LTS, is 
on the dome light panel in the cockpit compart
ment. The cabin dome light switch has marked 
positions RED, OFF, and WHITE, and con trols 
the two cabin dome lights, located in the cabin 
ceiling, through a circuit breaker, marked CABIN 
DOME LT, on the forward circuit breaker panel. 
The two cabin dome lights each contain a red 
lamp and a white lamp, either of which may be 

selected by placing the cabin dome light switch in 
the RED or WIIITF: position. 

Emergency Exit Lights 

See Section I. 

EXTERIOR LIGHTS 

See figu re 4-46. 

Controllable Landing Light 

A controllable landing light is in the nose of the 
helicopter and may be extended downward through 
an arc of 120°. It may be rotated 45° left or right 
of center when extended hetween 0° and 110°. It 
may be rotated 360° when extended greater than 
110°. The controllable landing light circuit oper
ates on direct current from the de essential bus and 
is protected by lwo circuit breakers, marked PWR 
and CONT, under the general heading CONT LOG, 
on the forward circuit breaker panel. 

Controllable Landing Light Master Switch 

A push type, controllable landing light master 
switch, marked CONTR LT, is on the forward end 
of the pilot's collective pitch (figure 1-20). When 
lhe switch is pushed in, power is su ppl ied to the 
landing light and the landing light control switches, 
on the pilot's collective pitch stick and the copilot 's 
remote control panel, and the INDICATOR light in 
the center of the master switch goes on. The indi
cator light intensity is controlled by the caution 
panel bright/dim switch. 

Figure 4-46. Exterior Lighting 
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Pilot Landing Light Control Switch 

The pilot's landing light control switch is on the 
forward end of the pilot's collective pitch stick 
(figure 1-20). The control switch is a spring-loaded, 
four-position, thumb switch, marked EXT, RET, 
L, and R, with a center OFF position. Pushing the 
switch forward to the EXT position causes the 
landing light to extend through an ARC of 120°. 
Pushing the switch AFT to the RE'I' position causes 
the landing light to retract, but the light may be 
stopped by any vertical angle between 120° and 
FULL UP stowed position. Moving the control 
switch to the Lor R position causes the landing 
light to tum to the left or right of any point within 
360° provided the light is extended 110° or more. 
If the light is not fully extended, it only turns 16° 
arc to the left or right. The landing light will stow 
automatically if it is train~d RIGHT OF CENTER 
BEFORE retracting the light to the full up position. 

Copilot's Landing Light Control Switch 

The copilot's landing light control switch is on the 
copilot's remote control panel (figure 4.4 7 ). The 
control switch is a spring-loaded, four-position tog
gle switch, marked EXTEND, RETRACT, Land 
R, wilh a center OJ<'F position. The switch provides 
the same type of operation as the pilot's landing 
light control switch. 

Flood and Hover Lights 

The flood and hover light switch is on the forward 
end of the pilot's collective pitch stick (figure 1-
20), and has marked positions HOVER LT, OFF, 
and FLOOD LT. The flood and hover light switch 
controls the flood and hover light.,; mounted below 
the forward strut assemblies of each sponson, 
through four circuit breakers, marked CONT, 1 , 2, 
and 3, under the general heading HOVER LTS, on 
the aft circuit breaker panel. The circuit breaker, 
marked 1, protect.s the Hover Light mounted by 
the right sponson that provides illumination direct
ly below and AFT of the helicopter. The circuit 
breaker marked 2 protects the FLOOD-HOVER 
light mounted by the left sponson that provides 
forward illumination, and the circuit breaker mark
ed 3 protects the FLOOD-HOVER light mounted 
by the right sponson, that also provides forward 
lighting. When the flood and hover light switch is 
placed in the HOVER L'l' position, all three lights 
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Figure 4-47. Copilot's Landing Light Control Switch 

are operated. When the switch is placed in the 
FLOOD LT position, the light by each sponson 
that provides forwar<i lighting will be operated. 

NOTE 

Do not operate the light.s for more than 
10 minutes at a time. Bulb life is sharply 
decreased by longer operating periods. 

Navigation Lights Master Switch 

A navigation lights master switch, marked MAS
TER, under the general heading NA V L TS, is on 
the overhead switch panel in the pilot's compart
ment (figure F0-2). 'I'he switch has marked posi
tions ON and OFF, and controls the power source 
t,o the position and anli-collision lights. The switch 
must be in the ON position before the position and 
anti-collision lights can be operated. 

Position Lights 

The position lights (figure 4-46) on the sponson 
and pylon, are controlled by a switch on the over· 
head switch panel marked POSITION under the 
general heading NAV LTS (figure F0-2). The 
switch has marked positions, 01M, OFF, and BRI, 
and controls the operation of the three position 
lights. The position lights operate on current from 
the de essential bus and are protected by a circuit 
breaker, marked POS, under the general heading 
LIGHTS, on the forward circuit breaker panel. 
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Rotating Anti-Collision Lights 

An anti-collision light switch, marked ANTI-COL, 
under the general heading NA V L TS, is on the 
overhead switch panel (figure F0-2). The switch 
has marked position, ON and OFF, and controls 
the operation of the two anti-collision lights. A 
red, rotating anti-collision light is on the outboard 
side of each sponson (figure 4-46). The anti-colli
sion lights operate on current from the de essential 
bus and are protected by circuit breakers, marked 
ANTI-COL, LEFT and RIGHT, under the general 
heading LIGHTS, located on the forward circuit 
breaker panel. 

CABIN EQUIPMENT 

The cabin, from station 180 to station 348, is cap
able of carrying cargo, personnel, and litters. Cargo 
tiedown fittings are installed on the cabin floor. 
The cabin floor is on the right side of the helicop
ter. When loading the helicopter, refer to Section 
V for center of gravity and weight limitations and 
the Handbook of Weight and Balance Data. 

CABIN FLOOR 

The cabin floor, capable of sustaining static loads 
of 175 pounds per square foot and a maximum 
load of 2400 pounds, consists of five panels which 
form the top of the tub (lower fuselage). Each 
panel is made of aluminum honeycomb bonded 
between two sheets of aluminum. The areas around 
the openings in the floor panels are filled with 
resin. The floor contains cargo tiedown rings, a 
plate for leveling the helicopter with a plumb line, 
provisions for troop seats, and covers for access to 
the fuel cells, in-flight refueling adapter and for 
inspection of the tub compartments. 

D 
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TIEDOWN FITTINGS 

Twenty-two fittings are installed in the cabin floor 
for cargo tiedown. Each is secured with rivets. The 
fittings are spaced approximately 20 inches apart, 
with each containing a ring that can be raised for 
cargo tiedown. 

PASSENGER SEATS 

Passenger seats (figure 4-48) equipped with seat 
belts may be installed in the cabin to accommodate 
nine people. Normally only the three forward port 
seats are installed. The seat legs are attached to the 
cargo tiedown studs in the cabin floor at the front 
of the seat assemblies. The seats are folded by dis
connecting the front legs from the floor and secur
ing the front of the seats against the upper back 
support with the straps provided. During search 
operations, when maximum visibility from the 
cabin is necessary for scanning, the seat backs 
blocking windows should be stowed. The seat back 
should also be stowed during water operations to 
permit quick access to the windows for emergency 
exit. 

FLIGHT MECHANIC'S SAFETY HARNESS 

The Flight Mechanic's safety harness is stowed in 
the cabin. When in use the harness snap hook end 
is attached to an overhead fitting. The harness shall 
be worn during hoist operations, rescue platform 
recoveries, and/or any time the cabin door is open 
in-flight and personnel are not in their seats with 
their respective lap belts secured. 

STANDARD HH-52A SAR EQUIPMENT BOARD 

The HH-52A SAR Equipment Board (figure 4-49), 
on the starboard side of the cabin aft of the cabin 

I I I I 
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Figure 4-48. Passenger Seats 
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door, provides for standard stowage of required es
sential SAR equipment listed in figure 4-50. A 27-
by 14-inch space on the lower right corner of the 
board is available for addition of local SAR equip
ment. Weight of the empty board is 28 pounds. 
The weight increases to 90 pounds with the addi
tion of the required equipment listed in figure 4-
50. Installation of the standard SAR equipment 
board will eliminate the existing SAR box and 
boards and allow for a standardized training pro
gram for newly assigned Flight Mechanic trainees. 

ALDIS LAMP 

A portable searchlight is provided on the Standard 
SAR Equipment Board. The light is controlled by 
an on-off switch on the handle and may be plugged 
into the de utility receptacle for operation. 

DC UTILITY RECEPTACLE 

A 28-volt de electrical utility receptacle, marked 
UT RECP, is aft of the cabin door. The circuit is 
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protected by a 10 ampere circuit breaker. marked 
UTILITY RECEPT, on the aft circuit breaker 
panel. 

LADDER, CARGO DOOR 

A portahlP ladder (figure 4-51) is provided for 
entering the helicopter through the cabin cargo 
door. The ladder is secured to the sill of the cabin 
cargo door opening by two quick detachable NOR
CO locks. The ladder is swung out and down when 
used by personnel entering the cabin and may be 
swung up and in to permit closing of the cabin 
cargo door. 

RESCUE PLATFORM 

The helicopter is equipped with a detachable res
cue platform (fibrure 4-51). It is provided to aid in 
the recovery of personnel or objects from the sea 
when the helicopter is afloat. The platform is se
cured outboard of the cabin cargo door by studs 
and support cables. When not in use, the platform 
is stowed in the aft cabin area. 

NOTE 
TNIS AR£A AVAU_A8l ( ,oR 
ADOITIOf<AI IOCAI SH 
EQU1Nt£NT 

Figure 4-49. Standard HH-52A SAR Equipment Board 
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LITTERS 

The litter installation (figure 4-52) consists of six 
litters, three against the right cabin wall aft of the 
cabin door and three against the left wall aft of the 
ASE components shelves. The bottom litter of 
each seat rests on the cabin deck. The other four 
are suspended from the overhead airframe. The 
litters are installed by using four support strap as
semblies, each with three bracket hooks for secur
ing the litter handles. Eight additional bracket 

Note1: 

Desuiption 

MK-25 Marine Location Marker 

Hoist Gloves 

Trail Lines (Note I ) 

Message Droppers 

Space Blanket 

Flashlight 

Survival Knife 

Cable Cutter 

SDU-5/E Strobe Float Light 

Aldis Lamp 

Crash Axe 

Five-Pound Trail Line Weights (Note 2) 

Shroud Line Cutter 

Flotation Device SDU-5/E Ligh t (Note 3) 

LR- I Life Rafts (Note 4) 

Dye Markers, Vest Type 

Helo Hoist Quick Splice 

Cargo Straps 

Boat Hook 

Salt Packets (For Pyro in Fresh Water Use) 

IBIS Indicator Cover 

I. 100 ± 5-foot lines. 

hooks are secured to the cabin walls for the sus
pended litters. The bottom ends of the straps are 
secured to cabin deck t iedown rings by clips. The 
top ends of the straps pass through fittings bolted 
to the overhead frame. The straps are adjustable 
and tightened at the top end. The litters resting on 
the cabin deck have stops for the outboard handles 
secured lo the cabin wall frame. Each litter has a 
retaining cap assembly to prevent forward move
ment of the litter . The cap is instaUed so as to fit 
over the end of the forward outboard handle. 

Qvantity 

3 

1 (Pr) 

2 

4 

4 

1 

2 

1 

I 

2 

2 

2 

3 

I 

15 

2. Bag made from number 80 Herculite Cloth , fi lled with nu mher 8 lead shot for weight. 
3. Electronic Division. 3901 North 29th Ave. Hollywood, Florida 33020. 
4. Rafts folded and stowed in modified NC-3 parachute container. Use of four-man Winslow life raft is optional. 

Figure 4-50. HH-52A SAR Equipment Board 
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RESCUE PlATFORM INSTAllEO 
STEPS 

Figure 4-51. Rescue Platform and Steps 
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Figur-. 4-52. Uttw Installation 

CABIN DOOR 

The cabin door, used for loading personnel and 
cargo into the helicopter, is on the right hand aide 
of the helicopter (figure 4-61 ). Two steps that may 
be pivoted up into the cabin are secured to fittings 
on the floor just inboard of the door sill to aid 
entry into the helicopter. The steps may be easily 
removed by turning and pulling the Norco Lock, 
and may be interchanged with the rescue plat.form 
that is secured in the same mann.er. The door is 
approximately 4 feet wide by 5 feet high, and con
tains two 19- by 20-inch windows, and six small 
inspection windows along the top skin of the door. 
The large windows are held in place with riveted 
retainers and the inspection windows are bonded 
in place. The door slides on an upper and lower 
track. The door is secured in the closed position 
with a mechanical latch . The cabin door has an 
inner and outer emergency handle. When either 
handle is turned, the upper part of the door is 
disconnected Crom the upper track. The door 
may then be pushed or pulled outward and away 
from the helicopter fuselage. 

RESCUE BASKET 

The rescue basket, in the cabin, consists of welded 
steel tubing. The basket bail is a beam ~embly of 
tubing and steel plating. An opening in the center 
of this plate provides for attachment of rescue 
hoist hook. Each end of the basket contains a 
resin-impregnated fiberglas polyurethane foam cy
linder for flotation. 

CABIN DOOR SAFETY STRAP 

The helicopter is equipped with a safety strap (fig
ure 4-53) installed in the cabin door opening, for 
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the purpose of restraining personnel. The safety 
strap is adjustable with two quick release snaps 
that attach to ring and eye bolt assemblies on the 
cabin door opening. The cabin door safety strap 
shall be installed whenever the cabin door is open 
and the helicopter is in motion. When not in use, 
the safety strap is stowed by attaching the forward 
strap to the ring on the aft door frame. 

RESCUE HOIST 

The rescue hoist provides a means of suspending 
external cargo from the helicopter. The 600-pound 
capacity hydraulic hoist is supported from a fixed 
truss over the cabin door on lhe right-hand side of 
lhe fuselage. The hydraulic hoist system consists 
primarily of a hoist, hoist solenoid valve (four-way 
control valve), accumulator, flow regulator, hoist 
e lectrical controls, hook and handwbeel assembly, 
circuit tester, and circuit breaker. The syst.em op
erates at 1250 psi hydraulic pressure supplied from 
the auxiliary hydraulic system. Operation of the 
hoist system is controlled by electrical switches 
from either the pilot's compartment or the cabin. 
A built-in shear (guillotine) circuit permits shearing 
of the hoist cable in the event of cable fouling. 
Faulty wiring in the shear circuit can be detected 
by the circuit tester. The accumulator dampens 
pressure surges and is installed on the transmission 
deck. It is precharged with 600 psi air pressure. The 
flow regulator controls the fluid flow to the hoist 
and limits the cable travel to 80 feet-per-minute. 
The hoist is rated at 600 pounds capacity. It con
sists primarily of a hydraulic motor, cable drum, 
cable, brake, level wind mechanism, limi t switches, 
and a shear mechanism. The hydraulic motor drives 
the cable drum through two stages of planetary 
gear reduct.ion . The cable drum, in turn, reels in or 
pays out up to 100 feet of 3/16-incb-diameter 
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stainless st.eel cable, the last 10 feet of which are 
painted red and white. The self energizing-type 
brake enables the hoist operator· to stop the cable 
at any desired length and hold it in place, with or 
without a load. The level wind mechanism serves to 
distribute the cable evenly on the reel. The limit 
switches provide automatic stopping of the hoist 
at extreme cable positions during electrical opera
t ion of the hoist. The hoist will not stop automati
cally during operation with the hoist manual over
ride. The ballistic-type shear cartridge permits 
shearing of the hoist cable in case of emergency. 

HOIST MASTER SWITCH 

The hoist master switch, marked HOIST MASTER, 
is on the overhead switch panel (figure F0-2). 
When the switch is placed in the CREW position, 
the hoist winch is controlled by the Hoist Opera
tor's switch and the cabin portable control switch. 
When the switch is placed in the PTLOT position, 
the hoist is controlled only by the Pilot's hoist 
switch. When the switch is in the OF(<' position, all 
three hoist switches are inoperative. The hoist mas
ter switch uses power from the de essential Bus and 
is protect.ed by a circuit breaker marked HOIST on 
the forward circuit breaker panel. 

Pl LOT'S HOIST SWITCH 

The thumb switch, marked HOIST with the posi
tions UP, OFF (CENTER), and DOWN, on the 
pilot's collective pitch control box (figure 4-54), 
controls the hydraulic hoist winch. The switch is 
pushed to either position, UP or DOWN, to oper
ate the hoist. When released, the switch returns to 
the center (OFF) position and the hoist winch 
stops and locks. The switch is operative when the 
hoist master switch is placed in the PILOT position. 

CREWMAN'S HOIST SWITCH 

A momentary-type switch (figure 4-64), marked 
UP, OFF, DOWN, on a small panel marked HOIST, 
above and forward of the door on the right side of 
the cabin, allows a crew member to control the 
hoist. The switch is pushed to either extreme posi
tion to operate the hoist winch. When released, the 
switch re~ums to the center (OFF) position, and 
the hoist winch stops and locks automatically. The 
switch is operative when the hoist master switch on 
the pilot's overhead switch panel is placed in the 
CREW position. 
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DETAIL A 

Figure 4-53. Cabin Frame and Safety Strap 

CABIN PORTABLE CONTROL SWITCH 

SEE 
Of TA IL 

A 

A momentary-type thumb operated portable hoist 
control switch (figure 4-54), marked DOWN and 
UP, is stowed on a bracket on tho cabin frame for
ward of the cargo door. The switch will provide the 
hoist operator with greater mobility during hoist 
operations. The switch is wired in parallel with the 
cabin hoist control switch and is operative when 
the hoist master switch is in the CREW position. 
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Figure 4-54. RBSCUB Hoist Component Locations 



If the hoist does not respond properly to 
the electrical controls, the crewman 
should attempt to determine the cause 
(Bent cable, fouled cable, etc.) and in
spect the hoist prior to using the manual 
hydraulic override. Use of the override 
with a fouled reel or cable may cause 
further damage and possible parting of 
the cable. If resistance is encountered 
when using the override, the hoist should 
be stopped immediately to prevent fur
ther damage. 

HOIST MANUAL OVERRIDE 

A hydraulic hoist manual override valve, installed 
above cabin door, is provided to lower or raise 
hoist in event of electrical failu re. The three-posi
tion, four-way valve operates on power from the 
auxiliary hydraulic system and is actuated by two 
hydraulic hoist manual override valve buttons on 
the valve. Depressing either of the spring-loaded 
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1ttons, marked HOIST DOWN and HOIST UP, 
vi}ens the override valve and actuates the hoist 
winch. 

The hoist will not stop automatically 
during manual operation when the cable 
reaches the extreme ends. 

Releasing the button closes the override valve and 
stops operation of the hoist winch. Before using 
manual override, the operator must check the con
dition of hoist cable and reel. Abnormal stresses 
encountered during hoisting may result in malfunc
tions of the reel and level-wind mechanism which 
can prevent electrical operation of hoist. 

HOIST CABLE SHEAR SWITCHES 

Two guarded momentary-type, hydraulic hoist 
cable shear switches are provided to cut the hoist 
cable at the winch in an emergency should the 

Figure 4-55. Hoist Operator's Override Valve 
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cable become entangled with an obstruction on the 
ground. One switch marked HOIST SHEAR with a 
position marked ON is on the overhead switch pan
el in the pilota compartment (figure F0-2), the 
other switch marked EMER CABLE CUT-OFF 
with a position marked OFF is on the cabin wall 
above the cabin door (figure 4-64). To shear the 
hoist cable, lift the guard and actuate the switch. 
An electrically-fired cartridge will fire a guillotine 
and cut the hoist cable at the winch . The hoist 
mast.er switch must be placed in the crew position 
to permit shearing from the CREW position. The 
pilot's shear switch is operable with the hoist mas
ter switch in either position (CREW or PILOT). 
Electrical power for the Test and Shear c ircuit 
comes from the de essential bus and is protected 
by a circuit breaker marked HOIST on the forward 
circuit breaker panel. This is the same circuit 
breaker that protects the HOIST MASTER switch . 

HOIST SHEAR CIRCUIT TEST PANEL 

A hydraulic hoist shear circuit test panel, marked 
HOIST SHEAR CIRCUIT, is mounted on the cabin 
wall above the cabin door (figure 4-64). A light, 
marked TEST, is on the top center of the panel. 
With the test switch in the TEST position, and 
either the pilot's or crewman's HOIST CABLE 
SHEAR SWITCH is activated, the green TEST 
light above the test switch should come on. This 
indicates t hat the shear circuit is in working order. 

I Testing of the hoist shear circuit is accomplished 
by maintenance personnel. 

TUGBIRD 

The Tugbird system is no longer installed in the 
HH-52A. The TUGBmD position of the release 
mode switch on the overhead switch panel (figure 
F0-2) should be disregarded. 

EXTERNAL CARGO SLING 

The 3000-pound capacity cargo sling (figure 4-56) 
consists of four cables suspended from fixed 
mount supports attached to the left and right 
chines on the lower fuselage structure or the heli
copter, a cargo hook suspended from the cables, a 
cable assembly for stowing the book, a mechanical 
release cable, electrical components and wiring and 
sling stowage provisions. These components weigh 
16 pounds. The four cables converge at the center
line of the helicopter below the fuselage and are 
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shackled to the cargo hook. The cargo release cir
cuit operates on direct current from the e.ssential 
bus and is protected by a circuU breaker, marked 
CARGO SLING, on the forward circuit breaker 
panel. A light, marked SLING OPEN, on the cau
tion panel will go on any time the cargo hook is 
open. The light receives electrical power from the 
de essential bus through a circuit breaker marked 
CARGO SUNG, on the forward circuit breaker 
panel under the general heading WARNING 
LIGHTS. When the cargo sling is attached but not 
in use, it is stowed under the fuselage by means of 
a stowage line. A manual release lever, on the cargo 
boo~ permits mechanical opening of cargo hook 
by ground personnel. The crewman may open the 
cargo hook during flight or while on the ground by 
actuating the release cable handle attached to the 
manual release mechanism on the hook. The re
lease handle is secured to the forward cabin door 
frame. Cargo is attached to the hook by ground 
personnel who must manually close the hook. 

The cargo sling should be stowed before 
landing to prevent the hook from strik
ing the ground. Striking the hook on the 
ground can cause damage and su bsequ
ent failure of the hook. Landing on the 
water with an unstowed hook can cause 
damage by denting or puncturing the 
hull. It should be noted on the pink 
sheet if the cargo book has made water 
or ground contact so that preventive 
action can be taken against corrosion 
and damage. 

CARGO HOOK 

The hook contains a load beam that supports cargo 
below the main rotor centroid during cargo carry
ing operations. When the sling is properly installed, 
the cargo hook load beam pivots at the aft end; the 
forward end engages a latch when the hook is clo~ 
ed . The latch controls the opening of the hook, 
which may be accomplished by either manual, 
electrical controls, or automatically. The hook may 
be opened manually by either the manual release 
lever on the hook or by the manual release handle 
attached to the forward edge of the cargo door . 
The hook may be opened electrically by depress
ing either the pilot's or copilot's "CARGO" switch 



on the cyclic stick grip, when the "RELEASE 
MODE" switch is in the "SLING" position and the 
"CARGO SLING MASTER" switch is in the ON or 
AUTO position. 

CARGO SLING MASTER AND MODE SWITCHES 

A switch, marked RELEASE MODE, SLING, and 
TUGBlRD, is provided. The cargo sling master 
switch, marked CARGO SUNG MASTER, on the 
overhead switch panel, (figure F0-2), controls the 
electrical actuation of the cargo hook. The switch 
has three positions, ON, SAFE, and AUTO. When 
preparing to release cargo electrically, the master 
switch should be in either the ON or AUTO posi
tion. With switch in the ON position, cargo may be 

3 

/ 
FORWARD 

1. Forward Support Cablu 
2. Aft Support Cables 
3. Manual Re l ease Handle 
4. Plug (Quick Disconnect) 
5. Co.p 
6. Dummy Receptacle 9. 
7, Fair Leo.d 10. 

8. Chock (Cleat) 11. Cable Bumpers 

1 

T.O. 1H·52A·1 

released by actuating either cyclic stick cargo re
lease switch. With the switch in the AUTO posi
tion, cargo is released by the automatic touchdown 
relc.,se circuit when the load on the cargo hook is 
red1u:ed to 100.±. 20 pounds or less. The cargo 
hook cannot be closed by ground personnel if the 
mas\.cr switch is in the AUTO position. 

CARGO RELEASE SWITCHES 

A push-button, momcntary-oontact type cargo re
lease switch is on the grip of both cyclic sticks 
(figure 1-19). Either thumb-operated switch, mark
ed CARGO, may be depressed to open the cargo 
hook when the cargo sling master switch is in the 
ON or AUTO position. 

7 

2 

10 

Hook Bumpers (Bonded) 15, Stowage Line 
Cargo Release Hook 16, Manual Release Lever 

14, Manual Release 17. Hook Closed Indicator Window 

Figure 4-56. External Cargo Sling 
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CARGO HOOK MANUAL RELEASE LEVER 

The cargo hook may be opened manually by 
ground hookup personnel by operating the manual 
release lever on the cargo hook. 

CARGO HOOK MANUAL RELEASE HANDLE 

The manual release cable leads from the cargo 
hook to the manual release handle installed on the 
forward edge of the cabin door. It permits manual 
release of the cargo hook from the cabin. 

CARGO SLING OPEN CAUTION LIGHT 

The sling open caution light is actuated by a micro
switch on the cargo hook. A yellow caution light 
marked SLING OPEN, on the caution panel (figure 
1-27), will go on whenever the cargo hook load 
beam is open, provided the MODE switch is in the 
SLING position and the CARGO SLING MASTER 
switch is in either the ON or AUTO position. 

CARGO HOOK STOWAGE LINE 

Stowage of the cargo sling is accomplished with the 
nylon line that is attached to the hook. It enters 
the left side of the fuselage through a fairlead, and 
is secured to a tiedown chock. Two short cables, 
attached by thimbles to the forward and aft left 
sling cables, are attached to this line. Pulling this 
line inside the fuselage secures the cargo sling and 
hook under the left side of the hull. 

I WARNING I 
Any static electricity that may have been 
generated by the helicopter should be 
dissipated prior to attempting hookup. 

MOORING 

Mooring is accomplished by securing the helicopter 
with tiedowns, usually as a precaution against high 
wind conditions. (figure 4-57). If necessary the 
struts may be deflated and the fuel tanks filled. 

TIEDOWN RINGS 

Five mooring rings (figure 4-57) are provided on 
the helicopter. Each main landing gear trunnion 
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assembly has a mooring ring on the outboard side. 
A mooring ring is on the tailwheel assembly and 
one at the top of each compression strut. High tie
down extensions will be installed for shipboard 
operations. 

BLADE TIP COVERS (BOOTS) 

Blade tip covers (figure 4-57) are used as a precau
tion against high and/or gusty winds. Two types of 
boots are available for blade security. Canvas type 
boots are for use in light wind conditions and are 
installed with a maximum of 6 inches downward 
deflection of the blade. Special HEAVY 
WEATHER (METAL) BLADE BOOTS are de
signed for use in winds up to 70 knots. See the 
Maintenance Manual for installation procedures for 
both types of boots. 

Blade deflection with the Heavy Weather 
Blade Boots is 26 inches. Damage to the 
main rotor blades is likely if more than 
6 inches deflection is used with the 
canvas-type boots. 

MAIN ROTOR BLADE FOLDING AND 
STOWAGE 

The main rotor blades may be folded (figure 4-58) 
when parking the helicopter in a small area. A 
taper pin puller, blade crutch, and blade pocket 
assemblies are required to fold the blades. 

WINDSHIELD WIPER SYSTEM 

The electrically-operated windshield wiper system 
consists of a two-speed ac motor, two converters, 
two ann and link assemblies, two wiper assemblies 
and a control switch. Actuation of the motor 
drives a flexible drive shaft to a converter which 
transmits oscillating motion to the arms and wipers. 
The converters are just below the pilot's and co
pilot's windshield. The wipers are on each wind
shield and have approximately 72° range of travel. 
The control switch, on the overhead switch panel 
(figure F0-2) with marked positions PARK, OFF, 
LOW, and HIGH, controls the entire system. When 
the switch is placed in the LOW or HIGH position, 
the system is actuat.ed at the selected speed. When 
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Figure 4-58. Main Rotor Blades Folded and Stowed 

the switch is placed in the momentary PARK posi
tion the wipers are automatically positioned to 
the inboard edge of the windshields. The wind
shield wiper system operates on power from the 
ac essential bus and is protected by a circuit 
breaker marked WINDSHIELD WIPER on the 
aft circuit breaker panel. To prevent scratching 
the windshield, do not operate wipers on dry glass. 
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If the windshield wipers should become 
stuck in any one position, the wipers 
should be turned off to prevent the 
destructive overheating of the wind
shield wiper motor. 



WINDSHIELD WASHER 

The windshield washer system consists of a reser· 
voir attached to the forward cabin bulkhead be· 
hind the pilot's seat, a surgcmeter foot pedal on 
the cockpit floor near the pilot's right foot, two 
nozzles, and connecting rubber hoses. Pressure for 
operating the windshield washer system is supplied 
by actuating the surgemeter button with the right 
foot. When the button is depressed, pressure is 
directed toward tbe nozzles. When the button is 
released, fluid is drawn from the reservoir. Re
peated actuation of the butt.on causes the fluid 
from the reservoir to be forced through the nozzles 
and onto the windshields. Water is used as the 
washing fluid. A 60% ethylene glycol solution and 
40% water is used during freezing weather. Due to 
slipstream effect in forward flight, the windshield 
washer system is most effective if operated on deck 
in a low pitch condition. The system is marginally 
effective in a hover and least effective in forward 
flight. 

HIGH-INTENSITY SEARCHLIGHT 

The high-intensity searchlight system (Night Sun) 
provides a high-intensity light source particularly 
suited for most night ope.rations, including search 
operations and examination of rescue locations 
from a safe altit.ude . Night photographic missions 
are po~ible using daylight techniques and film. 

The searchlight system is comprised of the follow
ing components: remote control unit, junction 
box, gimbal mount, searchlight assembly, inter
connecting cables and mounting hardware. The 
system utilizes the controllable landing light toggle 
switch for cockpit control of beam direction (fig
ure 4-47). 

LAMP 

The assembly utilizes a xenon arc lamp capable of 
3,800,000 peak beam candle power. The beam 
width is adjustable between 6.6° (SEARCH) and 
10° (FLOOD). 

ELECTRICAL POWER SUPPLY 

The system is powered by the de non-essential bus. 
During the start sequence 30,000 volts are generat
ed within the searchlight assembly and a high 
current power surge develops in the junction box. 
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NOTE 

The st.art sequence may cause consider
able interference with radios in the 
helicopter. 

After the start sequence is completed, only 28 vdc 
is required for the system to sustain illumination. 

NOTE 

One transformer/ rectifier is capable o f 
powering the searchlight system. 

Do not attempt to operate the searchlight 
from battery power only. 

EXTERNAL MOUNT 

The external mounting consists of four support 
brackets, the gimbal mount, and the searchlight 
assembly. All the external gear weighs 44 pounds 
and has only a slight influence on CG travel. The 
assembly i.s mounted on the port side of the heli
copter aft of the cabin emergency ex.it. Water land
ings will immerse lhe searchlight. 

NOTE 

Water landings with the searchlight 
installed should be limited to emergency 
circumstances. If a water landing is nec
essary and the searchlight is in use, if 
possible tum the light off and allow it to 
cool prior to landing (any cooling period 
is beneficial). The MASTER switch 
should also be secured prior to water 
contact. 

REMOTE CONTROL UNIT 

The remote control unit (figure 4-59) is mounted 
in the cabin above the radio rack. Two quick-dis
connect releases permit moving the unit to other 
positions about the cabin for remote use. The con
trol panel contains a circuit breaker type ON-OFF 
switch marked MASTER. This switch powers the 
lamp, lamp starter , gimbal drive motors, focusing 
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drive motor, and a cooling fan in the lamphousing 
assembly. A guarded momentary contact switch 
marked START conLrols the start circuit. ,A third 
momentary contact toggle switch marked FOCUS 
con12'ols the motor-driven focus mechanism. A 
four-way momentary contact toggle switch marked 
DOWN UP LEF'l' RIGHT controls the movement 
of the searchlight in azimuth and elevation. 'fhe 
above four switches are on the face of the remote 
control unit. On top of the remote control unit is 
an unmarked momentary interrupt pushbutton. 
This turns off the lamp but aJlows the cooling fan 
to continue running. The cooling fan runs any 
time the MASTER SWITCH is ON. 

MASTER@START @) FOCUS 

® 
ON 

®I 

OFF 

DOWN 

LEFT® © @RIGHT 

UP 

NIGHTSUN SEARCHLIGHT 
~ CONTROL UNIT ~ 

Figure 4-59. Remote Control Unit 

JUNCTION BOX 

The junction box consists of a rectangular metal 
box containing relay and terminal connections for 
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power distribution to the functional components 
of the searchlight equipment. The junction box is 
mounted in the cabin, portside, aft of the emerg
ency exit. Two circuit breakers are mounted on the 
bottom of the case (70A and 7 A). 

GIMBAL MOUNT 

The gimbal mounting assembly consist.-; of a yoke 
and two small de motor actuators. One motor is 
mounted at the base of the yoke and turns the 
light for azimuth. The second motor Le, rnount.ed on 
one leg of the yoke and drives the trunnion mount
ing for elevation. Stop pins in the yoke bearing 
housing limit the searchlight rotation in azimuth. 
A slip clutch on each motor drive absorbs the 
motor torque when the searchlight is driven 
against a stop. The stops are adjustable in azimuth 
and may permit a maximum of 350° of rotation. 
There arc no physical stops for elevation. Normal 
range of elevation is from 10° above the horizontal 
to 70° below. The drive motors may cause some 
radio in terference. 

NOTE 

Manual movement of the searchlight 
assembly will not damage the actuating 
mechanism. 

I WARNING I 
Avoid training the searchlight on any 
part of the helicopter. The heat generated 
is capable of melting a t ire or igniting 
paint or fiberglass. When changing 
azimuth from side to side, DEPRESS 
ELEV ATlON to avoid shining the light 
inside the helicopter. 

SEARCHLIGHT ASSEMBLY 

The searchlight assemhly consists of a cylindrical 
housing within which are mounte<l an arc lamp 
bulb, a reOector, a cooling fan, a focusing motor 
and various electrical components used in the start 
circuit of the lamp. The lens, made of specially 
tempered glass, is capable o.f withstanding both 
mechanical stresses and high temperatures. The 
xenon arc lamp contains two tungsten electrodes 
permanently sealed in a quartz glass bulb filled 
with gas under pressure. 



NOTE 

Unlighted pressure within the bulb is 
approximately 75 psi. Lighted, the pres
sure approaches 300 psi and the tempera
ture surrounding the arc will range be
tween 800° and 2100°F. Should the 
bulb explode, it will be contained by the 
searchlight housing and lens. 

The beam is focused by a focusing motor driving 
the reflector towards or away from the lens. The 
motor is nonreversing and continually drives the 
reflector back and forth through the same cyclic. 
The focus is from a 10° beam width to a 6.5° 
beam width. The searchlight assembly has a safety 
cable attached to the yoke. 

SEARCHLIGHT OPERATION 

Preflight 

1. Lens clean - CHECKED. 

NOTE 

Do not touch the lens with hands; 
smudges may cause an uneven heating 
of the lens and subsequen t cracking. 

2. MASTER switch -OFF. 

Starting 

1. MASTER switch - ON. 

2. START switch - QEPRESS UNTIL LAMP 
IGNITES (5-10 seconds) . 

Continuing to depress the switch 
after ignition may seriously damage 
the searchlight. 

Operation 

1. FOCUS switch - ADJUSTED TO DESIRED 
BEAM WIDTH. 
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2. Direction control switch - OPERATE AS 
DESIRED. 

NOTE 

If the controllable landing light is OFF, 
the cockpit controllable landing light tog
gle switch controls the searchlight posi
tioning. The cockpit control will override 
the Remote Control Unit inputs. 

Securing 

1. Pushbutton (top of Remote Control Unit) 
- DEPRESS UNTIL SEARCHLIGHT GOES 
OFF. 

2 . Allow 3 minutes for cooling. 

3. MASTER switch - OF.F. 

OPERATING TECHNIQUES 

Techniques for use of the searchlight must vary 
with the object of the search, area being searched, 
and meteorological conditions. General guidelines 
for its use are listed below; however, proficiency 
in its use can only be acquired through actual 
experience. The following techniques are only 
general guidelines for good search conditions . 

1. Search airspeed - as required (55 to 70 knots 
is recommended. Faster airspeeds can be used for 
larger search objects.) 

2. Altitude - proportional to search objects 
size: 

a. Vessels or boats 40 feet or over - 1000 to 
1500 feet. 

b. Boats less than 40 feet - 300 to 1000 feet 

c. Personnel - 300 to 500 feet (hover search 
also a satisfactory technique). 

3. Beam width - as desired. Midway between 
narrow and widest points provides a nearly solid 
beam spot. 

4. The port side of the helicopter is the best 
search side and can be used by both the copilot 
and crewman. The lighted area is limited on the 
starboard side forward. 
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SECTION V 
OPERATING LIMITATIONS 

This section contains all the limitations which must be observed during normal operation. Limit.at.ions 
characteristic to specialized phases of operation are not repeated in this section. Examples of these speciali
zed phases include turbulent air flight, arctic operations, wat.er operations, etc. 

TABLE OF CONTENTS 

INTRODUCTION ....................... 5-1 

INSTRUMENT RANGE MARKINGS ....... . 5-1 

FLIGHT LIMITATIONS .................. 5-6 

POWER LIMITATIONS .................. 5-6 

ROTOR LIMITATIONS ......... . ....... 5-10 

INTRODUCTION 

The operating limitations contained in this section 
are derived from experience gained during the 
<lesign , production, and flight test of the heJicopt.er . 
These limitations, which must be observed if safe 
and efficient operations are to be attained, should 
be studied carefully to familiarize the pilot with 
proper operation of the helicopter and associated 
equipment. The instruments in the helicopt.er are 
marked as shown in figure 5-1 to indicate to the 
pilot .that flight operation is being accomplished in 
a safe, desirable, or unsafe region . Appropriate ex
planations are provided where the markings are not 
self-explanatory. In addition, other limitations on 
operational procedu res, maneuvers, and loading 
are covered. 

NOTE 

If any of the limits included in this section 
of the Flight Manual are exceeded, re
marks concerning the degree to which 
the limits were exceeded and the time dur
ation should be entered on CG-4377. 

WEIGHT LIMITATIONS ...... . . ........ 5-10 

LANDING GEAR LTMJTATlONS ..... .. .. 5-10 

MINIMUM FLIGHT CREW ...... . ...... . . 5-10 

STARTER LIMITS ............ . ..... . . . 5-10 

INSTRUMENT RANGE MARKINGS 

Instrument markings shown in figure 5-1 and other 
operating limitations in this section arc not re
pealed elsewhere in the manual. The instrument 
markings used in figure 5-1 are explained in t he 
foUowing paragraphs: 

LOWER RED RADIAL 

The red radial having the lowest numerical value on 
an instrument indicated that a dangerous condition 
would exist if the pointer should drop to or below 
that value during flight. 

YELLOW ARC OR RADIAL 

A yellow arc or radial indicat.es that danger may 
exist under certain specifif.id conditions. These con
ditions are noted on figure 5-1 or covered in the 
text. 

GREEN ARC 

A green arc indicates the region for continuous in
flight operation. 
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5-2 

AIRSPEEDS 

YELLOW ARC 0-45 KIAS 

GREEN ARC 45-88 KIAS 

YELLOW ARC 88-109 KIAS 

RED RADIAL 109 KIAS 

DUAL TACHOMETER 

POWER TURBINE (Nf) TACHOMETER 
- RED RADIAL 94% Nf MINIMUM 

POWER ON 
- GREEN ARC 96-103% Nf . 

NORMAL POWER ON 
RED RADIAL 110% Nf MAXIMUM 

TORQUEMETER 

GREEN ARC 41-96% Q 
NORMAL OPERATING RANGE 

YELLOW ARC 96-100% Q 
PRECAUTIONARY RANGE 

(5 minute 1 imit) 
- RED RADIALS 100% & 116% Q 

MAXIMUM 

SEE TORQUE METER SECT. V 

Figure 5-1. Range Markings (Sheet 1 of 4/ 
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ENGINE OIL TEMPERATURE 

- RED RADIAL -4o0 c MINIMUM 

- GR EE N ARC 0- 121 °c NORMAL 
OPERATING RANGE 

- RED RAD IAL 121°C MAX IMUM 

ENG INE OIL PRESSURE 

RED RAD IAL 10 PSI MINIMUM 

MAX IMUM 

TRANSMISSION OIL TEMPERATURE 

-1 5°c MINIMUM 

40-1 20°c NORMAL 
OPERATING RANG E 

RED RADIAL J40°C MAX IMUM 

Figure 5- 1. Range Markings (Sheet 2 of 4) 
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5.4 

POWER TURBINE INLET TEMPERATURE (TS) 

- GREEN ARC 300-635 C NORMAL 
OPERATING RANGE 

YELLOW ARC 635-677°c 
30 MINUTE LIMIT RANG 

RED RADIAL 677°c MAX IMUM 
EXCEPT FOR STARTING AND TRANSIENT 
CONDITIONS SEE FIGURE 5-2 

GAS GENERATOR (Ng) TACHOMETER 

GREEN ARC 50-97.5% Ng NORMAL 
OPE RAT I NG RANGE 

YELLOW ARC 97.5-100% Ng 
PRECAUTIONARY RANGE 

RED RADIAL 100% Ng MAXIMUM 

ENGINE FUEL PRESSURE 

RED RADIAL 160 PSI MINIMUM 

GREEN ARC 190-450 PSI NORMAL 
OPERATING RANGE 

RED RADIAL 995 PSI MAXIMUM 

Figure 5-1. Range Markings (Sheet 3 of 4) 
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TRANSMISSION OIL PRESSURE 

- RED RADIAL 25 PSI MINIMUM 

- GREEN ARC 40-90 PSI NORMAL 
OPERATING RANGE 

- RED RADIAL 120 PSI MAXIMUM 
CAUTION LIGHT 

THE TRANSMISSION OIL PRESSURE CAUTION 
LIGHT COMES ON WHEN THE MAIN GEAR BOX 
OIL PRESSURE DROPS BELOW APPROXIMATEL 
15 PS I • , 

PRIMARY HYDRAULIC SERVO PRESSURE 

- RED RADIAL 850 PSI MINIMUM 

- GREEN ARC 850-1100 PS I NORMAL 
RANGE 

- RED RADIAL 1100 PSI MAXIMUM 

CAUTION LIGHT 
THE PRIMARY SERVO PRESSURE CAUTION 
LIGHT WILL COME ON WHEN PRESSURE 
DROPS BELOW 750 PSI. 

AUXILIARY HYDRAULIC SERVO PRESSURE 

- RED RADIAL 1300 PSI MINIMUM 

- GREEN ARC 1300-1600 PS I 
NORMAL RANGE 

- RED RADIAL 1600 PSI MAXIMUM 

CAUTION LIGHT 

THE AUXILIARY SERVO PRESSURE CAUTION 
LIGHT WILL COME ON WHEN PRESSURE 
DROPS BELOW 1000 PSI . 

Figure 5-1 . . Range Markings (Sheet 4 of 4) 
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UPPER RED RADIAL 

The red radial having the highest numerical value 
on an instrument indicates that a dangerouS' con
dition would exist if the pointer should reach this 
value and that operation above this point is 
prohibited. 

UNMAR KEO AREAS 

Unmarked or blank areas between upper and lower 
radials, or between a green arc and red radial, or 
between red radials indicate regions that should be 
avoided except for transient conditions such as 
starting, ground operation, etc. 

FLIGHT LIMITATIONS 

MAXIMUM, NEVER EXCEED SPEED (Vne) 

The data below are indicated airspeeds for 2000 
feet density altitude. Consult the Incipient Blade 
Stall Chart, figure A-36, for Vne values above 2000 
feet density altitude or for maneuvering flight . 

Gross Weight 

6500 
7000 
7500 
8000 
8300 

Vne at 96%/100% Nr 

109/109 
102/106 

95/102 
86/94 
82/88 

Vne is the airspeed beyond which operation of 
the aircraft becomes dangerous. 

MAX IMUM AIRSPEED (Vmax) - figures A-21 
t hru A-30, A-37 

The highest obtainable airspeed at maximum con
tinuous power. Vmax values are always Vne 
limited. 

MAX IMUM SIDEWARD FLIGHT SPEED 

25 knots 

MAXIMUM REARWARD FLIGHT SPEED 

20 knots 
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HOVERING TURNS 

Hovering turns shall not exceed a rate of 360 
degrees in 10 seconds. 

ICING 

Flight into known icing conditions is prohibited. 

POWER LIMITATIONS 

Engine power limits normally are not reached in 
this aircraft because the transmission design horse
power limit is reached first. Nevertheless, engine 
power instruments are marked to indicate design 
limits. 

TOROUEMETER Q 

Maximum continuous torque is 96% due to the 
main transmission rating. 96-100% Q is a precau
tionary range and is limited to 5 minutes. Opera
tion over 100% Q will advance the elapsed time 
indicator, which is limited to 1 hour of recorded 
time. When 116% Q is exceeded for approximately 
5 seconds, a red nag will appear in the window of 
the event indicator. (See TORQUE SENSING 
SYSTEM Section I.) See figure A-31 for max. 
cont. Q setting. 

NOTE 

Operation above 100% Q will result in ex
tremely reduced transmission life. 

POWER TURBINE INLET TEMPERATURE Ts 

Refer to figure 5-2. 

During compressor stalls or any other 
overtemperature condition, if maximum 
T6 is not observed, it is to be assumed 
that the limits have been exceeded. 
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ROTOR LIMITATIONS 

A rotor overspeed occurs whenever Nr exceeds 
110%. Rotor overspeed imposes a severe overload. 
on the rotor system, transmission and components. 

NOTE 

When an overspeed occurs, the pilot will 
write up a detailed description, including 
the highest Nr attained, on the aircraft 
Oight record. The helicopter should not 
be flown until the special inspection re
quirements contained in the HH-52A 
Maintenance Manual are perfonned. 

MANEUVER LIMITATIONS 

The helicopter is restricted to nonnal flying 
maneuvers. No acrobatics are permitted and flight 
controls must not be moved abruptly. Hovering 
turns should not exceed a rate of 360° in 10 
seconds. Maximum angles of bank, dependent on 
airspeed and blade load factors, are detennined 
using blade st.all chart, (figure A-36). The maxi
mum angle of bank is 500. 

CENTER OF GRAVITY LIMITATIONS 

It is possible to exceed the CG limits il the heli
copter is not properly loaded. To determine 
placement of load for anticipated mission refer to 
T.O. 1-lB-40 WEIGHT AND BALANCE DATA, 
HH52A AIRCRAFT. The CG limitations a.re 2-19 
inches aft of datum for the most forward CG and 
262 inches aft of datum for the most aft CG. 
Datum is 252 inches forward of the main rotor 
centroid . The takeoff and anticipated landing gross 
weight should be obtained prior to each mi~ion 
and determined to be within specified limitations. 
If a weight and balance clearance form wh ir.h 
shows the beHcopter to be within limits is not on 
file, the weight and balance will be computed to 
determine that the helicopter is within limits. 

5-10 

WEIGHT LIMITATIONS 

The maximum gross weight for both takeoff and 
landing is 8300 pounds. 

I CAUTION] 

With high gross weights, beware of the 
following : 

A.Retreating blade stall (figure A-36). 

B. Power Settling. 

C. During Autorotation: 

1. High RPM when the collective is full 
down. 

2. High rate of descent if balanced f)jght is 
not maintained . 

3. At slow airspeeds, a more rapid flare rate 
will be required to adequately decrease 
the rate of descent. 

4. Acceleration to high airspeeds will take 
longer. 

LANDING GEAR LIMITATIONS 

There are no structural limits affecting the ex
tension or retraction of the landing gear in flight . 
The maximum run on speed is 43 knots (main 
landing gear limitation). 

MINIMUM FLIGHT CREW 

The minimum allowable crew for the operation of 
the helicopter is one pilot, but a copilot and crew
men may also be carr.ied. 

STARTER LIMITS 

The starter is limited to 30 seconds at full engine 
load. Except for emergencies, do not attempt more 
than three starts in any 30-minute period, allowing 
a minimum of 3 minutes between each attempt. 
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INTRODUCTION 

The l1H-52A is capable of flight over a speed range 
of 109 knots forward, 20 knots rearward, and 25 
knots sideward. These are limited by the amount 
of control available with various center of gravity 
loadings and rotor speeds. While there may be no 
need for flight other than in the forward direction, 
it is frequently necessary to hover in crosswinds 
and tailwinds of the same velocities, as those men
tioned above, for sideward and rearward flight . The 
helicopter is directionally stable in forward flight, 
but in sideward and rearward flight, directional 
control is more difficult to maintain, as the nose of 
the helicopter has a tendency to tum in direction 
of flight. This is due to the large flat plate area aft 
of the main rotor shaft. However, there is adequate 
tail rotor pitch available to accomplish any desired 
directional maneuvering within the above limits. 
The automatic stabilization equipment (ASE) im
proves the helicopter's basic flying qualities and in 
conjunction with the cyclic stick trim system, is 
capable of maintaining a desired attitude with 
minimal assistance from the pilot. 

RETREATING BLADE STALL ............ 6-3 

POWER SETTLING . . . ............. ..... 6-4 

GROUND RESONANCE .. ...... .. ... .. .. 6-4 

PILOT INDUCED COLLECTIVE 
BOUNCE . .. ....... ........ . .. ........ 6-5 

DYNAMIC ROLLOVER .. ... ... .... . . ... . 6-5 

HELICOPTER VIBRATIONS .............. 6-5 

FLIGHT CHARACTERISTICS 

The helicopter will always exhibit a tendency to re
turn to trim following a disturbance in pitch, roll 
or yaw with ASE engaged. Without ASE, any 
oscillations can be stabilized by the pilot. Due to 
the forward tilt of the main rotor shaft and the 
sideward thrust of the anti-torque tail rotor, the 
HH-52.A hovers slightly nose up and left "wing" 
down. In forward flight, small trim corrections are 
necessary to compensate for a change in collective 
pitch setting. As power is increased, the nose tends 
to rise and a slight right roll is observed. Conversely, 
as power is reduced, the nose falls slightly and the 
helo exhibits a slight amount of left roll. In high 
speed flight , the fixed horizontal stabilizer has a 
small negative pitch angle to offset the nose down 
pitching tendency of the helo, giving pitch axis 
stability and a more favorable nose attitude. After 
sudden power loss inflight, the rpm will decay 
rapidly, however it will be regained after lowering 
collective to minimum pitch providing it has not 
gone be1ow 77% Nr. There is adequate autorotative 
rpm for landing, either from flight or a low hover. 
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FLIGHT CONTROLS 

Both the primary servos at the rotor assembly and 
the auxiliary servos at the mixing unit are in opera
tion at all times. Because of the damping and boost 
effects of the servo units, control forces are light 
and constant throughout their full range. This 
may cause a tendency to over-control, because 
there is very little feel in operating the cyclic stick 
unless the cyclic stick trim system is in operation. 
If either servo system should fail or malfunction, 
it may be turned off, provided there is hydraulic 
pressure in the other system. Either servo system 
may be turned off; however, t he switching system 
prevents securing both systems simultaneously. 

Securing primary servo system in flight is 
prohibited except for emergencies and 
maintenance testing. 

If a primary servo system, which physically con
trols the lower swashplate, is turned off, movement , 
of the lower controls and swashplate is accomplish
ed through the auxiliary servo system which is in 
the broom closet near the cockpit controls. In this 
instance, the feel of control remains almost un
changed except for small differences due to 
increased friction and lost motion in the control 
system. A slight one-per-revolution beat may be 
felt with the primary servos secured. lf the auxil
iary servo system is turned off, the pilot physically 
moves the push-pull rods and bell cranks up to the 
primary servo system. In this instance, a friction 
augmentation through the ASE is lost. Hydraulic 
boost to the tail rotor control system is also lost 
when the auxiliary servo system is turned off. Con
trol force required on the pedals is reduced 
however, because the pedal damper is depressur
ized when the auxiliary servo is turned off. 

COLLECTIVE MANAGEMENT AFTER POWER 
OFF (EMERGENCY) LANDING 

The aerodynamic characteristics of the main rotor 
blades are such that proper collective management 
upon completion of a successful power off landing 
can greatly reduce the possibility of the tail cone 
being struck by the main rotor blades after touch
down. The optimum technique calls for smoothly 
lowering the collective to the full down position 
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after touchdown, while keeping the cyclic in a 
centered or slightly forward of centered position. 
If the collective is maintained in the full up posi
tion after touchdown, the rotor blades will lose the 
dynamic stiffness caused by centrifugal force as 
Nr decays. This will result in one or more of the 
blades flexing down to an extreme position and 
striking the tail cone. Conversely, if the collective 
is rapidly slammed down after touchdown, the 
blade tips may deflect low enough to strike the tail 
cone in spite of droop stop protection. 

WATER HANDLING 
CHARACTERISTICS 

Due to forward tilt of the main rotor shaft, the 
HH-52A will tend to taxi forward at a very slow 
speed. To maintain a position in the water, it is 
necessary to use aft cyclic and sufficient collective 
to keep main rotor blades from hitting the droop 
stops. The helicopter will respond to speed and 
directional controls in the conventional manner. 
Since there is less positive roll stability from the 
sponsons in the water, application of tail rotor 
control will cause the helicopter to roll in direc
tion opposite the direction of the tum, and it may 
be necessary to maintain a level roll attitude by 
application of cyclic in direction of tum. This is 
primarily due to the roll-lateral coupling caused by 
the location of the tail rotor above the roll axis o.f 
the helicopter, and in part due to centrifugal 
force tending to roll helicopter to the outside of 
the tum. Under certain conditions, the HH-62A 
will experience a nose down or "Tucking" tend
ency. Tucking can be the result of excessive 
water speed or incorrect management of cyclic 
and collective pitch. As the helo is accelerated for
ward through the water, the drag of the hull 
provides a pivot point about which the nose will 
rotate as collective pitch is increased, causing the 
helo to tuck. For this reason, running maneuvers 
on the water are not practicable. Tucking may also 
be experienced with collective application while 
holding the cyclic forward even with little or no 
forward speed. As the collective is raised, before 
the aircraft can leave the surface, the nose sinks 
lower into the water creating a pivot point about 
which the helo rotates. In either case, positive 
lowering of the collective is the desired corrective 
action. If the tuck is caused by excessive water 
speed, lowering the collective may be only partial
ly effective because the mass of the decelerating 
helicopter creates a pitch down force which is 
independent of collective. However, if the tuck is 



caused by incorrect management of cyclic and 
collective, lowering the collective will be totally 
effective because collective pitch directly controls 
the magnitude of the pitch down forces. Correc
tive action must be initiated as soon as the tuck is 
recognized to prevent blade contact with the water 
or engine flameout due to water ingestion. Rough 
water taxiing should be kept to a minimum. Due 
to wave action and effect of wind, the helicopter 
will pitch and roll excessively if collective is 
lowered to the full down position. This pitching 
and ro11ing resulls in the tail rotor coming into 
close proximity to the water and may result in 
damage to the tail rotor. Rough water taxiing 
should be accomplished by utilizing enough col
lective to keep the aircraft in light contact with the 
water and using cyclic to resist pitching and rolling 
tendencies. The helicopter's inherent stability 
limits may be exceeded in rough water in a power 
off condition. Use of auxiliary flotation equip
ment will aid materially in maintaining stability 
and should be employed as soon as possible after a 
power off landing. Although the power off heli· 
copter can right itself from a roll up to approxi
mately 16° without aid of auxiliary flotation, a 
wind of 16 knots or more (creating waves of 2 feet 
or higher) will probably drive it into the trough of 
a wave and possibly cause excessive roll. The heli· 
copter is equipped with a sea drogue and Danforth 
anchor. Either one should be utilized in maintain
ing heading in relation to waves. These help to 
keep the helicopter near the point of descent by 
minimizing drift. 

FLIGHT WITH EXTERNAL LOADS 

The helicopter has no unusual characteristics when 
carrying an external load except in tight turns and 
strong or gusty winds when cargo may tend to 
oscillate. External loads which have aerodynamic 
characteristics may cause oscillations to the extent 
that the load may strike the rotor blades and/or 
fuselage. The length of the hookup cable influences 
the feed back to the helicopter of oscillating forces, 
the better characteristic being achieved with 
shorter hookup cables. Oscillations can usually be 
controlled by slowing the forward speed o f the 
helicopter. The center of gravity of the helo will 
not be affec..ed adversely since the cargo hook 
bangs directly beneath the rotor centroid. 
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HOVERING OUT OF GROUND 
EFFECT 

Careful evaluation of wind direction and consul
tation of performance charts are extremely impor
tant prior to this operation. To enter a hover out 
of ground effect, approach into the wind and 
gradually reduce airspeed, maintain ing altitude. 
Control manipulation and power changes must be 
smooth and precise or the helicopter may inad
vertently begin a rate of descent which may lead 
to power settling. To resume forward flight , slowly 
lower the nose to attain translation. The pilot must 
be thoroughly familiar with power settling and its 
recovery procedure prior to attempting this 
maneuver. 

RETREATING BLADE STALL 

Blade stall is most likely to occur when operating 
with high values of speed, gross weight, density 
altitude and torque, and with relatively low rotor 
RPM. Maneuvers, acceleration, or turbulent air 
which increase the G-load factor also contribute to 
blade stall, and reduce the airspeed at which blade 
stall will occur. When any one or a combination of 
the conditions which contribute to blade stall are 
present, it will most likely occur when excessive or 
abrupt control deflections are made. Blade stall 
occurs initially at the tip of the retreating blade on 
the left side of the helicopter. The only noticeable 
effect on the helicopter at this point is a slight in
crease in the power required. If retreating blade 
pitch is increased (as with forward cyclic stick), 
or the forward speed is increased, the stalled por
tion of the rotor disc is enlarged, and the stall prog
resses from the tip toward the hub of the retreating 
blade. Each main rotor blade tip will stall as it re
treats through the 9 o'clock position and will 
create an increase in the general vibration level of 
the helicopter and possible "kicks" in the flight 
controls. The retreating blade reaches its lowest 
point 90° from the point at which lift decreases, 
thereby causing the tip-path plane of rotation of 
the main rotor blades to tilt downward toward the 
rear and causing the nose of the helicopter to pitch 
upward. This change in attitude greatly increases 
the angle of attack and accentuates blade stall. The 
normal control response to overcome pitching, 
forward application of the cyclic stick, may be 
ineffective. The uncontrolled pitch-up lasts only 
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for a very short period. Then, full control is re
stored as airspeed decreases in the nose-high 
attitude and the excessively high angle of attack no 
longer exists. To stop the nose pitch-up, especially 
during turns at critical airspeeds and attitudes, re
duce collective pitch, increase rot.or speed and ease 
the nose of the helicopter down with a smooth for
ward application of the cyclic stick. 

Vibrations of the helicopter during high speed 
flight or when maneuvering at lower speeds caused 
by blade stall may be reduced or eliminated by 
accomplishing one or any combination of the 
following: 

1. Decrease collective pitch. 

2. Increase rot.or rpm. 

3. Decrease the severity of the maneuver. 

4. Gradually decrease airspeed. 

5. Descend to lower altitude. 

POWER SETTLING 

Power setUing is the uncontrollable settling of the 
helicopter when the main rotor is operating in the 
"Vortex ring state." In the vortex ring state, air 
flowing upward near the center of the rot.or (due 
to the descent) and downward through the outer 
portion (as lift is produced) generates a giant re
circulation of air around the rotor resulting in near 
zero total lift. Application of power which normal
ly stops the descent is ineffective. Instead the rate 
of descent increases, vibration increases and the 
controls become ineffective as the vortex ring state 
is established. Power settling which can occur even 
though power is available to maintain level night, 
is rare. The right combination of rate of descent, 
low airspeed, and collective pitch setting must be 
satisfied to induce the vortex ring state. Conditions 
likely to lead Lo power settling are typified by a 
helicopter in a vertical or near vertical descent with 
relatively low airspeed using power to control the 
descent. Actual critical conditions depend on rate 
of descent, gross weight, rotor RPM, density alti
tude and power applied. Confined area approaches 
at high elevations are an excellent example of this 
type of maneuver. In this situation development of 
power settling could be critical as low altitude may 
inhibit recovery. Maintaining translational lift 
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during the descent will prevent establishing the vor
tex ring state. Power settling can be recognized by 
rot.or roughness, loss of control effectiveness, and 
uncontrollable settling of the aircraft. To recover 
from power settliJ'lg, the vortex ring state must be 
disestablished. Recovery procedures in Section III 
are listed in the order resulting in least loss of alti
tude. The vortex rings will be dissipated by 
abruptly increasing powe.r if down flow can be 
made to exceed upflow. This may be ineffective if 
initiated late or if near maximum power is already 
being applied. An increase in forward speed allows 
the rot.or t.o meet undisturbed air, breaking the vor
tex ring state. If those corrective measures are in
effective, the collective must be bottomed to allow 
all airflow to go upward through the rotor system, 
restoring controllability. Then forward speed can 
he increased and power reapplied as translational 
lift is gained. Power settling should not be con
fused with the settling which occurs when the 
helicopter is flown beyond its capabilities as when 
flying at high density altitude. In this case control 
response is positive but power required exceeds 
power available. Nor should power settling be con
fused with uncontrolled settling resulting from late 
or insufficient applications of power. In this case 
control response is positive but there is insufficient 
power available to stop the descent prior to ground 
contact. Pilot induced settling through power mis
management, is likely to result from lack of plan
ning in the approach and failure to maintain a rate 
of descent within the power available capability. 

GROUND RESONANCE 

Ground resonance is a self-.excited vibration that 
occurs when a coupling interaction occurs between 
the movement of the blades and the helicopter. 
For ground resonance t.o occur, there must be some 
abnormal lead/lag blade condition which would 
dynamically unbalance the rotor, and a reaction 
between the helicopter and ground which could 
aggravate and further unbalance the rotor. Ground 
resonance can be caused by a blade being badly 
out-of-track, a faulty damper, or a peculiar set 
of landing conditions. When a wheel reaction 
occurs, such as a hard one.wheel landing that 
would cause out-of-phase blades to be aggravated 
to the point where maximum lead and lag blade 
displacement is realized, ground resonance may 
occur. This helicopter does not have a history of 
ground resonance. For corrective actions see 
Section III. 



Pl LOT INDUCED COLLECTIVE 
BOUNCE 

Since the flight control servo systems provide 
"force free" operation of the flight controls, a 
condition of collective bounce can occur if collec
tive friction is not used. Collective bounce can 
occur in flight as well as on the ground. Rapid 
vertical displacement of the helicopter may cause 
a neutrally balanced, frict ion free collective pitch 
lever to move out of phase with the helicopter's 
vertical motion. The pilot, in an attempt to correct 
the condition by holding the collective, may in
advertently increase the amplitude of the collective 
bounce with a possibility of the helicopter's 
motion becoming divergent. This condition is 
sometimes referred to as "collective resonance." 
To preclude collective bounce, some collective 
friction should be used at all times. 

DYNAMIC ROLLOVER 

When excessive angular momentum about a wheel 
in contact with the deck is developed, a phenome
non referred to as dynamic rollover occurs, 
resulting in the tipping over of the helicopter. Dy
namic ro llover may occur on a level surface but is 
most likely to occur during slope or ship opera
tions. Usually, one or more of the following 
conditions are necessary: 

l. Rotor disc tilt due to cyclic displacement. 

2. Fuselage tilt due to ship list or slope angle 
and/ or unequal strut extension. 

3. Excessive left pedal (only a factor in rollover 
to t.he right). 

Rotor disc tilt creates a tilting force to the "down
hill' side. Exces.sive left pedal also creates a t ilt
ing force to the right due to the high position of 
the tail rotor. Fuselage tilt reduces static stability. 
Collective application will initiate a tilting move
ment. 

Recovery procedures for dynamic rollover vary. An 
immediate reduction of collective will reduce the 
main rotor tilting force which may allow the re
maining static stability to stop the rolling 
movement. If the angular momentum is large 
and/or static stability small (Le. center of gravity 
over the trapped wheel), this procedure will not 
stop the rollover. If the trapped wheel can be freed 
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before rotor blade contact with the ground/ship, 
dynamic rollover will cease. This may be accom
plished by applying full opposite cyclic and rapidly 
pulling collective. 

Neither procedure will be effective if the situation 
is not recognized in time. The key is to avoid those 
conditions that lead to dynamic rollover. Avoid 
initiating takeoff with the aircraft tilted more than 
eight degrees because this is the maximum tilt 
angle the tip path plane can achieve at flat pitch. 
Do not preload the tail rotor pedals prior to take
off from a slope or a ship deck. 

HELICOPTER VIBRATIONS 

The inherent vibrations in any helicopter are those 
created by the mechanical functions of the engines 
and transmission systems, dynamic action of the 
main and tail rotors, and aerodynamic effects on 
the fuselage. The overall vibration level is influ
enced by the many individual frequencies of 
vibration and combinations thereof. Many 
multiples of a basic frequency are felt, and often 
two or more different superimposed frequencies 
create beats. The overall magnitude is the resultant 
of the amplitudes of all the frequencies and it 
would be difficult for the pilot to complet.ely 
separat.e all the types of vibrations encount.ered. 
Generally, these are divided into three categories; 
namely, low, medium, and high frequencies. Vary
ing magnitudes of all three types of vibrations are 
often present in an individual helicopt.er. Only 
through experience will the pilot be able to judge 
what is normal and what is abnormal and correct
able. Any unusual vibrations should be noted on 
the aircraft Flight Record (CG-4377). 

LOW FREQUENCY VIBRATIONS 

Vibrations, one, two, or three times the main rotor 
rpm, may be felt as a strong shake at a relatively 
low rate being transmitted through the fuselage 
and/ or control stick. The majority of low frequen
cy vibrations, however, are of a one-per-revolution 
nature. 

One Times Main Rotor Speed (One-Per-Revolution) 

This vibration emanates from the main rotor 
system and is generally caused by main rotor head 
or blade unbalances. It produces a rotary excita
tion of the fuselage which feels like a lateral 

6-5 



T.O. 1H·52A·1 

oscillatory roll or wallow to the pilot. The most 
probable causes are: 

1. Main rotor blades out-of-track. A blade track 
adjustment is not warranted even though the 
blades appear to be slightly out-of-track, if a one
per-revolution vibration is not present. 

2. Worn or loose control rod end bearings. 

3. Malfunctioning blade dampener. 

Ground Roll 

This is a one-per-revolution lateral roll of the heli
copter which often occun during rot.or engagement, 
and is due to the in-plane misalignment of the main 
rotor blades causing an out-Of-balance condition in 
the main rotor system. When the rotor attains 
flying speed, centrifugal force normally aligns the 
blades and the vibration disappears. Jf the vibration 
continues with the rotor up to speed at flat pitch, 
but disappears when the helicopter is lifted into a 
hover, then the cause could be: 

1. Static balance of the main rotor blades. 

2. Improper servicing of the landing gear struts. 

Two Times Main Rotor Speed (Two-Per
Revolution) 

This very uncommon vibration, which is recogniz
ed as a distinct two times the main rotor speed 
vibrat ion , emanates from the main rotor system 
and the most probable causes are: 

1. Main rotor blades out-of-track. 

2. Worn or loose control rod end bearings. 

3. Malfunctioning blade dampeners. 

4. Damaged main rotor blades. 

Three Times Main Rotor Speed (Three-Per
Revolution) 

This most common inherent vibration is caused by 
the dynamic response of the main rotor blades to 

unsymmetrical aerodynamic blade loading. Its in
tensity is greatest at high forward speeds, at low 
gross weights, and during transition to a hover at 
high gross weight. It is felt in transition to a hover 
as a steady vertical shake caused by the main rotor 
lilades traversing the downwash of preceding 
blades. This is normal to the helicopter when felt 
at the point where the collective pitch is increased 
to sustain the hover, or when hover taxiing t he 
helicopter into and out of translational lift. The 
effect can be reduced during transition to a hover 
by leveling the helicopter just prior to applying col
lective pitch , and by planning the approach so that 
the hover can be attained with a slow rate of final 
pitch application. At bjgh speeds, the difference in 
the lift distribution between the advancing and re
treating main rotor blades results in heavy 
vibratory loads on the rotor bead as the spanwise 
center of lift of each blade moves in and out. It 
is felt as a combination of vertical and lateral shake 
at the same frequency . 

MEDIUM-FREQUENCY VIBRATIONS 

These vibrations are easily detected by the pilot 
and are most o ften felt in the tail rotor pedals as a 
one times tail rotor speed vibrat ion (1720 cycles
per -minut.e at 100% Nr). Generally these vibrations 
may be caused by an unbalanced tail rotor assemb
ly, misaligned tail rotor drive shaft, improperly 
torqued intermediate or tail rotor gear box or bad 
bearings. However, the most frequent cause is lack 
of proper lubrication. 

HIGH-FREQUENCY VIBRATIONS 

These vibrations may be felt as a tingling sensation 
in the soles of the feet or a tickling in the nose. In 
extreme cases, the instrument pointers will appear 
to be fuzzy. High-frequency vibrations will normal
ly emanate from the engine, or main gear box 
input sections, and are often equally apparent on 
the ground run and in flight. The most important 
cue, by far, to high-frequency vibration will be the 
associated sounds. 

MAIN GEAR BOX VIBRATIONS 

The main gear box contains many possible sources 
of h_igb frequency vibrations such as the various 



gear box mounted accessories, the accessory gear 
train, the oil cooler blower, and the input bevel 
gear and free wheeling units. These vibrations are 
generally heard rather than felt. Combinations of 
these high frequency vibrations in extreme cases 
could result in the pilot sensing low- or medium
frequency vibrations. These would be detected as 
vibrations which are affected only by variation in 
main rotor speed, and may be just ac; apparent in 
a ground run as in flight . There are also numerous 
gear clash sounds that occur under various condi
tions, the acceptability of which can only be 
determined by experience or measurements with 
instrumentation. 
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ENGINE VIBRATIONS 

Th~ engine gas generator and power turbine will 
nonnally beat together at various Ng and Nf com
binations, or with Nf split off from Nr. To the 
pilot, the only obvious evidence of excess vibra
tions will be greatly increased high pitch noise 
levels . If an excessive noise varies with Ng or Nf 
changes, then a bad engine bearing or rubbing com
pressor blades may he indicated. Listen carefully 
to the noisy engine during shutdown. Any un
usual noises or a rapid coast-down time noted dur
ing engine coast-down should be entered on 
CG4377. 
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SECTION VII 
SYSTEM OPERATION 

TABLE OF CONTENTS 
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FUEL SYSTEM . ............... .. ...... 7-4 

ENGINE FUEL CONTROL' 

The power available from the engine is propor
tional to the gas generator speed (Nr) and power 
turbine inlet temperature (T5) relationship. The 
engine must be operated within the Ng and Ts 
limits. The fuel control accomplishes this by main
taining certain scheduled acceleration, decelera
tion, and steady state limits. Acceleration due to 
increased power requirements or speed selector 
movement, is controlled by a maximum fuel flow 
schedule limit, or by the topping contour in the 
fuel control. Deceleration due to decreased power 
requirements or speed selector movemenl, is con
trolled by a minimum fuel flow schedule. Selected 
steady state conditions are maintained at optimum 
efficiency by a lead-lag servo system which 
dampens the effect of power transients, and the 
fuel control power turbine governor which main
tains power turbine speed (Nf) within the specified 
droop limit at full speed selector position. 

FUEL CONTROL SCHEDULING 

The fuel control does not monitor power turbine 
inlet temperature (Ts ) directly. IL monitors com
pressor discharge pressure and adjusts fuel flow to 
maintain enbtine lemperatures within safe, pre
determined, scheduled limits. The amount of ratio 
of fuel to be burned, in proportion to the amount 
of compressor air available for both combustion 
and cooling, directly determines the temperature 
of the combustion gases at any point in a turbo
shaft engine. This ratio is known as weight flow of 
fuel (Wt) to compressor discharge pressure (Pa) 
and is used within the fuel control to determine 
the required fuel flow schedules. Maintenance of a 
continuous flame within the gas generator combus-

POWER TURBINE OVERSPEED 
SYSTEM .... ... ... .................. 7-5 

ROTOR OVERSPEED SYSTEM ........... 7-5 

tion system depends on a proper mixture of fuel 
and air. As performance factors change, the values 
o f both will change. The proportion between the 
two must be maintained or scheduled within limits 
or the flame will be lost (blowout or fiameout) . 
During deceleration, if fuel flow (which is decreas
ing) drops below a given amount, a lean blowout 
due to an insufficient amount of fuel for the air 
being used may occur. During acceleration, if fuel 
flow (which is increasing) rises above a given 
amount, an overtemperature due to an excessive 
amount of fuel for the air being used may be en
countered. 

Topping 

The engine is considered at. topping when operating 
at maximum gas generator speed. A contour on the 
30 cam in the fuel control, acting through an ad
justable linkage, prevents gas generator overspeed 
and overtemperature. There exists a relationship 
between the operating temperature (T5) and the 
gas generator speed (Ng). This temperature/speed 
relationship is a funct ion of ambient temperature 
(T2 ). The topping contour limits the maximum 
attainable gas generator speed for various ambient 
temperatures, and in so doing limits the maximum 
operating temperature (Ts). The topping contour 
is therefore a speed control exclusively, indirectly 
controlling T5. For operation at maximum power, 
the gas generator operates near or at the highest 
possible Ts, except when low ambient tempera
tures (T2) are encountered ; then the maximum gas 
generator speed limit is reached first. Since the 
T-68-SB is a derated engine it is never operated at 
designed maximum power. Consequently, topping 
adjustment is not critical in the T-58-SB. 
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Bottoming 

The engine is considered at BOTTOMING during 
deceleration whenever a minimum fuel (Wr) to 
compressor discharge pressure (PS) ratio Is 
attained. The bottoming schedule determines gas 
generator "IDLR" speed and the minimum Wr/P3 
ratio to sustain normal combustion. 

DROOP 

Actual power turbine speed varies approximately 
8 .5% from minimum to maximum load at a given 
speed selector position in the N r governing range. 
This droop characteristic is a design feature in
corporated to ensure Nf stability and to provide 
better load sharing in multiengine installations. A 
droop of only 3% to 4% is experienced in the 
HH-52A because the engine is never operated at 
designed maximum power. 

TEMPERATURE LIMITS 

The temperature which engine components (partic
ularly turbine buckets and turbine nozzles) can 
withstand without structural damage, limits the 
amount of heat energy which should be released by 
burning fuel. Temperature is controlled by limiting 
the maximum fuel fiow for the prevailing gas 
generator speed and inlet conditions. 

COMPRESSOR STALLS 

Stall designates reversals of flow within the com
pressor. The severity of stall depends upon the 
number of reversals which take place per second. 
Specific causes of stalls may be incorrect stator 
vane operation, fuel control malfunction, or FOO. 
Compressor stalls may be recognized by any one of 
a combination of the following: Compressor pulsa
tions felt through the airframe, loud bang, rum
bling, or increase in engine noise, inability of Ng to 
accelerate, Ng decreasing and T6 increasing. Each 
compressor has a maximum pressure ratio for every 
speed at which it operates. The maximum pressure 
ratio sets a limit on the compressor discharge 
which can result from rotating the compressor at a 
particular speed. As long as the pressure at the 
compressor discharge equals, or is below this limit, 
the compressor will deliver air smoothly. However, 
if this limit is exceeded, Clow will be reduced and 
there will be some reverse flow through the com
pressor. Compressor stall will occur when a num
ber or all of its blades are subject to too high an 
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angle of attack. If it were not for the engine fuel 
control system and the variable vanes, stall could 
occur during an attempt to accelerate or decelerate 
the engine. During acceleration, sudden and exces
sive increase in fuel flow might generate a volume 
of gas which would create an excessive back
pressure at the compressor discharge, and com
pressor stall would result. During deceleration, 
early closing of the variable vanes would effectively 
block the airflow through the engine. This could 
result in a deceleration stall. Stall is avoided auto
matically by the fuel contro 1 and the variable 
vanes. 

FUEL CONTROL OPERATING CONDITIONS 

The engine fuel control must schedule fuel flow 
and variable vane positioning during four general 
operating conditions. These general operating con
ditions are: STARTING, IDLE, TRANSITION 
RANGE, and GOVERNING RANGE. These con
ditions are related to the various engine speed 
selector settings. 

Starting 

During start, as the speed selector is advanced to 
the ground IDLE position, the stopcock opens and 
allows fuel to pass through the flow divider and to 
enter the number one (low pressure) manifold to 
the nozzles where it is mixed with compressor
discharge air. As the fuel-air mixture leaves the 
nozzles, it is ignited by the two igniter plugs in the 
combustion chamber and enters a sustained com
bustion process. The fuel temperature sensing por
tion of the flow divider operates in conjunction 
with an auxiliary metering valve in the fuel control. 
The auxiliary metering valve is arranged in tandem 
with the main metering valve in a manner that 
allows its orifice area to decrease as the orifice area 
of the main metering valve increases. The lower 
portion of the flow divider housing contains a 
bellows that senses fuel temperature to vary the 
area opening of an attached needle valve. The tem
perature compensated needle valve and the fuel 
control auxiliary metering valve are arranged in 
series with each other and in parallel with the main 
metering valve. Fuel flow past the auxiliary meter
ing valve is routed to the flow divider needle valve 
where it is biased by Cuel temperature and then 
ported back to the fuel control to be added to the 
main flow. As the engine accelerates and fuel flow 
increases, the auxiliary metering valve will move 



toward the closed position and will be fully closed 
at 260 LB/HR flow (Occurs at about Ground Idle). 
At this point the temperature cQmpenlHlting sys
tem is eliminated and total fuel is metered by the 
main system. 

Light-Off 

The instant that the fuel-air mixture in the com
bustion section ignites is termed light-off. Llgbt,.ofl 
should occur within 15 seconds after advancing the 
speed selector to ground idle. Observing Ts and Ng 
at light-off enables the pilot to identi fy an ab
normal start and take appropriate action if neces
sary. A normal st.art is charact.eriz.ed by Ts remain
ing below 700°c accompanied by smooth, steady, 
acceleration of Na to ground idle. If the fuel-air 
ratio during start is lean or rich, Ts and Ng 
response will l>e abnormal. Too lean a fuel-air mix
ture will cause a cold hangup and too rich a mix
ture will cause a hot start. Hot starts and cold 
hangups arc abnormal engine conditions. They pro
vide an early indication that the engine and fuel 
control combination are not operating properly. 

Cold Hangup 

During a start, fuel flow scheduling malfunctions 
or other conditions, although not affecting engine 
light-off capabilities, may cause t he engine gas gen
erator speed (Na) to accelerate to normal idle 
speed. Cold hangup can be identified by slow Na 
acceleration, hanging up at approximately 30%-
50% with T6 between 350°-400°C. The emergency 
throttle may be utilized after Jigbt-off to byp~ 
the automatic features of the fuel control and pro
vide manual scheduling of fuel by the pilot for 
engine acceleration to the idle range. Possible 
causes of a cold hangup are: 

l. Fuel boost pumps not on. 

2. Fuel control malfunction. 

3. Improper fuel density settings. 

4. Pa system leak or P3 valve open. 

5. Flow divider malfunction. 

T.O. 1H·52A-1 

Hot Start 

A hot start is defined as a temperature (Ts ) that 
rises abnormally fast, or above that normally 
expected. If a hot start is evident, the start must be 
aborted before Ts rises above 700°C. U a hot start 
has been experienced, record maximum Ts , OAT, 
Ng when S/S advanced to ground idle, and type of 
start on the aircr.lft maintenance form. 

Hot start may be caused by one or a combinations 
of the following: 

1. Weak battery. 

2. Malfunction of fuel control system. 

3. Hot ambient temperatures. 

4 . Hot engine. 

5. Fuel change/fuel control/flow divider set 
wrong. 

6. High density altitude. 

7. Malfunctioning starter. 

8 . Wind blowing up the exhaust. 

9. Clogged combustion drain. 

10. Improper starting procedure. 

Idle 

Engine idle is a stable gas generator speed of 56 ± 
3%. Thjs condition exists in either tbc GROUND 
IDLE or FLIGHT IDLE positions of the speed 
selector. 

Transition Range 

The transition range is that range of engine opera
tion between idle and minimum governing range. 
As the speed selector is advanced from FLIGHT 
IDLE, Ts will advance fairly rapidly as the fuel 
flow /compressor-discharge pre~ure (Wf /PS) ratio 
increases until it is limited by the fuel control. At 
minimum Nr governing, the fuel control will de
crease the fuel flow /compressor-discharge pressure 
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(Wf /Ps) ratio, lowering T5, until a new steady
state operation is attained. During this time, Ng 
should show a steady increase. 

NOTE 

Prolonged operation of the engine in the 
transition range is not recommended. 

Nf Governing Range 

At speed selector settings above 85% Nf, the Nf 
governor, which is driven by the power turbine 
flexible drive shaft, becomes the primary para
meter affecting fuel flow. Accordingly, the Nf 
governor, by sensing power turbine speed, is able 
to maintain the power turbine/rotor speed selected 
by the pilot. The engine fuel control maintains 
selected power turbine speed by varying gas 
generator speed as power requirements change. 

INCREASING ENGINE LOAD 

Increasing collective pitch tends to slow the main 
rotor and the power turbine. The Nf governor 
senses an underspeed condition and causes the fuel 
control to increase gas generator output. During 
gas generator acceleration, maximum fuel flow is 
delivered to the engine, with the rate of increase 
limited by cam contours to avoid compressor stall, 
rich or lean blowout, or turbine overtemperature. 
When the gas generator output power has matched 
the new load , fuel flow decreases to the level 
necessary to maintain the new load at the selected 
speed. 

DECREASING ENGINE LOAD 

Decreasing collective pitch tends to increase main 
rotor/power turbine speed. The Nr governor senses 
an overspeed condition and causes the fuel control 
to decrease gas generator output. During gas 
generator deceleration the engine fuel control 
supplies the minimum fuel flow which will main
tain combustion until the gas generator approaches 
the speed which will match output power to the 
new load. The engine fuel control then supplies the 
fuel flow necessary to maintain selected N r. 

EMERGENCY THROTTLE 

The main metering valve is normally positioned 
automatically by components of the fuel control 
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to perform fuel flow scheduling and Nf governing 
functions. These functions can also be performed 
manually by the pilot using the emergency 
throttle. The emergency throttle is mechanically 
linked to the main metering valve in such a way 
that it can increase the main metering valve open
ing demanded by automatic components of the 
fuel control, but cannot reduce it. Therefore, the 
speed selector must be in flight idle before the 
pilot can exercise complete control of the engine 
with the emergency throttle. The stator vane 
actuating system continues to function but the 
automatic fuel scheduling parameters which 
prevent overtemps, lean blowouts and compressor 
stalls are bypassed when operating on emergency 
throttle. 

FUEL SYSTEM 

See figure 1-15. 

FUEL SYSTEM MANAGEMENT 

The operation of the fuel system is automatic. Fuel 
is supplied to the engine from the forward tank 
only and an ejector type fuel transfer system auto
matically transfers fuel from the aft tank to the 
forward tank whenever either or both fuel booster 
pumps are operating. Overflow of the forward tank 
is prevented by a float valve which interrupts the 
transfer of fuel from the aft tank when the forward 
tank is full. If both boost pumps fail, the system 
will not transfer fuel from the aft tank. Any fuel 
remaining in the aft tank will be unusable. 

I WARNING I 
If dual boost pump failure occurs, the 
engine-driven pump must draw fuel from 
the tank up to the engine. Use of high 
power settings will help prevent loss of 
suction. Since the fuel system is unable 
to transfer fuel from the aft tank to the 
forward tank, the engine will flame out 
when the forward tank is emptied. For 
this reason, the Fuel Quantity Gage is 
kept in the FWD position in flight so 
that the fuel quantity of the tank 
feeding the engine will be displayed. 



Fuel Flow 
Control Divider Type of 

~ Setting Setting Start to hped 

JP-4 4 4 Normal 

JP-4 4 5 Hot Start 

JP-4 5 4 Cold Hangup tendency 

JP-4 5 5 Hot Start 

JP-5 5 5 Normal 

JP-5 4 5 Hot Start tendency 

JP-5 5 4 Cold Hangup 

JP-5 4 4 Cold Hangup 

Figure 7-1. Fuel, Fuel Control, and Flow Divider Settings 
VS S-rart to Expecc Chart 

MIXING OF FUELS 

The mixing of fuels is not recommended because 
or problems encountered with starts. Figure 7-1 
shows the types of starts that may be expected 
with various combinations of fuel, fuel control 
settings, and flow divider settings. After using JP-5 
and refueling with JP-4, in the initial start with no 
changes to the fuel control or flow divider, a 
normal start will result because of JP-5 fuel in the 
lines. Subsequent starts may go hot unless the set
tings are changed . With a mix o r JP-4 and JP-5 in 
the lines, the type of start to expect may be deter
mined by interpolating the results listed in figure 
7 -1. 

POWER TURBINE OVERSPEED 

SYSTEM 
The power turbine overspeed system functions 
automatically, when the flex shaft is intact, to pre
vent destructive overspeed of the power turbine. 
Without this system the power turbine could dis
integrate if the engine load were suddenly removed 
or reduced to a vary low level, such as, fa ilure of 
power turbine drive shaft or failure of the trans
mission input section. A pilot-induced overspeed 
caused by misapplication of emergency throttle 
will also actuate the system . When the power 
turbine governor in the fuel control senses a power 
turbine speed of 122%, the overspeed shutoff 
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valve closes, stopping all fuel flow to the engine. 
The engine then flames out. It may relight when 
power turbine speed falls below 122% if the com
bustion or turbine sections are hot enough to pro
vide a source of ignition and if the fuel /air ratio 
is favorable. 

ROTOR OVERSPEED SYSTEM 

See figure 1-7 . 

The rotor overspeed system protects the main 
rotor from d estructive overspeeds by an automatic 
power reduction when rotor speed .reaches 110%. 
The power reduction is accomplished by bleeding 
to the atmosphere, the compressor discharge pres
sure (P3) signal sensed by the fuel control. The fuel 
control immediately schedules a greatly reduced 
fuel flow appropriate to the false signal now 
received from the compressor and engine power is 
drastically reduced. Engine power is restored when 
rotor speed falls below 110%. 

NOTE 

The rotor overspeed system o ffers no 
protection against overspeeds resulting 
Crom mismanagement of emergency 
throttle. 

NORMAL OPERATION 

Rotor speed is sensed by the centrifugally actuated 
rotor speed switch mounted on the main trans
mission . At 110%, a set oC electrical contacts in the 
rotor speed switch close , energizing the P3 solenoid 
valve. The solenoid valve opens when energized, 
bleeding t he compressor discharge pressure signal 
to atmosphere. The stator vane actuator switch, 
which responds to gas generator speed, breaks the 
circuit to t he solenoid valve when the gas generator 
speed drops to about 75%. If rotor speed re mains 
above 110% for a sustained period, gas generator 
speed will oscillate about 75% due to the action 
of the stator vane actuator switch . When rotor 
speed fall s below 110%, the electrical contacts in 
the rotor speed switch open, de-energizing the 
solenoid valve and restoring full engine power. 

ROTOR OVERSPEED TEST 

A switch marked ENG OVSPD TEST bas been 
incorporated in the rotor overspeed system to 
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permit a functional check of Test NO. 1 by the 
pilot at rotor speeds within tbe normal operating 
range. The 110% overspeed contacts are tested by 
maintenance person.nel. 

Test NO. 1 

Placing the ENG OVSPD TEST switch in the NO. 1 
position allows the pilot to check the functioning 
of the stator vane actuator switch and the solenoid 

1~ 

valve. When the speed selector is advanced from 
the night idle position, gas generator speed 
increases until tbe stator vane actuator switch 
closes at the value obtained from figure 5-3 
(normally about 75%). Gas generator speed then 
drops, opening the stato r vane actuator switch, 
which will stop bleeding Pa. Gas generator speed 
will oscillate with the upper end of speed range at 
the value obtained from figure 5-3 until the ENG 
OVSPD TEST switch is moved to NORMAL or the 
speed selector is retarded. 
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SECTION VI 11 
CREW DUTIES 
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INTRODUCTION 

Each flight crewmember has duties other than 
those covered in NORMAL PROCEDURES, 
Section 11, and EMERGENCY PROCEDURES, 
Section III. These additional duties are contained 
in this section. The minimum allowable crew for 
the operation of the helicopter is one pilot . A co
pilot and/or a night mechanic may also be carried. 

PILOT IN COMMAND 

The pilot in command is responsible for the sa.fe 
and orderly conduct of the flight. His responsibil
ity and authority exist from the time he enters the 
aircraft preparatory to flight until he leaves it upon 
completion of the night or mission. He shall be 
responsible for insuring that his crew and passen
gers are properly briefed . Responsibility for all 
phases of the flight rests with the pilot in com
mand. The pilot in command shall perform the 
duties of copilot in flight while not operating the 
flight controls. 

COPILOT 

The copilot 's duty is to assist the pilot. His general 
duties are : 

1. Act as safety pilot. 

2. Monitor aircraft instruments. 

INSTRUMENT APPROACH 
OPERATIONS . .. ................ .. ... 8-2 

BEEP TO A HOVER ........... . ..... . ... 8-2 

PASSENGER BRIEFING . . ...... . ... . .... 8-2 

SAFETY DEVICES . . . . ...... . ........... 8-3 

3. Operate communication and navigation 
equipment. 

4 . Navigate . 

5. Make required reports in normal and emer
gency situations. 

6. Ensure that he receives an adequate briefing 
from the pilot for and during the flight and to 
question anything he fails to understand. 

AIRCREWMAN 

The aircrewman 's duties include but. are not 
limited to the following : 

1. Brief passengers on aircraft emergency pro
cedures, emergency ex its, and survival equipment 
as directed by the pilot. 

2. Check the helicopter for fumes and leaks in-
flight. 

3. Perform lookout duties as directed. 

4. Monitor communications radios. 

5. Insure the safety and comfort of the passen
gers. 
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FLIGHT MECHANIC 

The flight mechanic's duties include those of an 
aircrewman plus the following: 

1. Perform the hoist check. 

2. Perform hoisting and rescue platform re
coveries as directed. 

3. Perform cargo sling operations as directed. 

INSTRUMENT APPROACH 
OPERATIONS 
PILOT DUTIES 

Prior to commencing an instrument approach the 
pilot will brief the copilot and the flight mechanic 
on the particulars of the approach. The brief will 
include as a minimum the following items when 
they apply. 

1. The type of approach and the frequencies of 
the navigation aids to be used during the approach. 

2. The courses to be set in the course display 
windows. 

3. Approach minimums. 

4. Minimum altitudes for each phase of the 
approach. 

5. Missed approach timing. 

6. Missed approach procedures. 

7. Designation of the pilot to handle communi
cations. 

8. Designation of the pilot to monitor the navi
gation aid used for the approach. 

9. Procedures to be followed after the safety 
pilot is visual. 

10. Type of subsequent approach and inten
tions. 

COPILOT DUTIES 

1. Perform gimeral copilot's duties. , 
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2. Provide the pilot with heading and altitude 
information from the approach plate. 

3. Start and stop the clock. 

4. Advise the pilot 100 feet prior to, and reach
ing all minimum altitudes. 

5. Report when visual reference is established. 

FLIGHT MECHANIC DUTIES 

1. Look out for other aircra.ft during periods of 
visual meteorological conditions. 

BEEP TO A HOVER 

PILOT DUTIES 

The following is a minimum list of items on which 
the pilot must brief the crew prior to commencing 
a BEEP TO A HOVER. . 

1. Procedures to be used (full pattern or 
straight-in). 

2. Beep heading. 

3. Time from rollout on heading to the gate. 

4. Special instructions to copilot and aircrew
man. 

· COPILOT DUTIES 

1. Perform general copilot's duties. 

2. Perform safety pilot duties (SECTION IX, 
Beep To A Hover). 

CREWMEN DUTIES 

1. As briefed by the pilot . 

PASSENGER BRIEFING 

The pilot in command shall insure that all passen
gers embarked receive an adequate briefing. This 
briefing shall encompass at least the fol1owing: 

1. Use of parachutes (if carried). 



2. Use of lifejackets (it flight over water). 

3. Applicable alerting signals in event of an 
emergency. 

4. Action required in case of ditching or crash 
landing. 

6. Emergency exits. 

6. Use of other emergency equipment. 

7 . No smoking and seat belt rules. 
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SAFETY DEVICES 

The safety belt and shoulder harness (if provided) 
of each occupant shall be fastened properly from 
prior to takeoff until subsequent to landing, 
except when nece$ary activities require tempo
rary removal. This removal shall not be made 
below 1,000 feet absolute altitude without 
authorization by the pilot in command. Crew 
members engaged in activity near an open hatch 
while airborne shall wear a properly attached 
safety harness. 
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SECTION IX 
ALL WEATHER OPERATION 

TABLE OF CONTENTS 

INTRODUCTION ........... . 9-1 

NIGHT PROCEDURES . ...... ... .... .. .. 9-1 

INSTRUMENT FLIGHT PROCEDURES .... 9-1 

.BEEP TO A HOVER APPROACH ......... 9-2 

INTRODUCTION 

This section contains only those procedures that 
differ from or are in addition to the normal opera
ting procedures outlint¾.1 in Section II except 
where repetition is necessary for emphasis, clarity, 
or continuity of thought. 

NIGHT PROCEDURES 

Night flying procedures do not differ from daylight 
procedures in the HH52A. However, additional 
considerations include preflighting all lights, use of 
a taxi director with lighted wands, and knowledge 
of operating areas, etc. For HH52A aircraft an 
operative ASE system and an operative radalt are 
requ.ire<l for night flight. Only in matters of life or 
death may Commanding Officers waive this provi
sion. This is not intended to prevent pilots from 
practicing basic maneuvers at night with the ASE 
intentionally secured. The use of trim rnlease at 
night is a matter of pilot technique, however, the 
trim release should be used only when the pilot has 
good visual reference. 

I Pilot requirements are found in COMDTINST 
M3710.l. 

INSTRUMENT FLIGHT 
PROCEDURES 

The HH62A exhibits excellent basic instrument 
flight characteristics with ASE operating. However, 
backup capability in the communications-naviga
tion equipment is lacking, and only engine anti-

COLD WEA'fHER OPERATIONS .. . ...... 9-6 

HOT WEATHER PROCEDURES ....... ... 9-10 

DESERT PROCEDURES ....... . ........ 9-11 

MOUNTAIN AND ROUGH TERRAIN 
FLYING ............................ 9-11 

icing equipment is provided. Compliance with the 
following rules is therefore mandatory: 

l . An operating ASE system and radalt are 
required for instrument flight. Only in matters of 
life or death may a commanding officer waive this 
provision. 

2. Flight into known icing conditions is prohi, 
bited. 

3 . Pilot requirements are listed in COMDTINST I 
M3710.1. 

4. The VGI is adjusted during the NORMAL 
PROCEDURES INSTRUMENT CHECK, and is 
not readjusted during flight. 

5. The Trim Release will not be used during 
instrument flight . 

INSTRUMENT TAKEOFF 

General 

The purpose of this maneuver is to transition to a 
56 knot climb under conditions where positive 
visual contact with the surface cannot be main
tained, such as over water at night. 

Procedure 

1. Prior to commencing the Instrument Takeoff 
(ITO), accomplish the following : 

a. Brief Safety Pilot. 
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b. Before Takeoff Check. 

c. Feet flat on the d eck. 

NOTE 

If the ITO is commenced from the level 
ground, preload the tail rotor by apply
ing left pedal until 30 to 36% Q, then 
place feet flat on the deck. 

2. Initiate a smooth application of collective to 
95. 100% torque, maintain a nose on the horizon, 
wings level attitude by overriding cyclic trim as 
necessary. Once a positive rate of climb has been 
established and when p~ing 40 to 60 feet on the 
RADAL'f, override pitch and lateral trim to attain 
an accelerating attitude of O to 3 degrees nose 
down. Keep the wings level. Approaching 56 knots, 
trim to maintain a 55 knot climb. 

The yaw heading retention feature of 
the ASE may not hold. Close monitoring 
of the heading during the initial phase of 
the ITO is required. 

INSTRUMENT CLIMB 

Climb from takeoff to 1000 feet AGL at 95 
pe.rcent torque and 56 knots. Above 1000 feet 
AGL, increase climb speed to 70 knots. 100% 
torque may be used if necessary to avoid terrain. 
Limit torque settings above 96% to 6 minutes dura
tion. For short duration climbs during cruise, 
increase collective to obtain desired climb rate 
while maintaining cruise airspeed. 

INSTRUMENT CRUISE 

Cruise speed is at the discretion of the pilot. 

HOLDING 

Holding for short periods will be at cruise RPM. 
Holding for long periods or when fuel is critical 
will be at 96% Nf/Nr and 55 knots. 

DESCENT 

Descents are made at cruise airspeeds. 
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INSTRUMENT APPROACHES 

Use standard instrument approach procedures. 
Approach airspeeds are at the discretion of the 
pilot. 

The BEFORE LANDING CHECK will be acc:om
plished as follows: 

1. On GCA and ASR - when directed to "PER
FORM COCKPIT CHECK". 

2. On ILS, VOR, TACAN, ADF and LF - prior 
to final approach fix. 

MISSED APPROACH PROCEDURE 

At any time the approach appears unsafe or if the 
field is not in sight at approach minimums, the 
pilot should announce GO AROUND on the ICS, 
increase torque to 95% and establish a climb at 56 
to 70 knots. 

BEEP TO A HOVER APPROACH 

GENERAL 
' 

A Beep to a Hover Approach shall be used to tran
sition to a hover under conditions where positive 
visual contact with the surface cannot be estab
lished by 140 feet . The BEEP provides positive 
control of the descent and will preclude flying into 
the surface. 

A beep should not be attempted if the 
aircraft cannot hover out of ground 
effect, as determined by performance 
data. 

PROCEDURE 

When stabilized in level flight at 56 knots and prior 
to crossing datum: 

1. Conduct the BEFORE LANDING CHECK. 

2. Conduct instrument crosscheck : 

a. Nf/Nr - RECHECKED. 

b. Airspeed 56 knots- RECHECKED. 



55 seconds 
site, dllum 
start turn 

reset 
clock 

Levuf 300 fl 
turn. 

PRIOR TO DATUM. PAE -LANDING CHECK LIST 

I Complete 1nst,ument cross check 

AT DATUM OUTBOUND: 
300 fl . AGL 

55 knots 

1 Stan Clock 
2. Hold heading 15 seconds • 

then turn 40' 

•Jn calm wind conditions. an addl tlonat 
30 seconds may bo added to both out 
bound and Inbound legs. This wl fl provide 
sufllclcmt time lu descend to and stablLlze 
at 140 loet prior to reaching the gatu.' 

~ Saltly pilot posltl°" 
tlgfll 

Prior to rolloul safety pilot says, 

70 h ,./30 kts. 

\,oo 11. 140 kts. 

140 II . / SS k1s . 

Al 140 11 . and end 
ol llme• 

~WINO LEVEL : 
1 S111r1 clock 
2. Reduce 0 10'11, 
3 0..Cend 10 

140 It 

Safety pi lot scans for 
datum Wind line O.K." Of " Roll out heading _ _ ." 

BEEP TO HOVER 

Figure g. 1. Beep to Hover 
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c. VGI - CHECKED. 

d . Radalt - CHECK AND SET BOTH BUGS 
TO 40 FEET. 

e. Torque - CHECKED AND NOTED. 

f. Flight director - SET CG TRIM 
HORIZONTAL BAR BETWEEN CENTER INDEX 
AND TWO UNITS BELOW CENTER INDEX. 

g. MA-1 compass-CROSSCHECK WITH 
WET COMP ASS. 

h . Altimeter - CHECK AND COMPARE 
WITH RADALT. 

i. Clock - RESET. 

j . VSI - CHECKED. 

BEEP PATTERN 

NOTE 

'fhe pilot in control is called the pilot. 
The other pilot is the safety pilot. 

1 . Establish 300 feet and 55 knots. 

2. Pas.,ing over datum on a downwind heading 
start the clock. 

3 . 15 seconds (46 seconds if using tbe calm 
wind option) past datum, initiate a standard rate 
turn of 40° - normally toward the pilot's side of 
the aircraft. 

4. Safety pilot, with the acquiescence of the 
pilot, positions the controllable landing light for 
use by the safety pilot. 

5. 55 seconds (1 minute, 25 seconds if using the 
calm-wind o ption) after passing datum, initiate a 
standard rate tum in the opposite direction from 
the initial turn . Reset the clock . 

6 . The safety pilot scans to t he inside of the 
tum and estimates the heading to bring the heli
copter back to datum. He advises the pilot "Wind 
line o kay" or " Roll out heading ___ " 

7 . After roll out on heading place feet flat on 
deck , restart clock and make an immediate torque 
reduction . 

8. Start immediate descent to 140 feet using 
approximately 10% less torque than required for 
55 knot cruise. 

WARNING I 
IC the rate of descent exceeds 400 feet
per-minute any time during this 
maneuver, execute a go around. 

9. Tum on lights at pilot's d iscretion. 

10 . Safety pilot monitors descent and warns 
pilot when passing 180 feet . 

11 . Level off and stabilize at 140 feet . 

12. Safety pilot continues to monitor radar 
altitude while scanning outside. 

13. The gate for commencing the Beep to Hover 
is reached 30 seconds after restarting the clock in 
calm winds (60 seconds if using calm wind option) . 
An additional 15 seconds must be added for each 
6 knots of wind . 

14. Arriving at the gate, commence the beep to 
hover. Begin decreasing torque to approximately 
10%-15% less than that required for 55 knots 
cruise and begin to beep the nose up toward 6°. 
Vary the rate of beep to arrive at these check 
points. 

Altitude 

140 
100 
70 

A irspeed (KIAS) 

55 
40 
30 

I WARNING I 
Do not lower collective to correct errors 
in altitude/airspeed relationships as 
dangerous rates o f descent can develop. 



This attitude power combination will cause a 
gradual deceleration and a descent of 100 to 150 
feet-per-minute. After commenci,!'lg the beep to a 
hover from the gate, control inputs are made with 
the BEEPER TRIM button, using short beeps and 
very small collective changes. Heading control is 
left entirely with the ASE heading retention 
feature. 

WARNING I 
lf during the beep to a hover the heli
copter attitude exceeds 12° nose-up, 5o 
nose-down, or 6° roll, level the heli
copter and execute an instrument take
off. 

I 15. Safety pilot warns pilot when passing 60 
feet. 

16. At approximately 60 feet, begin increasing 
collective, predicated on rate of RADALT needle 
movement, to control the descent and establish a 
hover of 40 feet . The nose will pitch up propor
tionate to the amount and rate of collective 
application. In wind conditions less than 10 knots, 
the night characteristics of the helicopter will 
cause it to assume a hover attitude when hovering 
airspeed is reached . In winds greater than 10 knots, 
the pilot should assume a hover attitude when air
speed drops to a value equal to existing wind 
velocity. 

17. The safety pilot scans outside to gain visual 
reference for hovering. If he acquires sufficient 
visual references he calls "I'm visual." 

18. Thf! pilot passes control to the safety pilot. 

19. When the saft!ty pilot acknowledges control, 
the pilot shifts his scan outside and acquires visual 
rf!ference. When he has visual reference well estab
lished the pilot states " l 'm visual" and control is 
returned to the pilot. 

Before transitioning to visual flight, pilots 
must be absolutely sure that they do 
not merely see the surface but rather 
that they see enough to give them good 
reference for control o f the helicopter. 
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20. In event the safety pilot does not acquire 
satisfactory visual contact within 10 Reconds of 
establishing a hover, the pilot may start a very 
gr.u.lual descent to 30 feet radar altitude (after 
advising the safety pilot of his intention) . 

21. If visual reference is not established at 30 
feet, execute an instrument takeoff. 

Once the safety pilot has established a 
hover, the pilot should not move the 
landing light to light his side of the air
craft until he has adequate references 
for hovering. 

STRAIGHT-IN BEEP PATTERN 

During periods of good visibility the pilot may 
elect to abbreviate the Beep to a Hover approach 
by flying a straight-in pattern. 

Procedure 

1. Conduct Before Landing Check and Instru
ment crosscheck no lower than 300 feet AGL. 

2. Position aircraft directly downwind from 
datum at 300 feet AGL and 65 knots. 

3. Commence descent to 140 feet AGL as out
lined in stops 8 through 12 of the beep pattern. 

4. Safety pilot visually estimates gate position 
and directs the pilot to commence the beep. 

5. Complete the maneuver as outlined in steps 
14 through 20 of the beep pattern. 

COLD WEATHER OPERATIONS 

GENERAL 

Helicopter operations in cold weather present 
various problems depending on: The base o f 
oper.ttion, temperature, wind, precipitation, and 
surface condition. Maintenance work that is easily 
accomplished in warm conditions becomes 
extremely difficult to perform in remote areas with 
limited equipment and cold temperatures. 

9.5 



T.O. 1H-52A·1 

Cold is the real enemy. As the temperature drops 
more precautions are required. Cold brings physical 
hazards to the crew and limits their abilities. 
Extremely cold fluids such as fuel and oil may 
cause frostbite if spilled on exposed flesh. Static 
electricity builds very rapidly in cold, dry air. The 
parts of the helicopter that seem to be most 
susceptible to failure in cold weather are lubricated 
shafts and bearings, e.g. ground inverter and elec
tronics equipment, and rubber seals, e.g. in the 
auxiliary servos. Moisture, usually from condensa
tion or melted ice, may freeze in critical areas. 
Pressures of the tire, landing gear strut, fire extin
guisher bottle, and accumulators will decrease as 
the temperature decreases. 

When deploying to a remote area, a battery that 
has recently been deep cycled will provide maxi· 
mum performance. An extra battery connected in 
parallel with the instalJed battery may also be 
carried. Anticipate hot starts and cold hangups. A 
spare igniter plug may be carried for the heater. If 
a spare is not available, the crewman can remove 
and clean the plug if it fouls. At low temperatures, 
at least 16 minutes will be required to adequately 
warm up the systems. Wind may be the result of 
rotor wash or natural forces but in either case it 
increases the rate of heat losses. Consequently, the 
time that personnel are exposed must be kept to a 
minimum. The exact effects of wind chill to bell· 
copter components cannot be predicted but it will 
cause cooling at a more rapid rate. Wind may also 
cause restricted visibility by blowing snow. 

When hovering in loose or powdery conditions all 
ground references may be lost. Therefore, when 
po$ible, avoid areas of loose or powdery snow for 
takeoffs and landings. When this is not possible and 
conditions permit, a no-hover takeoff or landing 
will keep the blowing snow a.ft of the cockpit. If a 
no-hover takeoff is not practical, an instrument 
takeoff may be warranted. If a no-hover landing is 
not advisable it may be possible to sweep the land
ing area with rotor wash. To do this, air taxi over 
area at a speed just fast enough to keep the blow
ing snow aft of the cockpit, continue until the 
loose snow has been blown away . 

Precipitation adversely affects both flight and 
ground operations. Flight into known icing condi
tions is prohibited. Ice and snow accumulations on 
the windshield and canopy may be inge.sted into 
the engine causing engine failure. Any precautions 
that protect the helicopter from accumulating ice 

or snow after shutdown will greatly simplify pre
parations for the next flight. 

Although other surface conditions may be encoun
tered, ice and snow covered surfaces are generally 
associated with cold weather operations. Ice 
chocks are recommended for operation on ice or 
snow covered surfaces. During ground operations 
involving torque changes, ensure that personnel 
and equipment are well clear as slewing of the 
helicopter may occur. If conditions are extremely 
slippery, the pilot may delay the over speed system 
checks. Loose powdery snow and crusts (surface 
or hidden) should be anticipated on all landings on 
snow. Snow depth is less in clear areas where there 
is little or no drift effect. Landings should be made 
only to surfaces of known characteristics. If it is 
necessary to land on an unfamiliar snow covered 
surface, competent personnel should physically 
check snow depth, hardness, and hidden obstruc
tions before landing. After contacting the su rface, 
slowly reduce collective pitch until the wheels 
come to rest on a level plane or the bottom or the 
fuselage comes to rest on the surface. This will pre
vent any serious consequences if one wheel should 
hang up or break through a crust of snow. Make 
smooth power changes when the fuselage is resting 
on the surface. Providing there are no obstructions, 
the ta.il rotor will be clear when the fuselage rests 
on a level surface or a nose low attitude is main
tained . Except in an emergency, never reduce rpm 
until it is positively determined' that the helicopter 
will not settle. Be alert for a warm fuselage melting 
the snow adjacent to it and subsequently refreezing 
to the surface. 

WARNING I 
Main and tail rotor ground clearances are 
reduced with the helicopter resting on 
the fuselage. Therefore, personnel enter
ing or leaving the helicopter should 
exercise extreme caution to preclude 
being struck by the blades. 

PREPARATION FOR FLIGHT 

In addition to accomplishing ll normal exterior in
spection, engine inlets, rotor head, main rotor 
blades, tail rotor, and flight controls should be 
thoroughly inspected and should be free of all ice 
and snow. Check that fuel tank vents, heater vents, 
and pitot tube (including static ports) are free of 
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snow and ice; that landing gear struts and tires arc 
properly inflated; and that a well charged battery 
has been installed. Check the engine for ice and 
snow. If ice and snow is found, the engine must be 
thawed out with hot air prior to attempting a start. 

[~ 
Conduct a thorough inspection of 
rubber boots on rotor head and primary 
servo pilot valves to insure no moisture 
is present which may freeze in flight 
and cause control malfunctions. 

MAIN ROTOR BLADES DE-ICING 

To remove ice from rotor blades, use anti-icing and 
defrosting fluid MIL-D-8243 heated to 180°F and 
applied in a small stream under pressure. Be partic
ularly alert for ice frozen in blade tip caps, which 
could create a lateral imbalance. 

Ice should not be chipped from blade 
surfaces due to danger of damage to 
blades. Even minor scratches are stress 
risers and could lead to cracks. Portable 
ground heaters or de-icing fluid may be 
used to remove an accumulation that 
cannot be swept off. Do not de-ice 
windows with de-icing fluid, alcohol, or 
other materials that can soften plastic. 
Never use de-icing fluid containing 
methyl-alcohol. Methyl-alcohol deterio
rates the main rotor blade pocket to spar 
bonding material. 

PREHEAT INSTRUCTIONS 

If main transmission oil tcmperatur~ is below 
- ts0 c it must be preheated prior to engagement 
to prevent damage. No preheat is required for the 
intermediate and tail rotor gear boxes. 

NOTE 

In an emergency situation, when no pre
heat equipment is available, engagement 
may be accomplished in temperatures 
down to - 2soc. 
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To preheat proceed as follows : 

1 . Install a heavy canvas cloth or equivalent 
over the main transmission area. A 24-foot cargo 
chute, split at 120° intervals wilh Velcro tape sewn 
to the splits makes an excellent barrier. When 
draped over main rotor head, the chute will cover 
the engine compartment, transmission and oil 
cooler. 

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

3. Utilizing a 200,000 BTU heater or equiva
lent, with 7-inch ducts, direct heat to the main gear 
box input section to insure lubrication of the input 
sleeve bearings and heat to the oil cooler. 

NOTE 

The t ransmission oil temperature gage 
operates on 28 volts de from the de 
essential bus. 

4. The following table is representative of pre
heat time utilizing the 24-foot cargo chute cover 
and 200,000 BTU preheat source. 

A mbient 
Temperature 

T ime 
Duration 

20 minutes 
30 minutes 

Preheated 
Temperature 

TABLE OF MAIN GEAR BOX WARMUP AND 
COOLING RA TES 

Warmup data is based on the time required al 
100% Nf/Nr and flat pitch to raise the transmission 
oil temperature to +4o0 c . 

Ambient Preheated 
Temperature MGB Time 

- 30°C o0 c 10 minutes 
- 15°C - 16°C 10 minutes 
- 3o0 c +15°C 6 minutes 
- 4o0 c + soc 9 minutes 
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Cool down data is based on time required for 
transmission oil temperature to cool from 79° to 
o0 c. 

Ambient 
Temperature 

- 15°C 
--2a0 c 
-32°C 
- 4o0 c 

25 kt Wind/No Wind 

3.0 hours/5.5 hours 
1.8 hours/3.0 hours 
1.3 hours/2.5 hours 
1.1 hours/1 .8 hours 

NOTE 

Engine cooling is more rapid and a tem
perature drop from +40° to - 32°c in 
one hour at -4o0 c ambient with a 25 
knot wind may be expected. When 
engine oil temperature is below -25°C 
a successful start without preheat 
application is doubtful, even with use of 
parallel batteries. 

ENGINE STARTING 

After the above preheat is accomplished and 
ground heater ducts have been removed, accom
plish a normal engine start. At extremely low tem
peratures it is possible that the engine oil pressure 
will go to maximum value during an engine start. 
If engine oil pressure does not drop to operating 
limits within 30 seconds after the engine has 
reached idle rpm, stopcock the engine and investi
gate. When oil pressure stabilizes and the trans
mission oil temperature gage maintains an indica
tion of - 1s0 c or warmer, rotor ~peed may be 
slowly increased to 100% Nr, being careful not to 
exceed transmission oil pressure limitations. 

NOTE 

Be alert for hot starts or cold hangups. It 
may take as long as 5 minutes of emer
gency throttle operation before the fuel 
control will perform satisfactorily. 

If the battery voltage is so low that a battery start 
cannot be accomplished, an additional source of 
battery power may be connected in parallel with 
the installed battery or through the de external 
power receptacle. 
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GROUND CHECK OF SYSTEMS 

Accomplish normal check for systems as in Section 
11. In cold weather make sure all instruments have 
warmed up sufficiently to insure nonnal operation. 
Check for sluggish instruments during taxiing. 

NOTE 

A T5 increase of approximately 1 o0 can 
be anticipated when using engine anti
ice. 

Possible erratic operation of relays, and 
inability to change radio frequencies 
may be experienced until some degree 
of cockpit/cabin heat is attained. 

DURING FLIGHT 

During flight use the cabin heater, engine inlet anti
icing, and windshield defrost systems as required. 
The horizon may be lost when flying over large un
broken expanses of snow. IC such a situation exists, 
the helicopter should be Oown entirely by instru
ments at a safe altitude. Colored glasses should be 
worn in snow areas to prevent snow blindness. At 
the first indication of icing tum and fly Crom the 
icing conditions. Some significant locations to 
observe for ice or snow accumulation are the wind· 
shield wipers, pitot tube and sponsons. Rotor 
rotation amplifies ice accumulation and the ice 
accretion on parts of the fuselage will not provide 
the pilot with a direct indication of ice accretion 
on the rotor system. Increased indicated torque 
accompanies ice accumulation on the main rotor 
and is a useful indication of ice accretion. 
Continued flight may cause ice ingestion in the 
engine from areas forward of the inlet. Icing of the 
air inlet area is an ever present possibiliLy when 
operating in weather with temperatures of 1 o0 c 
and below with visible moisture with the excep
tion of dry snow. Snow below a temperature of 
-4oc can be assumed to be dry if there is no 
accumulation on the helicopter, in which case the 
engine anti-ice should be turne<l off. Takeoffs into 
fog or low clouds when the temperature is at or 
near freezing result in engine inlet icing. Climbs 



should be made at higher t han normal rates under 
such conditions. Engine inlet icing docs not neces
sarily occur with blade icing. 

I WARNING I 
This helicopter is restricted from flying 
in known icing condit ions when visible 
moisture, except dry snow, is present. 
When icing conditions, except dry snow, 
are inadvertently encountered immedi
ately t.urn on the engine inlet anti-icing 
system if not. previously accomplished. 
With dry snow present, use of the anti
icing system may result in melting of the 
snow on the intake ducts with subse
quent re-freezing and ice accumulation 
at the engine front frame . Under such 
conditions use of the inlet anti-icing 
system is not recommended. 

NOTE 

The ENG INLET ANTI-IC~ caution 
light will remain on if the capability of 
the system is exceeded. At low tempera
tures where this occurs, icing is usually 
not encountered due to the lack of 
moisture in the air. 

Autorotation at low gross weights in low 
density altitude conditions may result in 
loss of generators. If flight at low gross 
weights is required in night o f IFR con
ditions autorotation rpm should be 
reset. See CGTP 1H-52A-2 for amplify
ing deta ils. 

I WARNING I 
Do not attempt to shed accumulated ice 
from the rotor systems by rapidly pump
ing the collective or rapid cyclic control 
pulse inputs, as asymmetrical shedding 
may occur resulting in severe vibrations. 
The roost effective means to induce 
shedding is by rotor speed variation. 
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If snow or ice accumulates during flight a precau
tionary landing should be made to remove the 
accumulation. If a landing is not possible, change 
altitude to leave t he icing environment. 

I WARNING I 
With excessive ice accumulation on the 
inboard portion of the main rotor, it 
may not be possible to maintain auto
rotational rotor speed to provide su ffi. 
cient rotor kinetic energy to ensure a 
safe autorotational landing in the event 
of an engine failure. 

SECUR ING 

A little effort by the t1ight crew following the days 
flight operations will greatly simplify operations 
the following day. As soon as the helicopter is 
parked, chock the wheels and release the brakes. 
Fuel the helicopter to prevent moisture from enter
ing the fuHI system. Drain the following items of 
condensation while the component temperature is 
still above freezing. 

Item 

I WARNING I 
The use of Fuel System Icing Inhibitor 
in the jet fuel is mandatory. Fuels 
obtained from military facilities contain 
ice inhibitor. Aviation units and night 
crews shall ensure its presence in any 
commercial fuel procured. Icing inhibi
tor shall be used in a ratio of 0 .08%-
0.20% by volume (approximately 1 pint 
per 100 gallons of jet fuel). Additive 
should meet requirements of MIL-1-
27686E (commercial name PRIST). 

Special Instructions 
Fuel Filter Lower platform on the left hand 

side of the t ransmission fairing. 
Momentarily depress valve to 
eliminate any water. 

Fuel Tank 
Sumps 

Momentarily depress valves at 
bottom of the fuselage to elimi
nate any water 
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Engine Oil 
Tank Sump 

Momentarily depre~ the drain 
valve plunger at the bottom of the 
oil tank. 

Remove ice from vents, drains and breathers. Clean 
landing gear oleo struts of dirt, snow, and ice with 
a clean cloth soaked in hydraulic flu id. Remove the 
battery and store in a heated room if Lhe tempera
lure will go below · -25oc (- 13°F) or if the tem
perature will remain below freezing for 4 hours or 
more . Check and refill the windshield wai;her 
reservoir as necessary. A solution of 60% ethylene 
glycol and 40% water prepared according to Speci
fication O-A-548 is effective for temperatures as 
low as - 53.9°C (--,,5°F) . Close doors, windows , 
and work platforms. Jnstall protective engine 
covers. 

To prevent melted snow from accumu
lating in the bottom of the compressor 
case and freezing, thereby causing subse
quent locking of the compre~or blades, 
take the following precautions: When 
parking or mooring in snow conditions 
with temperatures below freezing, install 
the engine inlet duct plug immediately 
after the compressor blades have 
stopped turning. Leave Lhe exhaust 
duct plug out until the engine has cooled 
sufficiently , then install. 

Cover the rotor head to minimize ice and snow 
buildups in this critical area. Closing the engine 
compartment shutter doors will help minimize 
snow buildups on the engine deck. A plastic 
tarpaulin draped across the engine and out under 
the engine cowling doors will provide added pro
tection from snow buildups. Snow accumulations 
in this area will melt after the engine is started, run 
into the engine and transmission deck drains, re
freeze, and stop up the drain lines. Charts, rags, 
newspapers or some similar material should be 
placed under the tires if parking outside overnight 
to prevent t he wheels from freezing Lo the ground. 
To prevent icing of rotor blades with helicopter 
parked in freezing rain , light weight blade covers 
($14-60-4093-11) are recommended. Anti-icing 
and de-frosting flujd MIL-D-8243 should be 
applied to the blades before installing covers to 
prevent freezing of covers to blades; however, if 
covers are not available anti-icing and de-frosting 
fluid MlL-D-8243 can be used Lo prevent icing. Re-
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application of the fluid will be required ai; rain 
washes fluid away. 

Ant i-icing materials are inflammable and 
Loxic. They should not be applied 
around heater or engine exhausts. Avoid 
contact with skin or eyes. Never use de
icing nuid containing methyl-alcohol. 
Methyl-alcohol deteriorates the main 
rotor blade pocket to spar bonding 
material. 

HOT WEATHER PROCEDURES 
Hot weather operation, as distinguished from 
desert operation, generally means operation in a 
hot, humid atmosphere . High humidity usually 
results in the condensation of moisture throughout 
the helicopter. Possible results include malfunc
tioning of electrical equipment, fogging of instru
ments, rusting of metal parts, and the growth of 
fungi in vital areas of the helicopter. Further 
results may be pollution of lubricants and fluids, 
and deterioration of nonmetallic materials. Normal 
procedures, outlined in Section ll, will be followed 
for all phases of operation with emphasis placed on 
the data contained herein. More power will be 
required Lo hover during hot weather than on a 
standard day. Hovering ceilings will be lo wer for 
the same gross weight and power settings on a hot 
day. The flight should be thoroughly planned to 
compensate for existing conditions by using I.he 
charts in Append.ix I. Check for the presence of 
corrosion or fungus at joints, hinge points, and 
similar locations. Any fungus or corrosion found 
must be removed. If instruments, equipment, and 
controls are moisture coated, wipe them dry with a 
clean soft cloth . 

NOTE 

As fuel density decreases with a rise in 
ambient temperature, total usable fuel 
quantities will be reduced, thus resulting 
in a decrease in normal operating range. 
When the helicopter is parked , the cabin 
door should be opened if weather per
mits. The cockpit windows should 
remain closed to prevent unexpected 
rain showers from pooling water on con
trol panels which could possibly create 
short circuits. 

I 



DESERT PROCEDURES 

Desert operation generally means operation in a 
very hot, dry, dusty, often-windy atmosphere. 
Under such conditions sand and dust will often be 
found in vital areas of the helicopter. Severe 
damage to the affected parts may be caused by 
sand and dust. The helicopter should be towed into 
takeoff position, which if at all posaible should be 
on a hard, clear surface, free from sand and dust. 
Plan the flight thoroughly to compensate for exist
ing conditions by using the charts in Appendix 1. 
Check for presence 01' i;and and dust in control 
hinges and actuating linkages, and inspect the tires 
for proper inflaLion. High temperatures may cause 
over inflation. The oleo struts should be checked 
for sand and dust, especially in the area next to the 
cylinder seal, and any accumulation removed with 
a clean dry cloth. Inspect for, and remove, any 
sand or dust deposits on instrument panel and 
switches, and on and around flight and engine 
controls. 

ENGINE START 

lf possible, engine starting and ground operation 
should be accomplished from a hard, clean surface. 
Accomplish the normal engine start and ground 
checks as outlined in Section II but limit ground 
operations to minimize the sand being blown up 
around the main rot.or and engines. 

TAXI AND TAKEOFF 

When it is absolutely necessary to taxi in sand and 
dust, get the helicopter airborne as quickly as pos
sible in order to minimize sand and dust intake by 
the engine. A no-hover takeoff is recommended. 

IN-FLIGHT 

Avoid flying through sand or dust storms. Exces
sive dust and grit in the air will cause considerable 
damage to internal engine parts. 

LANDING 

The best procedure to minimize blowing sand and 
dust is a running landing. If the terrain does not 
permit a running landing, an approach should be 
made to a no-hover landing. 
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If operation in sand cannot be avoided, 
landings should be made using an 
approach angle that is greater than the 
angle used for normal approaches. The 
approach angle should be compatible 
with available power. Touchdown roll 
should be kept to a minimum to pre
clude the possibility of overloading the 
landing gear. No-hover takeoffs should 
be used. All doors and windows should 
be kept closed during landings and take
offs to help prevent sand from entering 
the cockpit and cabin. These procedures 
will lessen sand clouds and insure greater 
visibility. Hovering and prolonged oper
ation in sand is not recommended be
cause unpredictable foreign object 
damage can result. 

SHUTDOWN 

The engine should be shut down as soon as 
practical after landing to minimize the ingestion of 
sand and dust. Install all protective covers and 
shields. Leave windows and doors open to ventilate 
the helicopter except when sand and dust are blow
ing. 

MOUNTAIN AND ROUGH TERRAIN 
FLYING 

See figures 9-2 to 9-6. 

Many helicopter missions require flight and land
ings in rough and mountainous terrain. Refined 
flying techniques along with complete and precise 
knowledge of the individual problems to be en
countered is required . Landing site condition , wind 
direction and velocity, gross weight limitations, 
and effects of obstacles are but a few of the con
siderations for each landing or takeoff. In a great 
many cases, meterorology facilities and informa
tion are not available at the site of intended opera
tion. The ef[ects of mountains and vegetation can 
greatly vary wind conditions and temperatures. 
Each landing site must be evaluated at the lime of 
intended operation. Altitude and temperature are 
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1 
NOUS 

, . .- I. NULL AREA USUALLY FOUND ON LEE· 
WARD SIDE AT CREST OF SLOPE. 

2. IN VERY STRONG WINO CONDITIONS, AHO/ 
OR ON VERY STEEP SLOPES, TURBU
LENCE WILL BE FOUND ON THE LEE· 

WARO SIDE OF THE SLOPE IN CLEAR 
AIR, 

J. UP·DRAFlS WILL EXTEND ABOVE THE 
SURFACE FURTHER THAN THE TURBU
LENCE. DEPENDING ON WINO SPEED. 

Figure 9-2. Wind Flow Over and Around Peaks 

Figure 9-3. Wind Flow Over Gorge or Canyon 



il'.''i"" MOTi , ,,"'~ 
1 

1. INCREASED WINO VELOCITIES MAY BE 
FOUND IN THIS AREA OU£ TO VENTURI 
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Figure 9-4. Wind Flow in a Valley or Canyon 

Figure 9-5. Wind Effect on Ridgeline Approach 
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Figure 9-6. Wind Effect in a Confined Area 

major factors in determining helicopter perform
ance. Gross weight limitations under specific con
ditions can be computed from the performance 
data in Appendix I. A major factor improving heli
copter lifting performance is wind. Weight carrying 
capability increases rapidly with increases in wind 
velocity relative to rotor system. However, 
accurate wind information is more difficult to 
obtain and more variable than other planning data. 
It is therefore not advisable to include wind in 
advanced planning data except to note that any 
wind encountered in the operating area may serve 
to improve helicopter performance. In a few cases, 
operational necessity will require landing on a pre
pared surface at an altitude above the hovering 
capability of the helicopter. In these cases a no 
hover landing or a running landing and takeoff will 
be necessary to accomplish the mission. Data for 
these conditions can be computed from the charts 
in Appendix I. 

EFFECTS OF HIGH ALTITUDE 

Helicopter performance at altitude decreases and 
operations can easily be in a situation of limited 
hovering ability. High gross weight at altitude 
increases the susceptibility of the helicopter to 
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blade stall. Conditions that contribute to blade 
stall are high forward speed, high gross weight, 
high altitude, low rpm, induced G-loading and 
turbulence. Shallower turns at slower airspeeds are 
required to avoid blade stall. A permissible maneu
ver at sea level must be tempered at a higher alti
tude. Smooth and timely control application and 
anticipation of power requirements will do more 
than anything else to improve altitude performance. 

TURBULENT AIR FLIGHT TECHNIQUES 

Helicopter pilots must be constantly alert to 
evaluate and avoid areas of severe turbulence; how
ever, if encountered, immediate steps must be 
taken to avoid continued flight through it to pre
clude t he structural limits of the helicopter being 
exceeded. The most frequently encountered type 
of turbulence is orographic turbulence. lt can be 
dangerous if severe and is normally associated with 
updrafts and downdrafts. It is created by moving 
air being lifted by natural, or man-made obstruc
tions. It is most prevalent in mountainous regions 
and is always present in mountains if there is a 
surface wind. Orographic turbulence is directly 
proportional to the wind velocity. It is found on 
the upwind side of slopes and ridges near the tops 



and extending down the downwind slope. It will 
always be found on the tops of ridges associated 
with updrafts on the upwind side and downdrafts 
on the downwind side. Its extent on the down
wind slope depends on the strength of the wind 
and the steepness of the slope. If the wind is 
fairly strong (15 to 20 knots) and the slope is 
steep, the wind will have a tendency to blow off 
the slope and not follow it down; however, there 
will be some tendency to follow the slope. 

In this situation there will probably be severe 
turbulence several hundred yards downwind of the 
ridge at a level just below the top. Under certain 
atmospheric conditions a cloud may be observed at 
this point. On more gentle slopes the turbulence 
will follow down the slope, but will be more severe 
near the top. Orographic turbulence will be 
affected by other factors. The intensity will not be 
as great when climbing a smooth surface as when 
climbing a rough surface. It will not follow sharp 
contours as readily as gentle contours. 

Man-made obstructions and vegetation will also 
cause turbulence. The best method to overfly ridge 
lines from any direction is to acquire sufficient alti
tude prior to crossing to avoid leeside downdrafts. 
If landing on ridge lines, the approach should be 
made along the ridge in the updraft, or select an 
approach angle into the wind that is above the lee
side turbulence. When the wind blows across a 
narrow canyon or gorge it will often veer down 
into the canyon. Turbulence will be found near the 
middle and downwind side of the canyon or gorge. 
When a helicopter is being operated at or near its 

I service ceiling and a downdraft of more than 100 
feet per minute is encountered, the helicopter will 
descend. Although the downdraft does not con-
tinue to the ground, a rate-of-descent may be 
established of such magnitude that the helicopter 
will continue descending and crash even though the 
helicopter is no longer affected by the downdraft. 
Therefore, the procedure for transiting a mountain 
pass shall be to fly close aboard that side of the 
pass or canyon which affords an upslope wind. 
This procedure not only provides additional lift 
but also provides a readily available means of exit 
in case of emergency. Maximum turning space is 
available and a turn into the wind is also a tum to 
lower terrain. The often used procedure of flying 
through the middle of a pass to avoid mountains 
invites disaster. This is frequently the area of 
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greatest turbulence and in case of emergency, the 
pilot has little or no opportunity to tum back due 
to insufficient turning space. Rising air currents 
created by surf ace heating causes convective turbu
lence. This is more prevalent over bare areas. Con
vective turbulence is normally found at a relatively 
low height above the terrain, generally below 2000 
feet . It may however, under certain conditions and 
in certain areas, reach as high as 8000 feet above 
the terrain. Attempting to fly over convective 
turbulence should be carefully considered, depend
ing on the mission assigned. The best method is to 
fly at the lowest altitude consistent with safety. 
Attempt to keep your flight path over areas 
covered with vegetation. Turbulence can be antici
pated when transitioning from bare areas to areas 
covered by vegetation or snow. Convective turbu
lence seldom gets severe enough to cause structural 
damage. 

ADVERSE WEATHER CONDITIONS 

When flying in and around mountainous terrain 
under adverse weather conditions, it should be 
remembered that the possibility of inadvertent 
entry into clouds is ever present. Air currents are 
unpredictable and may cause cloud formations to 
shift rapidly. Since depth perception is poor with 
relation to distance from cloud formation and to 
cloud movement, low hanging clouds and scud 
should be given a wide berth at all times. In addi
tion to being well briefed the pilot should carefully 
study the route to be flown. 

SUMMARY 

The following guidelines are considered to be most 
important for mountain and rough terrain flying: 

1. Make a continuous check of wind direction 
and estimated velocity . 

2 . Plan your approach so that an abort can be 
made downhill and/or into tbP. wind without 
climbing. 

3. If wind is relatively calm, try to select a hill 
or knoll for landing so as to take full advantage of 
any possible wind effect. 

4. When evaluating a landing site, execute as 
many fly-bys as necessary with at least one high 
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and low pass before conducting operations into a 
strange landing area. 

5. Evaluate the obstacles in the landing site and 
consider possible null areas and routes of depar
ture. 

6. Landing site selection should not be based 
solely on convenience but consideration should be 
given to all relevant factors. 

7. Determine ability to hover out o f ground 
effect prior to attempting a landing. 

8. Watch for rpm surges during turbulent con
ditions. Strong updrafts will cause rpm to increase, 
whereas downdrafts will cause rpm to decrease. 

9 . Avoid flight in or near thunderstorms. 

10. Give all cloud formations a wide berth. 

11 . Fly as smoothly as possible and avoid steep 
turns. 

9-16 

12. Cross mountain peaks and ridges high 
enough to stay out of downdrafts on the lecside o r 
the crest. 

13. Avoid downdrafts prevalent on leeward 
slopes. 

14. Plan your flight to take advantage of the up
drafts on the windward slopes. 

15. Whenever possible, approaches to ridges 
should be along the ridge rather than perpendic
ular. 

16. Avoid high rates of descent when approach
ing landing sites. 

1 7 . Know your route and brief well for flying in 
these areas. 

18. The surface of the water may give valuable 
information as to wind currents and downdrafts in 
areas of orographic turbulence. 
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APPENDIX I 

MOD.EL HH-52A PERFORMANCE DATA 

TABLE OF CONTENTS 

Chart Figure Page Chart Figure Page 

DENSITY ALTITUDE ............. A·l A-6 POWER VS SPEED 4000 FT 
AND 6000 FT .... . ............ A-17 A-32 

AIRSPEED SYSTEM 
CALIBRATION ................ A-2 A-7 POWER VS SPEED 8000 FT 

AND 10,000 FT ...... . ........ A-18 A-33 
HOVER CEILING IGE ... .. ... .. ... A-3 A-9 

EMERGENCY SEA STATE 
HOVER CEILINGS OGE ..... ... .. . A-4 A-11 CAP ABILITIES .... . .. ... ...... A-19 A-34 

TAKEOFF DISTANCE SEA ST A TE CAP ABILITY VS 
O.W. 7500 LBS .. . ..... . . . ... . . . A-5 A-13 LATERAL UNBALANCE . . ... . .. A-20 A-35 

TAK.EOFF DISTANCE SPEED VS ALTITUDE G.W. 
G.W. 8300 LBS ............... .. A-6 A-14 6500 LBS 96% Nf/Nr ...... .... . A-21 A-36 

FORWARD CLIMB PERFORM· SPEED VS ALTITUDE G.W. 
ANCE G.W. 6000 LBS ........... A-7 A-15 7000 LBS 96% Nf /Nr .. ...... ... A-22 A-37 

FORWARD CLIMB PERFORM- SPEED VS ALTITUDE G.W. 
ANCE G.W. 6500 LBS . ...... . . . . A-8 A-16 7500 LBS 96% Nf/Nr .... . .. .. . . A-23 A-38 

FORWARD CLIMB PERFORM· SPEED VS ALTITUDE G.W. 
ANCE G.W. 7000 LBS . . ... . ..... A-9 A-17 8000 LBS 96% Nf/Nr ........... A-24 A-39 

FORWARD CLIMB PERFORM- SPEED VS ALTITUDE G.W. 
ANCE G.W. 7500 LBS ......... . A-10 A-19 8300 LBS 96% Nf/Nr ........... A-25 A-41 

FORWARD CLIMB PERFORM· SPEED VS ALTITUDE G.W. 
ANCE G.W. 8000 LBS .......... A-11 A-21 6500 LBS 100% Nf/Nr .... . ..... A-26 A-42 

FORWARD CLIMB PERFORM- SPEED VS ALTITUDE G.W. 
ANCE G.W. 8300 LBS ... .. .... . A-12 A-23 7000 LBS 100% Nf/Nr .......... A-27 A-43 

AUTOROTATIVE RPM VS SPEED VS ALTITUDE G.W. 
DENSITY ALT ................ A-13 A-25 7500 LBS 100% Nf/Nr .......... A-28 A-44 

FUEL COMSUMPTION VS POWER SPEED VS ALTITUDE G.W. 
AND INDICA'l'ED TORQUE ..... A-14 A-27 8000 LBS 100% Nf/Nr .......... A-29 A-45 

POWER AVAILABLE ............. A-15 A-29 SPEED VS ALTITUDE G.W. 
8300 LBS 100% Nf/Nr ....... . . . A-30 A-47 

POWER VS SPEED S.L. AND 
2000 FT ....... . .... .. ....... A-16 A·31 
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Chart Figure Page 

ENGINE HORSEPOWER VS 
INDICATED TORQUE . . ..... . .. A-31 A-49 

POWER CHECK ...... . ...... .. .. A-32 A-51 

S.R./MAX RANGE A.S.S.L ........ . A-33 A-53 

S.R./MAX RANGE A.S. 2000 FT .... A-34 A-65 

PURPOSE OF THE PERFORMANCE 
CHARTS 

The charts presented on the following pages are 
provided to aid in preflight and innight planning. 
Through the use of the charts, the pilot is able to 
select the best power setting, altitude, and airspeed 
to be used to obtain optimum performance for the 
mission being flown. Descriptive explanations are 
included at the begi.nning of Appendix I to illustrate 
the use of the performance charts. Guide lines are 
shown on the charts to illustrate the path to follow 
when using the chart. 

DENSITY ALTITUDE CHART 

Many of the performance charts are based on den
sity altitude to compensate for temperature varia
tions at any altimeter reading. The density altitude 
chart (figure A-1) provides a means of determining 
density altitude from a known pressure altitude 
and outside air temperature. When applicable, a 
standard day temperature line is shown on the 
curve as a convenient guide for this frequently ref
erenced condition. The density altitude chart 
shows the density altitude for standard and non
st.andard atmospheric conditions. Density altitude 
is an expression of the density of the air in terms 
of height above sea level; hence, the less dense the 
air, the higher the density altitude. For standard 
conditions of temperature and pressure, density 
altitude is the same as pressure altitude. As temp
erature increases above standard for any altitude 
the density altitude will also increase to values 
higher than pressure altitude. Helicopter pilots are 
vitally concerned with density altitude and its re
lation to the performance of helicopters. For a 
given power setting the lift developed by the rotor 
blades decreases as the density altitude increases. 
As density altitude increases, usefuJ load must be 
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Chart Figure Page 

S.R./MAX RANGE A.S. 4000 FT .... A-35 A-57 

INCIPIENT BLADE STALL 
CHART ............. . . .. ..... A-36 A-59 

MAXIMUM AIRSPEED (Vmax) 
(IAS) ... ... ... . . . . .. ......... A-37 A-60 

decreased. Each takeoff and landing must be sep
arately evaluated as density altitude may change 
considerably in a short period of time. 

AIRSPEED CALIBRATION CHART 

The airspeed calibration chart (figure A-2) provides 
a means for converting indicated airspeed (IAS) to 
calibrated airspeed (CAS) in order to compensate 
for errors introduced into the airspeed reading as a 
result. of characteristics of the pitot static system. 
The chart provides correction curves for level 
flight, descent or autorotation, and climb. 

HOVER CEILING CHARTS 

The hover ceiling charts (figures A-3 and A-4) pro
vide in!ormation to determine the highest pres.'lure 
altitude at which the helicopter can hover in 
ground effect at 5-feet wheel clearance and out of 
ground effect. 

TAKEOFF DISTANCE CHART 

The takeoff distance chart (figures A-5 and A-6) 
shows t.akeoff distances that are required to clear a 
50-foot obst.acle at various pressure altitudes and 
temperatures using 100% Q and 100% Nr. Both 
charts use a climb speed of 45 knots. Helicopter 
gross weights used are 7600 pounds (figure A-5) 
and 8300 pounds (figure A-6 ). This chart does not 
apply to obstacle t.akeoffs where straight line climb 
angle technique is used. 

CLIMB CHARTS 

Climb charts for maximum continuous power, 96% 
Nr and 96% torque, (figures A-7 through A-12) are 
provided. Climb performance is presented for 
various combinations of gross weights, pressure 
altitudes and temperature. 



AUTOROTATIVE RPM CHART 

Correct autorotative Nr can be determined from 
the autorotative rpm chart (figure A-13). The Nr 
values are for a steady autorotation at 55 knots 
and with collective al full low pitch. The chart 
presents correct autorotative Nr values at various 
gross weight and density altitude values. 

INDICATED TORQUE VS FUEL 
FLOW CHART 

The torque vs fuel flow chart (figure A-14) pro
vides the means for computing fuel comsumption 
in pounds-per-hour for 96% Nf /Nr and 100% Nf /Nr. 

POWER-AVAILABLE CHART 

The power-available chart (figure A-15) shows 
variable atmosphere factors such as temperature 
and pressure altitude that have an effect on the 
capability of the engine to produce power. The 
power-available chart defines power and torque as 
a function of pressure altitude, temperature, and 
Nf. 

POWER VS SPEED CHARTS 

The power vs speed charts (figures A-16, A-17, and 
A-18) show the power required to fly at a given 
true airspeed (TAS), for various pressure altitudes 
and aircraft weights. 

EMERGENCY SEA STATE CAP~ 
BILITIES CHART (figure A-19) AND 
SEA STATE CAPABILITY VS LAT
ERAL UNBALANCE CHART 
(figure A-20) 

These engineering charts describe the helicopter's 
sea state capabilities with the rotor stopped. 
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SPEED VS ALTITUDE CHARTS 

The speed vs altitude charts depict the combina
tion of airspeeds and gross weigh ts where level 
flight can be maintained for a given altitude. Fig
ures A-21 through A-26 are for 96% Nr and figures 
A-26 through A-30 are for 100% Nr. 

ENGINE INPUT HORSEPOWER VS 
INDICATED TORQUE CHART 
This chart (figure A-31) coverts engine input shaft 
horsepower to indicated torque. 

POWER CHECK CHART 

The power check chart (figure A-32) indicates the 
power required to hover at a 1-foot wheel clear
ance, and out of ground effect at various combina
tions of pressure altitude, outside air temperature, 
gross weight, and headwind. 

RANGE CHARTS 

The range charts (figures A-33 through A-35) 
graphically illustrate the cruise performance of the 
helicopter. The charts present specific range (nauti
cal miles per pound of fuel), approximate torque 
required and, if desired, fuel flow in pounds-per
hour. Maximum range and maximum airspeeds are 
also depicted. 

BLADE STALL CHART 

The function of the blade stall chart (figure A-36) 
is to provide a rapid means of determining the 
speed at which incipient blade stall occurs under 
various altitude, rotor rpm, gross weight, and angle 
of bank conditions. 
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A-4 

DENSITY ALTITUDE CHART 

True airspeed (T AS) is obtained by multiplying 
CAS by the conversion factor shown in figu.re A-1, 
for the density altitude at which the CAS reading is 
taken. 

EXAMPLE PROBLEM 

Given 

Ambient temperature 

Pressure altitude 

CAS 

Determine 

40°c 

2000 Feet 

82 Knots 

Density altitude and true airspeed. 

Solution 

(Refer to figure A-1) 

1. Enter chart at 40°C. 

2. Move vertically up t.be 40°C line to intersec
tion of 2000 foot pressure altitude diagonal line. 

3. From this intersection move borizont.ally to 
the right. Read 5200 feet density altitude and an 
airspeed correction of 1.08. 

4. Determine T AS by multiplying CAS 82 knots 
x 1.08 = 88.6 knots TAS. 
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A-8 

AIRSPEED CALIBRATION CHART 

EXAMPLE PROBLEM 

Given 

Indicated airspeed 

Flight condition 

Determine 

Calibrated airspeed. 

Solution 

(Refer to figure A-2) 

80 knots 

Level Flight 

1. Enter chart at 80 knots indicated airspeed. 

2. Move vertically up the 80 knot line to inter
section of the level flight curve. 

3. From this intersection move horizontally to 
the calibrated airspeed scale and read 82 knots 
CAS. To find T AS multiply by airspeed correction 
factor as shown in figure A-1. 
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HOVER CEILING CHART 

EXAMPLE PROBLEM 

Given 

Given weight 

Temperature 

Nr 

Determine 

8200 pounds 

Standard +30°C 

100% 

Hover ceiling for 6-foot hover using 6-minut.e 
power. 

Solution 

(Refer to figure A-3) 

1. Ent.er the chart at 8200 pounds. 

2. Move vertically up to int.ersection of the 
100% Nr at standard +30°C curve. 

3. Move horizontally left to pressure altitude 
scale and read 8000 feet. 
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... . 
- HOVER CEILIN 

GS __ , 
,-.~ .- t 

5 FT WHEEL CLEA RANCE I 
··-1 

I . 5 MIN POWER 
, . 0 SHP 100% Na (221 ROTOR RPM) 

68 
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STANDAR D +30°C 
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Engine: TS8-GE-8B 
Fuel Grade: JP-4/JP-5 
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I I 
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STANDARD + 1.5° C 
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Data Basis: Estimated Fuel Density : 6. 5-6.8 lb/gal. 

Disregard 96tNr Curves. Assum~ Zero Wind . 

Figure A -3 . Hover Ceilings /GE 
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Figure A-4. Howtr Cailing OGE 
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A-12 

TAKEOFF DISTANCE CHART 

EXAMPLE PROBLEM 

Given 

Gross weight 

Pressure altitude 

Temperature 

De1at'mine 

Ta.keotf distance required. 

Sotution 

(Refer to figure A-5) 

7500 pound 

2000 feet 

Standard +16°C 

1 . Enter chart at pressure altitude of 2000 feet. 

2. Move horizontally to the standard +15°C line. 

3. Move vertically downward to total takeoff 
distance scale and read 270 feet. 
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Figure A ·6. Takeoff Distance G.W. 8300 Lbs 
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Data Basis : Estimated Fuel Density: 6.S-6.8 lb/gal . 

Figure A ·B. Forward Climb Pt!rformancs G.W. 6500 l bs 
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CLIMB CHART 

EXAMPLE PROBLEM 

Given 

Gross weight 

Temperature at 1000 feet 
pressure altitude 

Determine 

8000 pounds 

28°C (15°C 
deviation from 
Standard 
Temperature) 

Rate of climb and best rate of climb (BROC) air
speed from 1000 feet to 7000 feet . 

Service Celling - (HIGHEST ALTITUDE AT 
WfllCH A RATE OF CLIMB OF 100 FEET-PER
MINUTE CAN BE ATTAINED). 

Solution 

(Refer to figure A-11, Climb Chart for 8000 
pounds) 

1. Enter chart at pressure altitude of 1000 feet. 

2. Move horizontally to standard +15°C line. 

3. Move vertically down and read rate of climb 
1080 feet per minute at 1000 feet pressure altitude. 

4. Follow standard +15°C line to intersection 
with 7000 feet pressure altitude line. 

5. Move vertically down and read rate of climb 
980 feet-per-minute at 7000 feet pressure altitude. 

6. Proceed further right on the 1000 feet line to 
the BROC line. 

7. Read BROC airspeed of 54 knots at 1000 feet 
and 51 knots at 7000 feet. 

8. Enter chart on the 100 feet-per-minute rate of 
climb line. 

9. Move vertically to the intersection with the 
Standard +15°C line. 

10. Move horizontally left and read service ceiling 
10,200 feet. 
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Figure A -11. Forward Climb Performance G.W. 8000 Lbs 
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Figure A -12. Forward Climb Performance G. W. 8300 Lbs 
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AUTOROTATIVE RPM CHART 

EXAMPLE PROBLEM 

Given 

Pressure altitude 

OAT 

Gross weight 

Determine 

Autorotative rpm. 

Solution 

1000 feet 

1a0 c 
7600 pounds 

1. Using pressure altitude and OAT determine 
density altitude from density altitude chart (figure 
A-1) to be 1000 feet. 

2 . Enter autorotative rpm chart at +1000 feet 
and move horizontally right to the intersection of 
the 7600 pounds gross weight line. 

3. Move vertically down to the Nr scale. 

4. Read 103% Nr. Correct autorotative Nr 
should be 103%± 2% Nr. 

Autorotation at low gross weights in low 
density altitude conditions may result in 
10&& of generaton. If flight at these low 
gross weights ia required in night or 
IFR conditions autorotative rpm should 
be reset. See CGTP 1H-62A-2 for ampli
fying details. 
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FUEL CONSUMPTION VS INDICATED 
TORQUE CHART 

EXAMPLE PROBLEM 

Given 

Nf/Nr 

Torque 

Pressure aJtitude 

Determine 

Fuel flow. 

Solut ion 

(Refer to figure A-14) 

96% 

70%Q. 

Sea level 

1. Enter chart on 96% Nf/Nr line at 70% Q. 

2. Move verticaJJy up to the intersection of the 
sea level pressure altitude line. 

3. From this intersection move horizontally left 
to the fuel flow scale and read a fuel flow of 440 
pounds-per-hour. 



., .., ~ 
> ... ., 
: ., 
... :i:;: .. ... 

I 

" ..J 

~ 

~ 

"" ::, 
~ .:Ji . 

VI • I:' > : ., 
" • L 

"" :* ::, .. 
cl .;. 
a:! 
0~ ...... 

"' .. 
::, .. - ...... "-"""'"'" . C : z ... ~ .. 
Q .. 

-

'11l i =~ ... .. ,.. ,.. .., .. 
lg• 
i .J ~ ........ 0.,., 

IE. 

~ 

iHl , .. .l 

:~~ 
o"""" 
.: >-,... u.,., 
., !: !: ..... g ., ., 
vii 

., ttt+'rrJ "' .... u t::.r:r .y Y ::>"'O .. -.. ~
~ 

C ""°'.., .. ::, :, ., ., ., ......... 
:W:oo 

~~.iii~ 

r1 

.. ... 
§ .. 

fl 
:; ~ ~ 
z .... ~ 

ffi 
-•i,;:i 
rl 

.. ... 
I 

!ffli:ff!:i .. 

.. ... 
I 

.. ... 
§ 
'i 

! 
ii 

I 
.... 
:, 
0 
g .. 
0 ... .. • u 
i5 
! 

8 - ~ 

fill~~ 

j 

,'mi 

~-\11 

i 

:l:i;.m,-

i 

~. 

ii:. 
s 

51 

i 

ITT 

"' 
ii 
-· J!llffiffll rm-tffi±! ~hl .. -l . HI II!" l+i-H t+++ tlHtttt_-t1 tttf'l'tt •w11 001 • N011<1wnSMO:> u n~ Ff tttt I ffifflflft .......... '"' LI 

Model : HH-52A 
Dat e : 1963 
Data S.sts : Eng.Mfr . Spec. 

(plus St} 

Engine : T58-GE-8B 
Fuel Grade: JP- 4/JP-5 
Fuel Dens i ty : 6.5-6 .8 lb/gal . 

Figure A -14. Fuel Consumption VS Power and Indicated Torque 

= 

~ 

T 

• I 

., 

"' 

T.O. 1 H-52A- 1 

t! 

i f 
! .. ... 
g 
L ... 
i .. ... • ~ 

~t++tH 

i.j 

l.t' 

!.t 

:A-27 



T.O. 1H·52A-1 

A-28 

POWER AVAILABLE CHART 

EXAMPLE PROBLEM 

Given 

Ambient temperature 

Pressure altitude 

Nr 

Determine 

45°c 

7000 feet 

96% 

Torque available at continuous power. 

Solution 

(Refer to figure A-15) 

1. Enter chart at 7000 feet pressure altitude. 

2. Move horizontally right to the 45°C (STD 
+30°C) line for 96% Nr. 

3. Move vertically down to the indicated torque 
scale and read 93.5% Q. 
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POWER VS SPEED CHART 

EXAMPLE PROBLEM 

Given 

True airspeed 

Pressure altitude 

Gross weight 

Nr 

Determine 

Power required. 

Solution 

80 knots 

2000 feet 

8000 pounds 

96% 

1. Enter power vs airspeed chart (figure A-16 for 
2000 feet PA) at 80 knots (TAS) on the true air
speed scale. 

2. Move vertically up to intersection with the 
8000-pound gross weight curve. 

3. Move horizontally left to the shaft horse
power scale and read 440 shaft horsepower. 
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EMERG~NCY SEA STATE CAPABILITIES 

BASIC A/ C UNCON· 
TROLLED UNBAL· 
ANCE 2000 FT LBS. 
(ULTIMATE) 

10 

NOTES 

1. G.W. = 7230 LBS 
2. C.G.W.L. 144.0 
3. LATERAL UNBALANCE • SAR 
4. ROTOR STOPPED 
S. LIMIT CURVE WITH BAGS INFLATED IS WORST COMDITION 

THAT CREW AND SURVIVORS CAN REMAIN ABOARD. 
6. REGION BETWEEN LIMIT AND ULTIMATE CURVES RE PRE· 

SENTS AREA OF REDUCED SAFETY. 

AUX . BAGS INFLATED (ULTIMATE) 

AUX. BAG INFLATED (LIMIT) 

-R. VS V (STD . SEA ST ATE ) 

20 30 40 so 
Vw WIND VELOCITY • KTS 

Figure A-19. Emergency Sea State Capabilities 
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NOTES 

1. G.W. = 7230 LBS 
2. C.G. W.L . 1,,.0 
3. ROTOR STOPPED 
' · LIMIT CURVE WITH BAGS INFLATED IS WORST 

CONDITION THAT CREW AND SURVIVORS CAN 
REMAIN ABOARD. 

S. REGION BETWEEN LIMIT AHO ULTIMATE CURVES 
REPRESENTS AREA OF REDUCED SAFETY. 

6 . MOST CRITICAL CONDITION OF LATERAL UHBAL· 
AHCE IS SEARCH AHO RESCUE WITH BLADES 
UNBALANCED, MOST CRITICAL FUEL (SS" FULL), 
AHO CREW MEMBER, SURVIVOR AMO COPILOT OM 

RESCUE PLATFORM. 

UNCONTROLLED UNBALANCES 
A/C C. G., BLADES, FUEL 

CONi'ROLLEO UNBALANCE 

S.A.R. MISSION 
MAX. UNBALANCE 

AUX . BAGSIMFLATEO(ULTIMATE) 
i , . • . .. 

t+ttl 

AUX . BAGS INFLATEO (LIMIT ) _. 

BASIC A/ C (ULTIMATE ) 

BASIC A/C (LIMIT) 

16 18 :: 20 

Figure A-20. Sea State Capab11ity VS Lateral Unbalance 
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SPEED VS ALTITUDE 
MAX CONTINUOUS POWER 
96% N1 (212 ROTOR RPM) 

GW-6500 LI 

(670 SHP) 

· MAXIMUM 
SPEEDS 

MINIMUM 

12 

10 

8 

6 

A 

2 

0 

SPEEDS 

0 10 20 

Hodel: HH·52A 
Date: 1960 

30 «> .50 60 70 

TRUE AIRSPEED - KNOTS 

Engfne: T58•GE-8B 
Fuel Grade: JP-4/JP-5 

80 90 

Data Basis: Estimated Fuel Density: 6.5-6.8 lb/gal. 

Figure A-21. Speed VS Altitude G.W. 6500 Lbs 96% Nf/Nr 

STANDARD + 1.5°C 

STANDARD +30°C 

100 110 
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SPEED VS ALTITUDE 
MAX CONTINUOUS POWER 

96% Na (212 ROTOR RPM) 
GW-7000 LI 

(670 SHP) 

MINIMUM 
SPEEDS 

20 30 ..a 50 60 

TRUE AIRSPEED ,..., KNOTS 

MAXIMUM 
SPEEDS 

70 80 

Hodel: HH-52A 
Date: 1960 

Engine: T58·GE-88 
Fuel Grade: JP-4/JP-5 

T.0. 1 H-52A-1 

STANDARD TEMP 

STANDARD + 15°C 

STANDARD +30°C 

90 100 110 

Data Basis: Estimated Fuel Density: 6.S-6.8 lb/gal. 

Figure A-22. Speed VS Altitude G.W. 7000 Lbs 96% Nf/Nr 
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SPEED VS A LTITUDE 
MAX. CONTINUOUS POWER 

96% Na (212 ROTOR RPM) 
GW ,.., 7500 LB 

(670 SH P) 

MINIMUM 
SPEEDS 

10 20 

Hodel : HH-52A 
Date : 1960 

30 

Data Bas fs: Es timated 

.40 50 60 70 

STANDARD + 15° C 

STANDARD + 30°C 

MAXIMUM 
SPEEDS 

80 90 100 

TRUE AIRSPEED ,.., KNOTS 

Eng fne: T58-GE-8B 
Fuel Grade : JP-4/ JP-5 
Fuel Density: 6.S-6 .8 lb/gal. 

Figure A-23. Speed VS Altitude G.W. 7500 Lbs 96% Nf/Nr 
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SPEE.D VS ALTITUDE 
MAX CONTINUOUS POWER 
96% N1 (212 ROTOR RPM) 

GW ,.., 8000 l8 

(670 ~HP) 

MINIMUM 
SPEEDS 

10 20 30 

MAXIMUM 
SPEEDS 

~ 50 60 70 80 

TRUE AIRSPEED ,.., KNOTS 

Hodel: HH-52A 
Date: 1960 

Engine: T58-GE-8B 
fuel Grade: JP-4/JP-5 

T.0 . 1 H-52A-1 

STANDARD TEMP 

STANDARD + 15° C 

STANDARD +30° C 

90 100 

Data Basts: Estimated fuel Density: 6.S-6 .8 lb/gal . 

Figure A-24. Speed VS Al titude G.W. 8000 Lbs 9~ Nf/Nr 
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SPEED VS ALTITUDE CHART 

EXAMPLE PROBLEM 

Given 

Maneuver 

Power 

Pressure altitude 

OAT 

Gross weight 

Determine 

The airspeed range. 

Solution 

Level flight 

Maximum con
tinous at 96% Nr 

2000 feet 

Standard +15°C 

8300 pounds 

1. For 96% Nr and a gross weight of 8300 
pounds use figure A-25. 

2. On the left side of the chart locate the 2000 
feet pressure altitude line, read to the right and 
note that it intersects the standard +15°C line 
twice. 

3. Move down from each of these points and 
read 10 KTAS and 80 KTAS. These airspeeds are 
the lower and upper limits for maintaining level 
flight for the conditions given. 
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SPEED VS ALTITUDE 
MAX CONTINUOUS POWER 
96% N• (212 ROTOR RPM) 

GW - 8300 LB 

(670 SHP) 

STANDARD TEMP 

STANDARD + 15° C 

STANDARD + 300-c 

MAXIMUM 

10 20 

Hodel: HH- 52A 
Date: 1960 

SPEEDS 

MINIMUM 
SPEEDS 

30 «> so 60 70 80 

TRUE AIRSPEED - KNOTS 

Engine : T58•GE•8B 
Fuel Grade: JP·4/JP-5 

90 

Data Basis : Est imated Fuel Density: 6.S-6.8 lb/gal. 

Figure A-25. Speed VS Altitude G.W. 8300 lbs 96% Nf/Nr 
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SPEED VS ALTITUDE 
MAX. CONTINUOUS POWER 

100% N• (221 ROTOR RPM) 
GW,.., 6500 LB 

670 SHP 

MINIMUM 
SPEEDS 

30 50 

MAXIMUM 
SPEEDS 

60 10 80 

Figure A -26. Speed VS Altitude G.W. 6500 lbs 100')(, Nf/Nr 

ST AND ARD TEMP 

STANDARD + 15° C 

STANDARD +30° C 

90 100 110 
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SPEED VS ALTITUDE 
MAX CONTINUOUS POWER 

100% Na (221 ROTOR RPM) 
GW-7000 LI 

670 SHP 

MINIMUM 
SPEEDS 

30 40 50 60 

TRUE AIRSPE ED - KNOTS 

MAXIMUM 
SPEEDS 

70 80 

Figure A -27. Speed VS Altitude G.W. 7000 lbs 100% Nf/Nr 
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SPEED VS ALTITUDE 
MAX. CONTINUOUS POWER 
100% Na (221 ROTOR RPM) 

GW - 7500 LI 

670 SHP 

MINIMUM 
SPEEDS 

30 ,4() 50 60 

MAXIMUM 
SPEEDS 

70 80 

Figure A-28. Speed VS Altitude G.W. 7500 Lbs 100% Nf/Nr 

STANDARD TEMP 

STANDARD + 15°C 

STANDARD + 30°C 

90 100 110 
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SPEED VS ALTITUDE 
MAX CONTINUOUS POWR 

100% Na (221 ROTOR RPM) 
GW ,..., 8000 LB 

670 SHP 

MINIMUM 
SPEEDS 

30 ~ 50 60 

TRUE AIRSPEED ,..., KNOTS 
. . 

T.O. 1 H-52A-1 

--- -.-..:~_:::: .:··:~·:-: :: ·-·- -: 

MAXIMUM 
SPEEDS 

70 80 

·--·- -~· ... - ~-
- ... 

90 

STANDARD TEMP 

STANDARD + 15° C 

STANDARD +30°C 

100 

Fiyure A -29. Speed VS Alti tude G.W. 8000 Lbs 1{)()'1, Nf/Nr 
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SPEED VS ALTITUDE 
MAX CONTINUOUS POWER 

100% Na (221 ROTOR RPM) 
GW - 8300 LB 

670 SHP 

MINIMUM 
SPEEDS 

30 «> 50 60 

TRUE AIRSPEED - KNOTS 

70 80 

Figure A-30. Speed VS Altitude G.W. 8300 l bs 100% Nf/Nr 
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ST AND.ARD TEMP 

.STANDARD + 15° C 

STANDARD +30°C 

MAXIMUM 
SPEEDS 

90 
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ENGINE HORSEPOWER VS INDICATED 
TORQUE CHART 

EXAMPLE PROBLEM 

Given 

Shaft horsepower 

Nf 

Determine 

The indicated torque. 

Solution 

1. Enter the chart at left. 

300SHP 

100% 

2. Follow 300 shaft horsepower line horizon
tally to intersection with the 100% Nr line. 

3. Move vertically down and read 41 % to-rque. 
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VS 

INDICATED TORQUE 

50 60 

INDICATED TORQUE - PERCENT 

70 

Mode 1 : HH·52A 
Date : 1963 
Data Bas Is: 

Engine: T58·GE-8B 
Fuel Grade: JP-~/JP-5 

Estimated Fuel Density: 6.5-6.8 

Figure A-31. Engine Horsepower VS Indicated Torque 

T.O. 1 H-52A-1 

80 90 100 

lb/gal. 
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POWER CHECK CHART 

EXAMPLE PROBLEM 

Given 

Pre&.ure altitude 

OAT 

Gross weight 

Headwind 

Nr 

Determine 

Power required to hover. 

Solution 

(Refer to figure A-32) 

3000 feet 

20°c 

7300 pounds 

8 knots 

96% 

1 . Enter the chart at 3000 feet, (A). 

2. From (A), proceed horizontally to 7300 
pounds, (B) . . 

3. From (B) move vertically down to 3000 feet, 
(C). 

4. From (C), follow the temperature influence 
lines to 20°C (D). · 

5. From point (D) proceed vertically down to 
zero headwind, (E). 

6. From (E), follow the wind influence curve to 
8 Knots, (F). 

7. From (F), move vertically down to read 515 
sbp at (G). 



t; 
w ... 
i 
~ ::, 
t: 
~ 
w • ::, a 
f 

u 
0 

5 
~ 
i 

0 z 
i 
~ 
:z: 

10,000 

8000 

6000 

.4000 

2000 

0 

10 

10 

20 

30 
300 

@ 

400 

Model: HH-52A 
Date: 1960 

T.O. 1 H-52A-1 

POWER CHECK 
HOVER WITH 1 FT WHEEL CLEARANCE 

96% Na (212 ROTOR RPM) 

© 
NOTE: (1) OPERATION AT 221 ROTOR RPM 

REQUIRES 10 HP INCREASE. 

© 

Engine : T58-GE-88 
Fuel Grade: JP-4/JP- 5 

SEA LEVEL 

Data Basts : Estimated Fuel Density: 6.S-6.8 lb/gal . 

Figure A -32. Po'Ntlr Check 
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SPECIFIC RANGE CHART 
96% NF/NR 

MODEL: HHS2A 

DATE: 15 MARCH 1968 

DATA BASIS : HANDBOOK 

ENGINE: T S8•GE.SB 

SEA LEVEL 

6SOO LB "' 

7SOO LB -

8300 LB -

6SOO LB 

7500 LB 
8300 LB 

60 70 

6500 LB 

7500 LB 

8300 LB 

· V MAX RANGE 

NO TE : NO AI RSPEED/TEMPERATURE CORRECTION 

REQUIRED AT 6500 LB 

REDUCE T AS I KNOT FOR EVERY 3°C ABOVE 

+1 S°C AT 7500 LB 

REDUCE TAS 1 KNOT FOR EVERY 3°C ABOVE 

+ 30°C AT 8300 LB 

V MAX 

VMCL 

8300 LB 7500 LB ANO BELOW 

80 90 100 1 10 

TRUE AIRSPEED· KTS 

Figure A -33. Specific Range Chan Sea Level 
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MAXIMUM RANGE CRUISE CHART 

EXAMPLE PROBLEM 

Given 

Gross weight 

OAT 

Pressure altitude 

Fuel quantity 

Determine 

Maximum range. 

Solution 

8000 pounds 

Standard 

2000 feet and 
flight altitude 

1000 lbs. avail
able for cruise. 

(See figure A-34, Maximum Range Cruise for 
2000 feet) 

This sample problem is based upon the average 
gross weight for cruise. 8000 lbs - (1000 ¼ 2) = 
7500 lbs. Average gross weight for cruise. 

1. Determine maximum specific range by ref er
ring to specific range section of chart. Locate curve 
for average gross weight for cruise (7500 lbs). 
Follow gross weight curve to the desired airspeed 
(Vmax range), point A. Move horizontally to the 
left and read specific range 0.215 nautical miles per 
pound of fuel. 

2. Determine approximate torque by moving 
vertically from point A up to approximate torque 
curve for 7500 pounds, point B. Move horizontally 
to left and read approximate torque required, 74%. 

3. Determine fuel flow (optional procedure) by 
moving vertically down from poin A to fuel flow 
curve for 7500 lbs, point C. Move horizontally to 
the left and read fuel flow 440 lbs/hr. 

4 . Determine maximum range by multiplying 
specific range by useable fuel. Specific range x 
pounds of fuel available= no wind range 0.215 x 
1000 = 215 NM. 
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MODEL: HH52A 

SPECIFI C RANGE CHART 
96% NF/ NR 

DA TE: 15 MAR CH 1968 
DATA BASIS: HANDBOOK 
ENGIN E: T58-GE·8B 
2000 FT PRESS ALT 

6500 LB 

7500 LB 
8300 LB 

1J! 

6500 LB 

7500 LB -4,~ ~,li: 
8300 LB~ 

60 70 

B 

A 

V MAX RANGE 

6500 LB 
7500 LB 
8300 LB 

NOTE1 REDUCE TAS 1 KNOT FOR EVERY 2,5°C ABOVE 
+ 26°C AT 6500 LB 

REDUCE TAS l KNOT FOR EVERY 2.5°C ABOVE 
+ 11°c ABOVE 6500 LB 

V MAX 

C 

V MCL 

8300 LB 7500 LB AND BELOW 

80 90 . 100 110 

TRUE AIRSPEED· KTS 

Figure A-34. Specific Range Chart - 2000 Ft 
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MOD EL, HH52A 

SPECI FIC RANGE CHART 
96% NF/NR 

DATE: 15 MARCH 1969 
DAT A BASI~: HANDBOOK 
ENGINE: T58-GE·8B 
4000 FT PRESS ALT 

.,. 

6500 LB 
7500 LB 
8300 LB 

V MAX RANGE 

T.O. 1 H-52.A-1 

NOTE: REDUCE TAS 1 KNOT FOR EVERY 2°C ABOVE 

+1°c ALL WEIGHTS 

6500 LB 

7500 LB 

8300 LB 

60 70 

V MCL 

8300 LB 

80 

TRUE AIRSPEED• KTS 

V MAX 

7500 LB AND BELOW 

90 

Figure A-35. Specific Range Chart - 4000 Ft 

·. 
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BLADE STALL CHART 
EXAMPLE PROBLEMS 

Given 

Gross weight 

Angle of bank 

Pressure altitude 

OAT 

Nr 

Determine 

Incipient blade stall speed. 

Solution 

8000 pounds 

20° 

4000 feet 

20°c 

96% 

1. Ent.er chart at 4000 feet pressure altitude 
(point A). 

2. From point A, move horizontally to 20°C 
(68°F) OAT (point B). 

3. From point B, move downward to base line, 
96% Nr (point C). 

4. From point C, move parallel to the rotor 
speed influence lines~ 98% Nr (point D). 

5 .. From point D, proceed downward to point E 
on the gross weight influence graph. 

6 . From point E, move parallel to the gross 
weight influence lines to 8000 pounds (point F). 

7. From point F, proceed downward to 0° angle 
of bank (point G ). 

8. From point G, move parallel to the angle of 
bank influence curves to a 20° angle of bank 
(point H). 

9. From point H, move downward through the 
calibrated airspeed scale to the indicated airspeed 
scale (point I). 

10. The indicated airspeed for the above condi
tions would be 68 knots. 

A-58 

Given 

Gross weight 

Angle of bank 

Pressure altitude 

OAT 

Nr 

Determine 

Incipient blade stall speed. 

Solution 

8000 pounds 

20° 

2000 feet 

- 10°C 

100% 

1 . Enter chart at 2000 feet pressure altitude 
(point A). 

2 . From point A, move horizontally to - 10°C 
(14°F) OAT (point B). 

3. From point B, move downward to base line, 
96% Nr (point C). 

4. From point C, move parallel to tb.e rotor 
speed influence lines to 100% Nr (point D). 

5. From point D, proceed downward to point E 
on the gross weight influence graph. 

6. Follow the gross weight base line back from 
point E to "never exceed speed" curve on point F . 

7. From point F, follow "never exceed speed" 
curve to desired gross weight 8000 lbs (point G). 

8. From point G, proceed downward to 0° angle 
of bank (point H). 

9. From point H, move parallel to the angle of 
bank influence curves to a 20° angle of bank 
(point I). 

10. From point I, move downward through the 
calibrated airspeed scale to the indicated airspeed 
scale (point J ). 

11. The indicated airspeed for the above condi
tions would be 87 knots. 
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Engine : T58-GE-8B Hodel: HH-52A 
Date: 1963 
Data Basis : 

Fuel Grade: JP-4/JP-5 
Estimated Fuel Density: 6.5-6.8 lb/gal. 

There Is a 40 knot range from start of drag divergence (on retreating blade tip) 

to loss of control. The speeds shown were computed at 10 knots above drag 

divergence. 

. ~, , 

" G" LIMITATION•AT DESIGN GROSS WEIGHT OF 7500 LBS, THE DESIGN LIMIT LOAD FACTOR IS 2.28. 

Fi~re A-36. Incipient Blade Stall Chart 

_ · Erl 
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MAXIMUM AIRSPEED (Vmn) at 96%/1 00¼ N, 

Max Continuous Power (V- limited) 

Pressure 
Altitude Temp 7000lbs 75001bs 8000 lbs 8300 1bs 

S.L. STD 108/108 104/104 97/97 90/90 
+15 105/105 97/1 01 90/95 86/86 
+30 98/103 89/99 82/92 78/86 

1000 STD 106/106 102/102 93/95 88/88 
+15 102/105 94/101 86/94 82/88 
+30 88/101 84/97 76/90 72/84 

2000 STD 103/104 96/100 88/93 83/87 
+15 96/101 87/98 84/9 1 75/84 
+30 86/99 79/94 71/85 67/82 

3000 STD 97/102 91/98 82/92 77/85 
+ 15 89/99 81/96 74/87 69/83 
+30 81/95 74/87 67/80 62/76 

DATA BASIS: Speed vs Altitude Charts A-21 thru A-30 

Figure A-37. Maximum Airspeed (Vmax) (/AS) 
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