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Chapter 9 

TRAINING POLICY 

9·t. General. This chapter outlines procedures, 
requirements, and restrictions for qualification and 
continuation training or evaluation flights. See AFRs 
60·1, 60-16; AFM 51·2; and MACR 51-1 for additional 
information. 

9-2. Crew Complement and Scheduling: 
a.Minimum Crew Complement. See paragraph 3-2. 
b. Crew Qualification. See paragraph 3-1. If 

passengers other than mission essential ground 
personnel are carried, noncurrent or unqualified pilots 
will not perform crew duties. 

9-3. Crew Duty Time. See paragraph 3-11. 

9-4. Not Used 

9-5. Debriefing: 
a, Review and evaluate overall training 

performed. 
b. Review training requirements fulfilled for each 

student and aircrew member. Each student or aircrew 
member should understand thoroughly what training 
has been accomplished. 

c. Answer technical questions. 
d. '!'raining reports completed and recorded. 

9-6. Training Aircraft Not Capable of Flight 
(Not applicable to ARF). If an aircraft is not in 
commission or otherwise capable of departure within 
four hours after scheduled departure time, the training' 
mission will be cancelled and the crew rescheduled. 
Exceptions may be granted by the flying unit 
commander or operations officer with concurrence of 
the aircraft commandet. The delayed departure is not to 
be charged as a crew delay. 

9-7. Weather Criteria For Training. See 
paragraph 6-22_ 

9-S: Special Maneuvers: 
a. Only the 1550 ATTW is authorized to· conduct 

forced-landing training. This training is limited to the 
H-IF and will be held to the minimum necessary to meet 
proficiency requireinents of the appropriate syllabus 
and course training standards. Procedures and 
minimum altitudes will be lAW 1550 A TTW directives. 

b. Request radar traffic advisories for all phases 
of simulated instrument flight_ (Not applicable for HH-
53H low level TF operations.) 

c. Initiate simulated instrument missed 
approaches no lower than the published minimum 
altitude for the approach being flown. 

d_ Accomplish H-3/53 touch-and-go landings lAW 
the flight manual. Touch-and;go landings do not 
require an instructor pilot at the controls as long as the 
throttleorare-set at maximum for-th1JlIpproach,-landltrg;' 
and takeoff. 

e. Live Hoist Training (Non-Exercise). Restrict 
live hoist training to the minimum necessary to 
accomplish initial qualification, requalification, and 
proficiency training. Unit commanders determine 
eligibility of personnel to ride the hoist during training. 
Recommended hoist altitude is 10 feet, Iiut may be 

higher when required by the mission_ When over water 
or over vessels, hover at the minimum altitude 
necessary to avoid salt spray. Practicing hoist with or 
withOut, a tag line is permissible. 

9-9. Remote Area Operations Training: 
a. Power Restrictions: 

(1) Clear escape route-hover power +5% 
(EXCEPTION: H-1F/H-3 PSI or 24 pph) 

(2) Restricted escape route-OGE +5% 
(EXCEPTION: H-IFIH-3 PSI or 24 pph) 

b. Simulated Maximum Power Remote 
Operations Maneuver: ' 

(1) Accomplish high and low reconnaissance 
and compute the power required to accomplish the 
maneJiver. Use the computed power as the simulated 
maximum power available; however, do not hesitate to 
use al1available power in the interest of safety. 

NOTE: Prior to the first water hoist or remote area 
operations a power available check will he 
accomplished. ' 

(2) Approach/Landing. Initiate the approach 
after careful consideration of al1 factors influencing the 
·crew and aircraft performance. (See chapter 19 for 
operational considerations.) Try to fly the approach 
using no more than the power computed for the hover or 
landing. Vary closure rate, and vertical velocity to fly 
the desired approach angle and arrive at the specific 
landing/hover spot, As the aircraft decelerates, be 
cognizant of the influence that wind, ground effect, and 
translational lift have upon your ability to control 
vertical velocity. Attempting to arrest a high descent 
rate with power can resuJt. in settling with power, rotor 
droop and subsequent loss of tail rotor effectiveness and 
landing hard_ 

. (3) Takeoff_ Accomplish the takeoff using 
simulated maximum power takeoff techniques without 
applying more than the simulated maximum power 
available. Recompute takeoff power if reqUired. 

9-10 •. Unaided (Non-NVG/PA VE LOW) Night 
Remote Area Operations Training Site: 

a. Site Selection: . 
(1) The. minimum size of the landing area 

. must be at least two rotor diameters. 
(2). Sites must h.e selected where the vertical 

development of the surrounding terrain does not restrict 
the. pilot's option to execute a go-around, with a 
minimum maneuvering, at any point in the approach_ 
Additional1y, the terrain within 3 NM of the site will not 
exceed ~OO' above the site elevation_ NOTE: This. 
requirement may be satisfied by restricting the 
approach and departure route to directions which will 
avoid terrain exceeding the above criteria_ 

n_- -PriortofuH1iarkness:' 
(I) A visual survey of the site will be made to 

check for obstacles, general site condition and wind_ 
(2) Position lights to outline the landing site. 

Refer to figures 19-5 and 19-6 for optional lighting 
pattern_ 

h. Prior to making the first approach, determine· 
wind direction_ Forecast winds mav be used whenw,i,rid 
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direction cannot be determined otherwise. When using 
forecast winds insure an adequate power margin is 
available in the event winds differ from forecast. 

c. Do not leave flight altitude until the location of 
the LZ has been 'positively identified. 

d. Plan night navIgation and remote area 
operation in such a way that a 'realistic training 
scenario is created. Aground party may be utilized to 
increase the realism of the training. 

e. For 37 ARRS: This training may be 
accomplished at launch control facilities (LCFs) or 
launch control centers (LeCs). 
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9·11. Simulated Instrument Flig/lt. The use of a 
hood or other artificial vision-restricting device is not 
authorized for any phase of flight. (EXCEPTION: A 
vision-restriction device is authorized for PAVE LOW 
system training providing an instructor with 
unrestricted vision has access to a set offlight controls.) 
Simulated instrument flight may be flown and logged 
without use of a vision·restricting device. 

9·12. Helicopter Maneuver Standards and 
Simulator Emergency Flight Procedures. See tab 
9-1. 
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TRAINING GUIDE 

1. Maneuver standards are provided to supplement 
the fligpt manuals. These procedures are intended for 
use on . all missions, but may not reflect the optimum 
perfor~ance required for some operational situations. 
Deviations from this guide may be made, if required, to 
'accomplish mission objectives. Operational/special 
mission maneuvers not addressed in this tab will be 
conducted lAW the appropriate directive/technical 
order that defines such lllsneuvers. 

2. Emergency procedures training is designed to 
develop aircrew proficiency, reaction time, planning, 
and judgment in' preparation for actual emergencies. 
Simulated emergencies must provide realistic training 
without unacceptably increasing risk. Instructors 
should be alert and take prompt action to terminate 
simulated emergency maneuvers and execute a go­
around at the first indication of deteriorating aircraft 
performance or serious student proficiency problems. 
Place emphasis on the procedures for positive 
identification of the simulated emergency condition 
before initiating corrective action. System failures must 
not be unreasonably compounded and must not be 
simulated in conjunction with a simulated engine 
failure unless normally associated with that engine 
failure. The surprise approach of initiating emergency 
procedures, aircraft system failures, or unusual attidue 
training must be tempered to allow for a possible wrong 
reactionl mistake which could jeopardize safety; 
therefore, such emergencies will only be practiced with) 
sufficient airspeed and altitude to insure a safe' 
recovery. In high density traffic areas, emergencies 
which could require an in-depth analysis/discussion or 
detailed cockpit duties should only be simulated when 
traffic congestion is at a minimum. Accomplish all 
simulated emergency maneuvers lAW the flight 
publication and this tab. 

3. Simulated Emergency Restrictions/Proce­
dures: 
a. Prohibited Maneuvers_ The following maneuvers 
will not be accomplished in the aircraft: 

(1) Actual engine .shutdown 
(2) Blade staU"rid power settling 
(3) Dual fuel control failures 
(4) Dual hydraulic system failures 
(5) Boost-off to a hover (H-IF IH) 
(6) Manual fuel to a hov~r (H-lF) 
(7) Water landing (except H-3) ". . 
(B) Slide takeoff (H-t) (Exception: Tj'H'lNfor 

overriding operational requirements, providing, m.ax 
gross weight is not exceeded_) 

b. Special Restrictions. Unusual attitude training 
and emergency procedures involving engines, engine 
fuel systems, flight controls, or hydraulic systems will 
be accomplished' only: 

(1)' During daylight visual meteorological 
conditions. 

(2) During training/currency levaluation 
flights. 

(3) When passengers are not aboard~ 
(4) When an instructor/flight examiner pilot is 

designated on ilight .orders under "Crew Position" as 
lAC orFEAC and occupies a pilot seat with a set of 
controls. Instructor pilot candidates may perform-",,-

supervise simulated emergencies and touch-and-go 
lan~ings during initial evaluations under the 
supervision of a flight examiner pilot not in a pilot seat 

'if the other pilot at the controls is qualified. in the 
aircraft. (EXCEPTION: HH-53H certified aircraft 
commanders may perform AFCS/hydraulics off.) 

c. Practice Autorotations. The fonowing policy is 
established for practice autorotations: 

(1) Due to the risk associated with this 
maneuver, carefully consider wind, density altitude, 
aircraft gross weight, and individual pilot proficiency 
prior to training/currency. 

(2) The initial autorotation for training/currency 
will be a straight-ahead autorotation accomplished by. 
the instructor to evaluate aircraft performance (not 
required for evaluation). 

(3) Instructor pilots . will terminate the 
maneuver and initiate a power recovery at the first 
indication of abnormally high/low rotor RPM, 
excessive sink rate, low airspeed, ineffective flare, or at 
any time an inadvertent touchdown might occur. 

(4) Autorotations will be accomplished to a 
runway, taxiway, or approved slide area, if possible. 
When such an area is not available, a smooth level area 
is to be selected, and the Instructor/flight examiner will 
insure it is free of obstructions prior to commencing 
training. 

(5) Except for H-IF IH hovering autorotations, 
all practice autorotations will be terminated with a 
power recovery. 

. - (6) Power recovery autorotations require the 
aircraft to be aligned within 45 degrees of the wind 
direction on final approach. For hovering 
autorotations, the wind must be aligned within 15 
degrees. A functional wind indicating device must be 
close enough to the recovery point to provide readily 
discernible, accurate wind information. 

(7) H-l Autorotation Procedures: 
(a) Minimum entry altitude is BOO feet 

AGL for lBO-degree turning autorotations; 500 feet AGL 
for all others (except hovering autorotations H-IF IH). 
Minimum airspeed prior to the flare is H-IN -60 knots, 
H-IF IH/P - 50 knota. 

(b) For lBO-degree turning autorotations 
the aircraft must be wings level, have a minimum of60 
KIAS - H-lN, 50 KIAS - H-IF IH, rotor RPM within 
limits, normal rat .• 6f des.cent and be aligned with 
landing/recovery heading at no lower .than 200 feet 
A9L. If /lny 9f these conditions are not met, initiate a 
power reco.verY immediately" The wings level 
reQllirement does. nQt prohibit minor heading 
eorrections on final. 

(c) The autorotation will be completed no 
lower than 4 feet. 

(8) . H-3 minimum entry altitude for lBO-degree 
autorota,tiops is BOO feet AGL; 500 feet AGL for all 
others, During ,lBO·degree autorotations, the aircraft 
must be wings level, have a minimum of 60 KIAS, rotor 
RPM within limits, and be aligned with 
landing/recovery heading at no lower than 200 feet 
AGL. If any of these conditions are not met, initiate a 
power recovery immediately. The wings level 
requirement does not prohibit minor heading 
corrections on final. 

(9) . H-60A minimum entry altitude for lBO­
degree.autoro.tatiol13 wilLbe.&()O f~et AG L; 500 feet AGL 
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for all others. The power control levers will not be 
retarded. Initiate the flare between 125 and 75 feet AGL 
with a minimum of 80 KIAS. The power recovery will be 
completed no lower than 15 feet. For all autorotations, 
the aircraft must be wings level, have a minimum of 70 
KIAS, rotor RPM within limits, and be aligned for 
landing/recovering heading at no lower than 150 feet. If 
any of these conditions are not met, initiate a power 
recovery immediately. The wings level requirement 
does not prohibit minor heading corrections on final. 

(10) H-53 minimum entry altitude for 
autorotations will be 1,000 feet AGL. The throttles will 
not be retarded. 
, d. Simulated Single-Engine Emergencies. The 
following procedures apply to dual'engine helicopters: 
. (1) Single-engine approaches and landings 
must be practiced to a hard surface landing area or slide 
area. 

(2) Initiation of practice single-engine 
emergencies will not be lower than the following: 

(a) 150 feetAGL, 55KIAS, for H-1N orin a 
hover (paragraph 5v(2), this tab) 

(b) 300 feet AGL, 70 KIAS, for H-3 
(c) 300 feet AGL, 80 KIAS, for R-53 
(d) 300 feet AGL, 80 KIAS, for H-60A 

NOTE: Practice single-engine emergencies mai be 
initiated below the above listed altitude as long as 
torque available is limited on both engines versus 
reducing torque available on the simulated failed 
engine. Instructors must use caution when simulating 
single-engine emergencies at low altitudes and 
airspeeds. 
, (3) The following simulated single-engine 
;maneuvers will be practiced by limiting the torque 
available on both engines versus reducing torque for the 
simulated failed engine: 

3) 

. (a) Single-engine join ups - air refueling 
(b) Single-engine approaches to a spot(H-

(c) Water landings (H-3) 
e. Boost-OFF (H-1), Aux Servo.;..OFF (H-3); and 

AFCS--OFF (H-53/60A). Conduct under the folloWing 
limitations: ' 

(1) Maneuvers will be initiated in straight and 
level flight at a minimum altitude of 300 ft AGL and 70 
KIAS for H-3/53/60 an<l500 ft AGL and 70 KIAS for H-l. 

(2) Approaches to a hover/landing will be 
made to a hard surface landing area or slide area (H-
IF /H must do a slide landing only). . 

(3) If any control difficulties are encountered 
while the system is off, the instructor/flight examiner 
will take control of the aircraft and restore the system as 
appropriate. 

4. General Procedures: 
a. Takeoffs and landings will. be made using a 

constant heading or ground track into the wind or 
alignment with the runway. Crosswind correction will 
be accomplished by using the wing-low method on 
takeoff until a climbis established and during the final 
50 feet (100 feetfor H-53) on an approach. At other times, 
the crab method may be used. 

b. Maneuvers will' be flown with emphasis on 
precise altitude, airspeed, and aircraft control. 

c. Instrument flying will be lAW AFM 51-37 and 
the flight publication.. Standardization tolerances for 
instrument maneuvers will be lAW MACR 60-1. H-3 
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unusual attitude training will only be performed in the 
simulator. 

d. Minimum light/communications out procedures 
in chapter 30 may be used without NVG's by aircrews 
not qualified in NVG operations. 

5. H·l Procedures: 
a. One hundred percent N f will be used for all 

maneuvers in the H-1N; 6600 N2 in the H-1H; 6450 +50 
Nf in the H-IF. 

b. Entry altitude for all approaches will be 300 feet 
AGL unless specified otherwise in this regulation. 

c. A 3- to 5-foot skid height will be used for all 
hovering maneuvers. 

d. Landing/searchlights will be on for all night 
takeoffs and after turning final for night approaches 
unless safety, weather, excessive glare, or aircraft 
operational procedures dictate otherwise,. 

e. Takeoff to a Hover: 
(1) Vertical ascent to 3-5 foot skid height. 
(2) Constant heading 
(3) Check power required to hover with 

precomputed data on the TOLD card. 
f. Taxiing-5 knots maximum groundspeed. 
g. Sideward/Backward Flight: 

(1) Constant heading and groundspeed 
(2) 'Five knots maximum groundspeed 

h. Landing from a Hover: 
(1) Vertical descent from 3-5 foot hover 
(2). Constant heading 
(3) Insure all side drift is stopped prior to 

'touchdown 
i. 360 Degree Hovering Turns: 

(1) Constant rate of turn over a spot 
(2) Fifteen knots maximum wind velocity for 

training 
j. Crosswind Takeoff and Landing: 

(1) Heading 90 degrees from wind dir~ction 
(2) Fifteen knots maximum wind velocity for 

training, except when taxiing to/from parking area on 
initial departure and termination 

k. Normal Takeoff/Climbs: 
. (1) Hov~rpowerplus5-8 PSI (40-60 pph)H-1F; 

5 PSI H-1H; 10 percent H-IN' ". . 
(2) Constant heading . '.. . 
(3)Seventy,kn.dt al~speea • . 
(4) Start thel!akeaff from a 3'5 foot hover 

maintaining heading'atiilamtiide,'As fralislationallift 
is obtained, the. alrcrMtwilh\nter at)' accelerating climb. 
Increase collective'to.required setthig a'nd establish a 70 
KIAS' climb. . . . 

(5) To in.itiata 'the takeoff (rom the ground, 
increase collectiveSrlioothly as-fortakeoffto a·hover. As ; 
the aircraft leaves the ground; accelerate forward to 
hover altitude passing translational lift, then continue 
the takeoff as described above. 

I. Marginal Power Takeoff: 
(1) Three-five foot skid height 
(2) Hover power (simulated maximum power 

available) 
(3) Fifty foot simulated obstacle 
(4) Initiate~ the takeoff by smoothly applying 

forward cyclic. As the aircraft accelerates, it may tend 
to settle, especially with light or calm winds. (If 
necessary, compromise the maneuver by adding power 
to avoid ground contact.) Parallel the ground at three to 
five feet until translational lift is attained. After 
passing through translational lift, initiate a climb 
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(without decelerating below translationailift speed) so 
as to clear the 50 foot simulated obstacle. Continue to 
accelerate (without descending) to 50 KIAS. At 50 KIAS, 
the manuever is terminated and a normal climb (power 
and airspeed) will be established. 

m. Maximum Performance Takeoff: 
(1) Simulated maximum power available: 

Hover plus 5·8 PSI (40·60 pph) H·1F /H, 10·15 percent H· 
IN. 

(2) Smoothly increase power to the required 
setting. After the aircraft has left the ground and is 
passing through normal hover altitude, establish a 
slightly nose· low attitude. Maintain attitude until 
passing 100 feet AGL (simulated obstacle), then 
smoothly lower the nose without descending and 
increase the airspeed to 70 KIAS. When this speed is 
attained, adjust power and attitude to maintain a 
normal climb. 

n. Traffic Pattern. If a rectangular traffic pattern 
is flown, fly the downwind leg at 500 feet AGL and 80 
KIAS (90 KIAS H·1N). During the turn to base descend 
to 300 feet AGL and slow the aircraft to 60 KIAS (70 
KIAS H·1N). A level turn will be made to the final 
approach heading. The before landing checklist wi\l be 
accomplished on the downwind leg. (Pattern altitudes 
specified above may be adjusted to comply with local 
traffic control rules.) Other pattern types may be flown 
as the situation warrants; however, caution ,must be 
exercised to avoid excessive bank angles/descent rates 
or low airspeeds. The point pf rollout on final should 
allow a controlled, straight approach without a need for 
aggravated flares, abrupt control movements, or large 
collective input. 

o. N ormallShallow Approach: 
(1) Normal approach· 30° apparent angle 
(2) Shallow approach· 10° apparent angle 
(3) Initiate the approach from 300 feet AGL 

with 60 KIAS (70 KIAS H·1N). When the desired angle is 
intercepted, start a gradual reduction of airspeed. The 
apparent angle at which the approach is started wi\l be 
maintained throughout the approach. 

p. Steep Approach: 
(1) Thirty knote groundspeed 
(2) Forty·five-degree apparent angle 
(3) Initiate the approach from 300 feet AGL 

with 30 knots groundspeed. Use 30 KIAS for little or no 
wind. As th'll wind velocity increases, increase the entry 
airspeed accordingly. Maintain the apparenf angle at 
which the approach is started throughout the approach. 
After the approach is entered, reduce the rate of descent 
to 800 feet a minute maximum. 

q. Approach to a Touchdown: 
(1) Zero, or near zero, groundspeed' 
(2) Landing attitude 
(3) Initiate and fly the desired approach 

angle. As hover altitude is approached, continue the 
descent and angle while slowing the groundspeed and 
vertical velocity to have a landing attitude, at or near 
zero groundspeed, upon touchdown. Cushion the 
touchdowl\ with collective and continue to fly the 
aircraft fully onto the ground. 

r. Slide, Landing: 
(1) Airspeed slightly above translation lift 
(2) Landingattitude 
(3) Execute a shallow approach to the 

approach end of the desired landing area. As hover 
altitude is approached, estllblish a landing attitude and 
allow the aircraft to slowly settle to the ground. The 

collective should be used as necessary to cushion the 
landing, then slowly reduced, allowing skid friction to 
stop the aircraft. 

s. Manual Fuel Operations: 
(1) H·1F Simulated Fuel Control Failure: 

(a)' Enter in flight at normal traffic 
pattern altitude and airspeed, within autorotational 
distance of a suitable landing area. The minimum 
ceiling for manual fuel training is 1,000 feet. 

(b) Simulate a fuel control malfunction 
and accomplish the fuel control failure checklist. Slowly 
rotate the throttle to 6200 ,Nf while increasing the 
collective to maintain altitude. Activate the manual fuel 
switch with equally spaced on'oif periods to obtain an 
increase of Nf. Maintain Nf in the normal operating 
range with the manual fuel switch and roll the throttle 
to flight idle. To minimize manual fuel switch inputs, 
maintain a minimum of 500 feet AGL until intercepting 
your desired approach angle. Execute a shallow 
approach to a slide landing only. If the approach is 
begun while on base leg (due to traffic pattern size 
constraints or by choice), fly the approach angle thru 
the turn to final. Attempt to avoid descent below 300 feet 
AGL before turning final. Emphasis should be on 
maintaining proper RPM (6000·6450 Nt) during the 
approach and sufficient RPM to cushion the landing. 
After landing, attempt to maintain Nf at600Q·6450 until 
the aircraft has stopped and' the collective is at 
minimum. To return ,to automatic fuel mode on the 
gro\lnd, slowly rotate the throttle to full open and hold 
the manual fuel switch down until the manual fuel light 
goes out,plus 5 seconds. To return to automatic fuel 
mode inflight, slowly open the throttle. As RPM 
increases above the manual setting, hold the manual 
fuel switch down until the manual fuel light goes out, 
plus 5 seconds. 

(c) The initial iitflight operation of the 
manual fuel system will be accomplished by the 
instructor to evaluate the system. Manual fuel training 
may be done once the instructor has determined the 
system is operating normally within a, power range 
reguired for an approach and landing (fuel flow of 
approximately 300·450 pph). Limit manual fuel 
operations to the minimum required for training. To 
avoid system overheat, do not fly back·to·back manual 
fuel approaches. 

(2) H·lH Simulated Fuel Control Failure: 
(a) Inflight entry will be at normal traffic 

pattern altitude and airspeed, within autorotational 
distance of a suitable landing area. 

(b) Simulate fuel control malfunctions 
apd accomplish the fuel aontrolfailure checklist. Slowly 
lower the 'collective to maintain rotor, RPM while 
rotating: the throttle to flight idle. Visually verify the 
fuel control switch. then m\lve' it to the emergency 
position.; Slowly open the throttle to maintain 
approximately 6400 N2, while coordinating ,an increase 
of collective to maintain rotor RPM and power required 
for flighkComplete the remaining checklist items and 
execute a shallow approach to a slide, touchdown, or 
hover. To return to automatic fuel control after landing, 
reduce the throttle to ,flight idle after the collective is at 
minimum. Return the governor switch to automatic 
when N1 is below 70 percent, but before it reaches 60 
percent. Entry to emergency may be 'made on the 
ground with the throttle at flight idle. After entry, the 
N2 should be increased to 6400, the aircraft raised to a 
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hover, landed throttle returned to flight idle, and 
governor returned to automatic. 

(3) H-IN Simulated Fuel Control Failure: 
(a) Inflight entry will be at normal traffic 

pattern altitude and airspeed. 
(b) Entry in a hover requires single­

engine hover capability. 
(c) Entry may also be made while on the 

ground. 
(d) Simulate fuel control failure o~ engine 

one or two, and accomplish ,the manual fuel checklist. 
Insure collective setting is below maximum single­
engine torque available prior to retarding the throttle to 
flight idle. Positively identify and place the 
corresponding fuel governor switch to manual position. 
Increase the throttle to maintain torque approximately 
5-10 percent below the governed engine. Complete the 
landing with manual fuel checklist, fly a normal traffic 
pattern, and execute a shallow approach to a slide, 
touchdown, or hover. To return to automatic fuel mode, 
use the same procedure as for entering manual fuel. 

t. Boost-off Flight and Landing: 
(1) Enter at normal traffic pattern altitude 

and airspeed. 
(2) To simulate system failure, identify the 

hydraulic control switch and place it in the off position 
(select sys 2, H-IN). Monitor the switch until 
confirmation of satisfactory control response, then 
accomplish the boost failure checklist. Fly a normal 
traffic pattern and execute a shallow approach to a slide 
landing (H-IN, slide or hover). If difficulties in aircraft 
control are encountered, initiate a go-around and 
accelerate to 60 KIAS if possible before attempting any 
maneuvers. 

u. Power Recovery Autorotations: 
(I) Altitudes specified for entry and flare are 

minimum altitudes and will be raised to accommodate 
higher than normal gross weights/density altitudes, or 
in situations where an added margin of safety is needed 
while developing pilot proficiency. " , 

(2) Throttle(s) will be set at 5600-6000 Nf H-IF; 
flight idle H-IH; zero torque but,not below flight.idle H­
IN. 

(3) To ent,er practice autorotation, smoothly 
lower the collective to minimum and roll the throttle(s), 
to the. desired setting, adjust airspeed tq desired, and 
turn into the wind if applicable. Insure Ng/Nl has 
stabilized. Maintain rotor RPM within limits with th,e 
collective. Avoid abrupt pitch changes and excessive 
bank angles during turns as dangerously high rates ,of' 
descent can develop. Initiatethe flare at 100-75 feet AGL 
to reduce rate of descent and airspeed. No lower then 25 
feet AGL, begin rotating the aircraft to a near-level 
landing attitude smoothly increase the throttle(s) to full 
open, and maintain directional control with tail rotor 
pedals. Increase collective to complete the autorotation 
no lower than four feet AGL. 

NOTEt Flare effectiveness is reduced' at increased 
density altitude and gross weight. Initiate a full-power 
recovery (go-around) immediately at any time the rate 
of descent seems excessive or is not appreciably reduced 
by the flare maneuver. Additionally after flare 
completion, if unintentional ground contact appears 
imminent sufficient collective will be used (all available 
rotor RPM if necessary) to cushion the touchdown, The 
technique of lowering the collective to aid rotor 
"acceleration will'notbeusedliul'ing-the'!a .. Hew4'eet-et', 
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descent as it will increase descent rate and impact 
forces. 

v. H-IN Simulated Single-Engine Flight and 
Landing: 

(1) Inflight entry will be above 55 KIAS and 
150 feet AGL and will not ,be initiated when indicated 
torque is at or above the maximum computed single­
engine torque available. 

(2) Entry in a hover will not be initiated unless 
single-engine hover capability exists. 

(3) Simulate engine failure by rotating 
number one or two throttle to flight idle and accomplish 
the engine failure checklist. Check power available on 
the operating engine. If single-engine hover power is not 
available, determine that at or above best rate of climb 
speed and at or below maximum power at least a 100-
ftlmin rate of climb can be obtained. Execute a shallow 
approach to a hover or slide landing as power Iterrain 
dictates. The decision to go-around will be made before 
55 KIAS and 150 feet AGL are reached on approach, and 
if any unsafe conditions exist, both engines will be used 
for the go-around. 

w. Unusual Attitude Training. Instructors 
simulating unusual attitudes for training will not 
exceed 30 degrees of bank, a 20 degree nose high 
attitude, or a 10 degree nose low attitude. Unusual 
attitude training is recommended for pilots receiving or 
maintaining NVG qualificl\tion. This training should 
be kept to a minimum. Unusual attitude training will 
not be initiated below 1000 feet AGL. 

6. H-3 Procedures: 
a. Maneuvers will be planned and executed to use 

a minimum of 103 percent Nr. 
b. Entry altitude for approaches will be 300 feet 

AGL. 
c. Taxiing: 

(1) One hundred ·three (103) percent Nr 
minimum 

(2) AFCS on 
(3) Minimum pitch necessary 

. (4) To start the aircraft roIling, increase 
collective to approximately ~5percent torque and use a 
small .amount of cyclic if fequired, Onc~. the aircraft 
starts toroH,bollective may be lowered to the minimum 
necessary to, maintain ta"i speed, 

d, Hovering (IUltiaITaki>off). Altitude five feet 
wheel.'olearance, or surficientaltitude to clear 
obstruction.' 

e. Sideward/Backward. Flight: 
(1) Altitude ,aHeast fl.ve feet wheel clearance 

above th"surfac~' or obstructions 
. (2) CO)J,stant heading or ground track 

(3) Maximuinfive knots apparent 
groundspeed, 

f. Three ,Hundred Sixty Degree (360°) Hovering 
Turns: 

(1) Altitude five feet wheel clearance above 
the surface or obstructions 

(2) Constant rate of turn over a spot. 
(3) Thre,e hundred sixty-degree (360°) 

hovering turns will not be practiced when winds exceed 
20 knots. 

g. Landing from a Hover. Use caution ,to avoid 
landing while drifting sideways. After touchdown, the 
coUective pitch should be placed smoothly in ,the fnll 
down position. 
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h. Normal Takeoff from a Hover: 
(1) Throttles Maximum 
(2) Use 20 percent torque above hover power 

(not to exceed 103 percent torque), or until Nr droops to 
100 percent, whichever occurs first. 

(3) Gradually move forward from the hover 
while smoothly pulling in the power listed in (2), above. 
Maintain hover altitude while accelerating. After 
accelerating through translational lift, bring the nose 
up and establish a 70·80 KlAS climb. Accomplish the 
after takeoff check after passing 100 feet AGL and 70 
KlAS. Climb airspeed is 70-80 KIAS. 

i. Normal Takeoff from the Ground: 
(1) Throttles Maximum 
(2) Use 20 percent torque above hover power 

(not to exceed 103 percent torque), or until Nr drops to 
100 percent, whichever occurs first. . 

(3) Smoothly and steadily increase collective 
until reaching power listed in (2), above. As the 
helicopter clears the surface, adjust pitch altitude 
(approximately 5 degrees nose low) until approaching 
70-80 KlAS, then. raise the nose slightly (approximately 
3-5 degrees noSe high) to establish a 70-80 KIAS climb. 
CAUTION: Avoid an excessive nose low attitude while 
near the ground. . 

j. Normal Running Takeoff: 
(1) Align with wind on smooth hard surface or 

runway heading. 
(2) Increase collective to 30 percent torque and 

initiate ground roll. . 
(3) At approximately 30 KlAS, move cyclic aft 

and smoothly increase collective to desired power 
(approximately 20 percent more than hover power), and 
allow aircraft to fly off the ground. 

(4) Climb lAW the single-engine height 
velocity diagram and accelerate to 50 knots. 

(5) At 50 KIAS, adjust power as desired, 
initiate climb, and accelerate to climb airspeed. 

k. Running Takeoff (Simulated Heavy Weight): 
(1) Use a paved or smooth, hard surface only 
(2) Speed selectors maximum 
(3) Limit torque to 10 percent less than that 

required to hover with a five foot wheel clearance. 
(4) Start the aircraft rolling forward by 

applying forward cyclic and approximately 30 percent 
torque. Approximately 30 knots indicated airspeed, 
apply simulated maximum power available, and aft 
cyclic to fly the aircraft smoothly off the ground. After 
takeoff, climb lAW the single-engine height velocity 
diagram and accelerate to 50 KIAS(runway and terrain 
permitting). The simulated maneuver will be 
terminated upon reaching 50 KlAS and a 1I0rmal 
climbout will be accomplished. 

I. Maximum Performance Takeoff (Simulated): 
(l) Throttles maximum 
(2) Use 30 percent torque above hover power 

(not to exceed 103 percent torque) or until Nr drops to 100 
percent, whichever occurs first. 

(3) Initially increase power so the aircraft 
becomes light on the wheels. Then. increase power 
smoothly to maximum or simulated maximum. 
Airspeed should be increased until reaching 200 feet 
altitude and 50 KIAS. At this point, accelerate to safe 

, sjl)gl~engine airspeed (70-80 KIAS) before establishing 
a normal climb'profile.'-'" 

m. Traffic Pattern. If a rectangular pattern is 
flown, the downwind leg will be flown at 500 AGL and' 
90 knots airspeed; during the turn-to-base descend to 
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300 feet AGL 'and slow the aircraft to 70 knots. A level 
turn will be made to the final approach heading. The 
before landing check will be accomplished on the 
downwind leg. 

,NOTE: These altitudes will be used whenever possible 
if local conditions will permit, otherwise comply with 
appropriate local traffic patterns. 

n. Normal Approach: 
(1) Seventy knots entry airspeed 
(2) Thirty'degree apparent angle of descent 
(3) Control rate of descent so it does not exceed 

500 FPM. Constantly decrease airspeed during the 
approach so the aircraft leaves translational lift as it 
enters ground effect. 

o. Steep Approach: 
(1) Fifty knots entry airspeed 
(2) Forty-five degrees apparent angle of 

descent 
(3) Control rate of descent so it does not exceed, 

500 FPM throughout approach or 300 FPM during the 
last 100 feet. Constantly decrease airspeed during the 
approach so the aircraft leaves translational lift as it 
enters ground effect. 

p. Shallow Approach: 
(1) Seventy knots entry airspeed 
(2) Ten-degree apparent angle of descent 
(3) Control rate Of descent so it does not exceed 

500 FPM. Constantly decrease airspeed during the 
approach so the aircraft leaves translational lift as it 
enters ground effect. 

q. Running Landing: 
(1) Seventy knots entry airspeed 
(2) Ten-degree apparent angle of descent 
(3) Adjust collective pitch, as necessary, to 

maintain the desired approach angle and dissipate 
speed, gradually throughout the approach so the 
landing can be accomplished while maintaining 
translational lift. Use caution so as not to have an 
excessive nose high altitude at touchdown. After 
aircraft!. firmly on the ground, apply wheel brakes. 

r. Practice Single-Engine Landing: 
,(1) Simulated engine failure will not be 

initiated (retarding throttle) below 300 feet AGL170 
KIAS. ' 

(2) Practice single-engine landings will only 
be made on smooth, hard surfaces approved for such 
tr&iJling, maneuvers. . 

(3) Engine. failure will' be simulated by 
retarding either speed selector until the Nf needle 
decreases to 96-98 percent Nf. Simulate those checklist 
items. which would shut down the engine, cause 
auxiliary tanks to jettison, or create any unsafe 
condition. 

(4) Accomplish the single-engine failure 
checklist. Simulate as necessary. 

. (5) Simulated single-engine landing to 
minimum roll and simulated single-engine water 
landings will be accomplished by limiting torque 
available on both engines. In no case willthe throttle be 
retarded. 

(6) A normal traffic pattern may be flown or a 
straight-in-approach inHiated; however, avoid 
unnecessary ,delay in. establishing an approach for a 
safe landing and if possible maintain or cliino to"" 
minimum of 500 feet AGt and 70 KIAS· until 
intercepting the desired approach angle. 
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(7) Follow procedures outlined in TO 1H-
3(C)E-1, section III. 

s. Night Operations. Night transition wlU be 
flown the same as. day transition except that 
emergencies will not be practiced. Landing/searchlights 
will be on for all night takeoffs and on final for night 
approaches, unless safety, weather, excessive glare or 
operational procedures dictate otherwise. 

t. Water Operations. Water transition will be 
accomplished the same as day transition with the 
follow ing exceptions: 

(1) Prior to initiating a water landing, the 
pilot in command will evaluate the water landing area 
for suitability and drop a smoke device to be used as a 
reference (EXCEPTION: When wind direction can be 
determined by other means; i.e., flags, ponds, fires, or 
other wind indications, and an adequate shore line is 
available for reference, a smoke device need not be 
dropped for reference.) . 

. (2) The. first landing will be accomplished 
from a hover. 

(3) Practice single-engine landings will be 
accomplished by limiting torque available on both 
engines. 

(4) A slightly nose high attitude should be 
maintained during running landings in t~e water. 

(5) Rotor shutdown will not be accomplished _ 
if sea conditions exceed sea state 2 

(6) Extreme caution must be exercised when 
landing on water to avoid nose high flttitudes neadhe 
surface due to reduced tail rotor clearance on 
touchdown. 

u. Marginal Power Takeoff 
(1) One hundred one (101) percent Nr (set in a 

five-foot hover). 
(2) Takeoff path smooth, level, and clear of all 

obstacles. 
(3)· Initiate takeoff by paralleling the ground 

until translational lift is attained. After pauirjg 
through translational lift climb lAW the height velocity 
diagram and continue to accelerate until reaching 50 
KIAS. (DO NOT HESITATE TO BEEP THROTTLES 
TO MAXIMUM SHOULD IT BE NEEDED TO AVOID 
GROUND CONTACT.) After a positive climb has been 
established, adjust engine power, accelerate to climb 
airspeed, and perform a normal climbout. 

7. H-158 Procedures: 
a. One hundred (100) percent Nr will be used for all 

maneuverlunless maximum Nr is specified. Maintain 
matched torques. Maximum Nr may be simulated when 
conditions permit. . . 

b. Entry altitude for all approaches except 
autorotations will be 500 feet AGL. 

c. Ten-foot wheel clearance will be Ilsed for all 
hovering maneuvers. 

d. Landing/spotlights will be on for al1 night 
takeoffs and on final for night approaches, unless 
safety, weather, excessive glare or operational 
procedures dictate otherwise. 

e. Takeoff to a Hover: 
(1) Vertical ascent to 10 feet wheel height 
(2) Constant heading 

. f. Hovering and Hovering Turns: 
(1) Constant altitude over a spot 
(2) Constant rate of turn 

g. Hover Taxiing and Sideward/Backward 
Flight: 
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(1) Constant heading and altitude 
(2) Constant groundspeed-five-knot 

maximum for training. 
h. Crosswind Takeoff and Landing: 

(1) Heading 90 degrees from wind direction 
(2) Use extreme ca)ltion in strong or gusty 

crosswinds-avoid side drift. 
i. Normal Takeoff from Hover: 

(1) Constant heading 
. (2) Lower nose slightly (5-7 degrees) and 

gradually move forward. Maintain hover altitude or 
allow a gradual climb by increasing collective and 
accelerate through translational lift (approximately 15 
knots). 

(3) Passing through translational lift, adjust 
attitude and power as requ'ired for normal climb 
(approximately 20 percent Q more than hover. power as 
a guide), increasing altitude and airspeed 
simultaneously. 

(4) Above 100 feet and after passing 80 KIAS, 
perform After Takeoff Checklist, and adjust power to 
maintain the desired rate of climb. 

(5) After initial takeoff, or when required, 
perform a power available .check. 

j. Takeoff Without a flover: 
(1) Constaht heading 
(2) Increase collective while climbing 

vertically until approximately 2 to 3 feet, and then 
proceed as in a normal takeoff from a hover. 

. k. Normal Running Takeoff: 
(1) Active runway heading or into the wind 
(2) Smooth firm surface 
(3) Increase collective to 30 percent torque and 

initiate ground roll, ' 
(4) At approximately 30 KIAS, move cyclic aft 

and smoothly increase collective to desired power 
(approximately 20 percent more than hover power as a 
guide), and allow aircraft to fly off the ground. 

(5)· Parallel the ground at approximately five· 
to 10 feet AGL and accelerate to 50 KIAS. 

(6) At' 50KIAS, adjust power as desired, 
initiate climb, and accelerate to 80 KIAS. 

" (7) At 80 KIAS, proceed as in a normal takeoff. 
I. Running Takeoff (Simulated Heavyweight): 

(1) Maximum Nr 
(2) Proceed as with normal running takeoff 

. (3) At approximately 30 KIAS,Jncrease power 
to simulated maximum.(power to hover at 10 feet minus 
10 percent Q), and-allow. theairctllft to fly off the 
ground. .' '.-

. (4) Parallel the ground at approximately five 
to 10 feet AGL,' and accelerate to 50 KIAS .. 

(5) At 50 KIAS, the simulated' maneuver will 
be terminated. Increase power to norm.al takeoff power, 
initiate climb, and accelerate to 80 KIAS. 

(6) At 80 KIAS, proceed as in a normal takeoff. 
. (7) For an . actual maximum gross weight 

running takeoff, maximum power available would be 
used_ 

m. VFR Traffic Pattern: 
(1) . The downwind and base legs of a 

rectangular pattern will be flown at 500 feet AGL or as 
specified in local directives . 

(2) Airspeeds: 100 KIAS downwind, 80 KIAS 
base 

(3) Other pattern types may be flown as the 
situation warrants; however, exercise caution to avoid 
excessive bank angles/descent rates or Ipwairspeeds .. 
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The point of rollout on final should allow a controlled, 
straight approach without a need for aggravated flares 
or abrupt control movements. 

n. N ormallShallow Approach to a Hover: 
(1) Entry· 500 feet AGL and 80 KIAS 
(2) Normal approach - 30 degrees apparent 

angle 
(3) Shallow approach - 10 degrees apparent 

angle 
(4) Constant apparent angle, groundspeed 

and rate of descent 
(5) Vary power and pitch to arrive 

simultaneously at zero groundspeed and rate of descent 
over intended spot at 10 feet above ground in a landing 
attitude. 

o. Approach to a Touchdown: 
(1) Fly as a normal approach 
(2) Continue approach to the ground, 

touching down in a landing attitude with a groundspeed 
of five knots or less. 

p. Approach to a Running Landing: 
(1) One hundred percent Nr (maximum Nr if 

poWer is limited). 
(2) Entry - 500 feet and 80 KIAS 
(3) Approach angle - 10 degrees apparent 
(4) Constant apparent angle, groundspeed 

and rate of descent 
(5) Land on smooth, firm surface only 
(6) Touchdown above translational lift not to 

exceed 40 knots groundspeed. 
q. Maximum PerfOrmance Takeoff: 

(1) Maximum Nr " 
(2) Smoothly increase collective to maximum 

power allowed. ' , 
(3) Establish a near level attitude and plan 'to 

arrive simultaneously at 300 feet AGL and 50 KIAS., 
(4) At 50 KIAS, lower nose,to approximately 

10 degrees nose low, increasing airspeed. . 
(5) At 80 KIAS, proceed as a normal takeoff. 
(6) At reduced gross weight conditions, 

maximum power may be limited to make the man'euver 
more realistic for training. 

r. Minim\Ull Roll Running Takeoff/Simulated 
HeaVYweight: . 

(1) Maximum Nr 
(2) Takeoff on smooth, firm surface only. 
(3) Apply forward cyclic and slowly increase 

collective to arrive at simulated maximum power (power 
required for lO:foot hover) as the aircraft passes 
through translational lift. , . 

(4) Proceed as in running takeoff (simUlated 
heavyweight). " , ', 

s. Marginal Power Takeoff 
(1) Maximum Nr 
(2) Takeoff from a 10-foot hover usinl1 only 

that power required for theW-foot hover. 
(3) After passing thro)lgh translational lift, 

continue to accelerate to approximately 50 KIAS. At 50 
feet (simulated' obstacle) lower the nose slightly and 
accelerate to normal climb airspeed. 

t. Steep Approach: 
(1) Maximum Nr 
(2) Entry - 500 ft AGL and 50 knots 

groundspeed 
(3) Approach angle - 45 degrees apparent 
(4) Constant apparent groundspeed and rate 

of descent 
(5) Maximum rate of descent -SOO to 700 FPM 

(maximum of 360 FPM during last tOo feet). ' 
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(6) On final, decrease airspeed from 80 KIAS 
to 50 KIAS. , 

(7) Vary power and pit,ch to arrive 
simultaneously at zero groundspeed and rate of descent 
over intended spot at 10 feet above ground, or continue 
to a touchdown, , 

u, Emergency Procedures, Actual and practice 
emergency procedures are accomplished lAW TO lH-
53(H)B-1. 

8. H-60A Procedures: 
a. One hundred percent Nr will I>e used for all 

maneuvers. . 
b. Entry alt,itude for approaches will be 300 feet 

AGL unless specified otherwise in this regulation, 
c, A 10-foot wheel clearance or SUfficient altitude 

to clear obstructions wiII be used for all hovering 
maneuvers. 

d. Takeoff to a Hover: 
(1) Vertical ascent to 10-foot wheel clearance. 
(2) Constant heading. ' 
(3) Check power, required to hover with 

precomputed data on TOLD card, 
e, Sideward/BackW!lrd Flight: , 

(1) Constant heading or groUnd track. 
(2) Fiveknots maximllm groundspeed. 

f, Three Hundred Sixty Degree (360°) Hovering 
Turns: 

(1) Constant rate of turn over a spot. 
(2) Fifteen knots maximum wind velocity for 

training. 
g. Landing From a Hover: 

(1) Vertical descent. 
(2) ,Constant heading. 
(3) Use caution to avoid landing while 

drifting sideways., , ' , 
h,. Hove,r Taxi - Five Knots Maximum 

, Groundspeed. 
LGround Taxi:, '" . 

(1) Unloclt tail \Vhee!. ' 
, (2)' Mili'lmunl pitch ,necessary. 
(3) Maximum talCi five kndts ,groundspeed. 
(4) To start the aircraft 'rolling, , increase 

collective lind us~a small am<lllntp( cyclic if required. 
Once the aircraft starts to roll,collectIve'may 1>" lowered 
to the minimum necessary to nillintai~ taxi speed. 

j. Normal Takeoff From a Bov~r: 
(1) Constant heading and ,giound track. 
(2) Increase power to approximately 10 

percent torque above hover power' all!l lower' nose 
slightly, not to exceed 10 degrees nose low, to establish 
an 80 K{AS climb. ' 

WARNING: On all takeoffs, the pilot net flying will 
verbally call out the stabilizer indicator programming 
as tJ,le airspeed passes 40 KIAS. 

, 
k., Marginal Power Takeoff; 

(1) Five,foot wheel clearance. 
(2) Hover power. 
(3) 50KIAS. 
(4) Fifty·foot simulated obstacle. 
(5) Initiate the takeoff by smoothly applying 

forward cyclic. As the aircraft accelerates, it may tend 
to settle (depending on wind velocity); 'however, add 
only enough power to av~id gro,\nd contact. After,. 
passing through translatIOnal hft, accelerat~,;.tp.,!, 
establish a 50KIAS climb. At 50 feet AGL(simulllt~,~(. ' 
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obstacle) lower nose slightly and accelerate to normal 
climb airspeed. 

I. Maximum Performance Takeoff: 
(1) Simulated maximum power available; 

hover power plus 15 percent. 
(2) Increase power to the required setting. 

After the aircraft has left the ground and is passing 
through normal hover altitude, establish a slightly 
nose-low attitude. Maintain attitude until passing )0.0 
feet. At this point acceler ... te to safe single·engine 
airspeed (70·80 KIAS) before establishing a normal 
climb profile. 

m. Traffic Pattern. If a rectangular pattern ,is 
flown the downwind leg will be flown at 500 ft AGL ... nd 
Inn KIAS. During the turn·to·base, descend to 300 ft 
AGL and slow the aircraft to 80 KIAS. A level turn will 
be made to the final appro ... ch heading. (The before 
landing check will be accomplished on the down wind 
leg.) 

NOTE: These altitudes will be used whenever possible 
if local conditions will permit, otherwise comply with 
appropriate local traffic patterns. 

n. Normal/Shallow Approach: 
(1) Normal approach· 30° apparent angle 
(2) Shallow approach· 10° apparent angle 
(3) Initiate the approach from 300 feet;\GL 

with 80 KIAS. When the desired angle is intercepted, 
start II gradual reduction of ... irspeed. Maintain the 
app ... rentangle at which the approach is started and ... 
constant closure rate. ' 

o. Steep Approach: 
(1) Fifty knots groundspeed. 
(2) Forty·five·degree apparent angle. 
(3) MaintlJ.in the ... pparent ... ngl~ at which the 

approach is started throughout the approach. After the 
approach is entered, reduce the r ... te of descent to 800 feet 
a minute, maximum. ' 

p. Approach to a Touchdown: 
(1) Zero, or near zero, groundspeed at a 

specific landing spot. 
(2) Landing ... ttitude. 
(3) Initiate and fly the desired approach 

angle. As hover altitude is approached, continue the 
descent and maintain angle while slowing the 
groundspeed and vertical velocity to have a landing 
attitude, at or near zero groundsp~ed upon touchdown. 
Cushion the touchdown with collective and continue to 
fly the aircraft fully onto the ground. ' 

q. Running Landing: 
(1) Eighty knots entry airspeed. 
(2) Ten·degree apparent approach angle. 
(3) Tail wheellock~d. 
(4) Adjust collective pi*"h to maintain tne 

desired approach angle and dissipate airspeed 
gradually throughout the approach So the landingcari 
be acco)llplished while belowSOknqts groundspeed"but 
above translational lift. Use sufficientconectiv~ to 
cushion touchdown of the tail wheel arid niain gear. Do 
not exceed 25 degrees nOSe high attitude at touchdown. 
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After aircraft is firmly on the ground, use cyclic and 
collective as necessary to stop forward motion. 

r. Practice Single· Engine Landing: 
(1) Practice single·engine landings will only 

be practices on smooth, hard surfaces approved for such 
training maneuvers. 

(2) Engine failure will be simulated by 
retarding either throttle to produce a torque split. 

(3) Accomplish single·engine failure 
checklist. Simulate those items which would shut down 
an engine, or create any unsafe condit~on. 

(4) A normal traffic pattern may be flown or a 
straight·in·approach initiated; however, avoid 
unnecessary delay in establishing an approach for a 
safe landing. 

(5) Use parameters for a running landing or 
shallow approach to a hover if single·engine hover 
power exists. 

s. Stabilator Malfunction: 
(1) Enter malfunction by taking control of the 

stabilator manual slew switch. (Maximum oflO percent 
nose low.) 

(2) Maintain collective position settingsat the 
time of the faiJure, adjust airspeed as necessary. 

(3) Complete appropriate checklists. 
t. AFCS OFF, conduct under the following 

limitations: , 
(1) Maneuvers will be initiated in straight and 

level flight at normal traffic pattern altitudes. 
(2) Approaches to a, hover/landing will be 

made to a hard surface landing area or slide area. 
(3) If any control difficulties are encountered 

while the system is off,the instructor/flight examiner 
will take control of the aircraft and restore the system as 
appropriate. 

u. H,'SO Electric,al Control Unit (ECU) Lockout 
Operations: 

(1) Enter inflight at normal traffic pattern 
altitude and airspeed. 

(2) Simulate an electrical control unit 
malfunction. With engine power control levers in FLY, 
pull selected engine power control lever down and push 
forward to ECU LOCKOUT position. Quickly retard 
engine power control level to avoid exqeeding TGT 
limits. (CAUTION: Overtemperature protection is 
disabled while in ECU LOCI<OUT.) SI/Ioothly adjust 
engine, power control leVer to }llaintain ,torque on 
controlled engine 10 percent below other engine. ;\ v,oid . 
large and/or rapidc()llective ,l/Il)vements' 

(3) Execute a normal, traffic pattern and an 
approach to ,atoucil.downor \lOVer. After landing, 
maintain desired torque uritil tlle collective is at 
minimum. "", 

(4) '1'0 reeng'lge th!> ECU after landing, or 
inflight, ,retardth'eeng;MPow,er ,contr!>1 lever to the 
IDLE position; dien.advlJ.nce the engine power control 
lever, slowlY to, the FLY PQsition. 

v. Ni'ght ·Qperations. Night transition will be 
flown the 'sa",e as day transition, except that 
emergencies will 'not be practiced. 
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SAREX/LATN PR~CEDURES 

1. General. Exercises are developed to thoroughly 
familiarize aircrews with tactics and procedures. 
Exercises refers to combat and peacetime operations 
training, MAC/IG directed search and rescue exercises, 
and MAC/IG exercises in support of SAC EWO 
commitments. During training exercises, realism is 
desired to permit greater return in training benefits. 
During MAC/IG directed exercises, the unit's 
operational capabilities are tested. This guidance is 
applicable to in-unit exercises as well as higher 
headquarters directed exercises. Since these ,exercises 
are conducted in peacetime environments, flight crews 
must refrain from overextending themselves and their 
equipment. 

2. Participants. All participants must be thoroughly 
briefed and the functions and responsibilities of each 
participant must be established prior to engaging in 
exercises.' . 

3. • Crew Duty Time. (Applies to ARFs when 
operating under 23 AF mission symbols listed in AFR 
60-lIMAC Sup.) Crew duty tinie for exercise will be 12 
hours. 

b. Alert duty for exercises will not exceed 16 hours 
if alert facilities are provided. When adequate facilities 
are not provided, crew duty will not exceed 12 hours. 
from the time the crew reports for alert duty. 

c. These crew duty limitations apply to formal 
exercises. 

d. Crew duty/alert duty limitations for MAC/IG 
ORIs, will be lAW AFR 60·1 operational limitations. A 
basic crew will not be augmented to provide additional 
crew duty time after a crew duty period has started. 

e. Aircraft commanders during exercises have the 
prerogative of delaying a mission, for the purpose of 
crew rest, whenever it is deemed advisable in the 
interest of flying safety. 

4. Approval of Exercise Training Areas and 
Low Level Navigation Areas~ Geographical areas, 
such as range complexes, may be designated as 
exercise/low level navigation areas. Ideally, low level 
navigation routes, if utilized, should feed into exercise 
areas,'Surveying an area rather than a specific route for 
low level navigation will increase the effectiveness of 
the training by allowing greater flexibility in planning 
navigation legs. 

a; Surveys. Low·level navigation areas/routes 
and/or exercise areas will' be surveyed as follows: 

(1) An extensive mapstudywillbe made of the 
selected routes and areas. All man·made obstacles over 
50 feet AGL within the boundaries will be annotated on 
the flight map. The Chart Updating Manual (CHUM) 
will be used to insure current obstacles are depicted on 
maps. 

(2) Fornav legs below 500 ft AGL, a highly 
experienced pilot selected by the unit 
commander/mission commander will fly the survey. 
The pilot wHl conduct a parallel search of the proposed 
route/area at the lowest applicable altitude down to a 
mi!lhnumaltitude of 50 feetAGL. Obstacle location will 
be checked against map location a!ld'any' additional 
obstaCles charted. 

(3) Flight surveys are not required provided 
the exercise area is within a designated range' complex 

and the host provides specific information (description, 
location, height MSL and AGL) for all man·made 
obstacles over 50 feet AGL. 

(4) Resurvey of routes/areas is required when 
they have been inactive for over six months. 

b. Master Maps. Master maps depicting low level 
navigation areas/routes and/or exercise areas will be 
made available to crews during flight planning. Acopy 
of all master maps must remain in the unit. Annotate all 
man·made obstacles over 50 feet AGL, except when 
below the tree line. Additionally, annotate any 
published low level routes, no·fly areas, and animal 
farms or other hazards within the boundaries. Location 
of simulated combat threats will also be placed. on the 
map. Master maps may be placed on the existing' 
"Known Hazards to Low Level Flight Map,,,,,.jf 
practical. Master maps will be updated mQnthlyu~m, 
the CHUM supplement. The date of the CHUM qp!la~ 
will be annotated on the master map. Crewme~ber8 . 
should continuously be scanning for u!lcharted 
obstacles. When uncharted obstacles ar6 f9,11M. 
training wHl terminate while apprOPriat,w.. '. ~. ~.~i!m 
(location, approximate height AGL ltIlA':,M:II:p)i, 
recorded. Aircraft commanders will· lri..urethlii 
information is immediately passed to appropriate 
Buperv.isors upon landing. 

5. Power Requirements. Power requirements will 
vary depen<!ing on the recovery area: See para 9·9a, 
Remote Area Power Restrictions. 

6. Landing Areas. Crews are authorized to land 
anywhere in an approved exercise area as long as 
power/obstacle clearance requirements are met. 

7. Surface Wind Considerations. Normal wind 
limitations for training will be observed for all 
SAREX/LATN operations. When accurate wing 
information is not available, wind determination w.ill be 
based on forecast winds,. Doppler/computer, if 
available, and on site evaluation. When practical, have 
the survivor/ground party pop a smoke for wind 
verification. The need to.be aware of wind conditions 
cannot be' overemphasized. Even. though computed 
power .available may appear t()bs adequate, downwind 
approaches and maneuvering can use a considerable 
amount' of power and flight·control·authority. 

8. Live Holst Recovery. Per~onnel on the ground 
acting: 8S, survivors, instructors, and aggressors are 
necessary: to provide realism' and Supervision during 
exercise; ThM,bove persohnel'ma:y ride the hoist during 
exercises lAW the fQllowing: 

a. SurviVtirs. Survivors should be aircrew 
members. There will be a qUlOilified safety observer 
available 0\1 theground to insure the survivor properly 
uses the rescue deVice. This requirement may be met by 
lowering a qualified 23 AF aircrew member to assist the 
survivor. The survivor and accompanying ground 
safety observer will be briefed to consider the following 
when selecting recovery areas. 

(1) Try to pick a clear area because" recovery 
can be completed faster and safer if the heJkopter can 
land or use the hoist from a low hover altitude. 

(2) If a recovery is to be accomplished from a 
forested area, the foliage must be sparse enough to 
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insure the survivor will not be dragged through the 
branches. When practical select areas with trees less 
than 40 feet tall to decrease hoisting time and provide 
additional safety for the survivor in the event of a hoist 
malfunction. 

b Other exercise Personnel. Every practical effort 
will be made to recover other exercise personnel by 
landing. They may be recovered by' hoist if the 
remaining range time prevents movement of these 
personnel to a suitable landing area or when an 
extended period of time is required to reach a suitable 
landing area. These personnel will be briefed to select 
an area within a reasonable distance which will allow 
the helicopter to hover as low as practical. 

c. The aircrew will comply with the following: 
(1) The hover height for live hoist pickups will 

be the lowest altitude required by the recovery situation 
and still provide adequate olearance from all obstacles. 

(2) Whenever practical, recoveries should be 
'!lade .in cleared areas. Recoveries near trees may be 
accomplished provided the survivor is kept clear. of 
br"nches and obstructions. Hover heights higher than 
40 feet should be avoided when practical. 

9. Altitude Restrictions: 
a. During comliat exercises, helicopters will be 

limited to a base altitude of 50 feet above obstacles. (All 
crewmembers will conduct a thorough ground briefing 
and map study prior to each mission. Crewmembers will 
review airspeeds, bank angles, and altitudes 
commensurate with terrain, obstacles, visibility, and 
threats to be encountered.) 

b. During peacetime 8AREX/LATN training, 
comply with paragraph 5.17, this regulation. 

10. H-3/53/60A Helicopter Weight Adjustment 
(Fuel Dumping). Refer to paragraph 6·66. 

11. Pyrotechnics. Any pyrotechnics used during the 
exercise must be used in a manner so as not to create a 
fire hazard. Personnel will not depart the exercise area 
until all expended pyrotechnics have been 
extinguished. 

12. Formation Flight. Formation may be flown 
with other type aircraft participating in an exercise 
provided all participating crewmembers attend a pre· 
exereise briefing and. are thoroughly familiarized with 
tactics and aircraft characteristics of those aircraft. 
participating in the formation. 

13. Passengers. Exercise. participants mayb~ 
. carried as passengers during air ~efueling, 19W level, 
evasive maneuvers, NWH, 'NVG operations and other 
tactical maneuvers in support of approved exer.cise 
missions. 

14. Helicopter/Fighter Evasive Training:· 
a. Purpose.' This programpro¥ides aircrew. 

guidance for conducting realistic .combat aerial.evaslve 
maneuvers employing current tactics. 

b General. Helicopter/fighter evasive training,is 
authorized during both higher headquarters an.din·unit 
exercises. 

c. Responsibilities. The mission comm .. an<\er will 
be responsible for planning, coordinating and 
conducting the mission. Additionally, the mission 
commander will brief all individuals involved in the 
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mlsslon on the rules of engagement (ROE). Every 
practical effort will be made to conduct a face·to·face 
ROE briefing with the aggressor force crewmembers. 

d. Procedures. Evasive tactics must be flown 
under the following criteria: 

(1) Helicopters are limited to 60·degree bank 
angles unless Dash One is more restrictive. 

(2) Procedures outlined in appropriate 3·1(8) 
will be used. 

(3) Maximum use of gun and scope camera is 
recommended on all engagement. Film should be 
analyzed and used for instructional purposes. 

e. Rules of Engagement. All aircrews will comply 
with the ROE in this section. 

(1) Helicopter(s) and aggressor will establish 
and maintain communication on a common prebriefed 
frequency during the entire engagement. 

(2) If two aircraft approach head.on, each will 
clear to the right and the fighter will go above the 
helicopter. 

(3) If visual contact is lost during an 
engagement, the aggressor aircraft will proceed to an 
assigned altitude block. 

(4) All aircraft will maintain a '1,000 feet 
clearance from clouds. 

(5) Prevailing visibility in the area mu.st be 
five nautical miles or greater. 

(6) Any flight member can terminate the 
engagement by transmitting "Knock It Off" at which 
time all participants will cease maneuvering and 
acknowledge with call sign, such as "Jolly,One, Knock 
It Off." 

(7) Minimum separation is 1,000 feet. 
(8) Minimum altitudes .prior to engaging: 

Fightersmliy de.scend t 1,500 AGL to gain 
performance/tactical. advantage. 

(9) Live missiles will not be carried. 
(10) All guns will be safetied. 
(11) An engagement will be terminated when 

one of the following occurs: 
(a)' The engagement drifts to the border of 

the authorized area. 
(b) An unbriefed unscheduled· flight 

enters the aerial combat tactics (ACT) area and i.s a 
factor detrimental to the safe conduct of the mission .. 

(c) Visual contact is lost by the "ggressor 
aircraft within 3.000 feet. 

(d) Helicopter rocks roter tip path plane 
(not associated with normal maneu!leting). 

(e) If a dangerous situation is developing. 
(f)·Mini'mum8;lt~tude, orclolids are 

approachec;! .. 
(g) SituationaJ.awarenessis lost; 

f. Sp .• cilll Instructions: 
" (i1)Partimpating aircrewe must be given an 

ove,all."ituation I\rjefin~ befo.~eparticipating in .. aerial 
combat ·taotics. This briefing will. cover specific 
opposition ·"aircraft capabilities, if applicable, special 
opellating instructions and specific rules ofengagement 
contained in this attachment. 

(2) Helicopters flying at or below 300 ft AGL 
need not maintain radio contact with attacking fixed 
w.ing aircraft so long as vertical/lateral separation 
criteria are prebriefed and clearly understood by all 
participants. Attacking aggressor aircraft will be 
briefed to maintain at least 1000 ft separation from 
aircraft under simulated attack. Two·way radio contact 
is required for any air-to-air scenario involving 
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helicopters operating above 300 ft AGL, for any 
scenario involving aggressor helicopters and for any 
scenario involving HC-130s. 

(3) Formation. When helicopters flying in 
formation are subject to simulated fighter attack during 
exercise participation, the formation leader will brief 
formation response to attack by simulated hostile 
aircraft. Appropriate 3-1's, will be used as a guide. The 
following items must be briefed as a required 
supplement to the basic tactical consideration. 

(a) Aircraft attacked in formation will 
maneuver independently in response to the attack. 

(b) Aircraft under simulated aerial attack 
will maneuver so as to establish and maintain positive 
lateral separation; aircraft in close formation will make 
their initial breaks a way from each other. 

(c) Every means of making sure/positive 
separation between formation members will be used. 
Continuous visual and radio contact is preferred; 
evasive maneuvers will be terminated ifinterformation 
radio contact is lost and at any time doubt exists as to 
the position of other aircraft in the formation. 

115. Helicopter/Helicopter Evasive Training. 
Helicopter/helicopter evasive training is only 
authorized at higher headquarters' directed exercises. 
(Not applicable to ARF.) Current helicopter/fighter 
procedures and ROE apply with the following 
additions: 

a. Descend no lower than 100 ft above obstacles. 
b. A 500 ft lateral displacement and a 100 ft 

minimum altitude separation will be maintained 
between participating helicopters. 

c. Engagement will terminate with loss of visual 
contact or a termination call. 

d. Crossing ridge lines and blind covers will be 
coordinated with opposition helicopters . to assure 
altitude separation of a minimum of 100 ft. 
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e. Helicopters will not attempt to engage 
aggr .. ssor helicopters offensively. Evasive tactics wi\l 
be used. However, helicopters playing the role of 
aggressor helicopters may use tactics based on 
projected capabilities of the Hind/Hip helicopters. 

f. All participating helicopters will maintain 
communications on a common prebriefed frequency at 
'all times. 

g. The copilot will monitor airspeed, altitude, rotor 
RPM and bank angle. It is highly recommended that a 
minimum of two scanners be used in.the cabin area of 
participating aircraft when· possible. 

18. Low Level Une8corted Operation a: 
a. The primary consideration of low-level 

unescorted operations is flexibility. Crews must 
maximize the use of terrain masking techniques using 
terrain features either side of the intended track to 
enhance their concealment. Crews must be responsive 
t9 unplanned new threats and circumnavigate them as 
necessary. 

b. There will be times when exact positioning and 
timing are a necessity. For this reason, crews will plan a 
minimum of two controlled checkpoints that must be 
passed within one-half mile. (EXCEI'TION: HH-58/H 
when operatit'tgon unique systems.) Normally, low level 
navigation training routes will be 80 minutes long with 
aminh1)um of three turning points. Routes will include 
the area within 3 NMs either side of center line as a 
minimum. 

c. Scenarios can be developed arrival and 
departure information that would actually cause crews 
to miss the checkp.oints and timing; e.g" n.ew threats en 
route. The crews should recognize this and possibly 
make an air abort decision based on their situation. A 
good example' of this would be new threat, 
circumnavigation would cause late arrival over the pick 

. up point. 
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Chapter 10 

LOCAL OPERATING PROCEDURES 

10·1. Genera\: 
a. Units will publish local and unique unit operating procedures, commencing with paragraph 10·2. The title of 

this paragraph will indicate the unit concerned (e.g., "Det 10, 38 ARRS LOCAL OPERATING PROCEDURES"). 
b. Send two copies of this chapter to 23 AF/DOV. 
c; As a minimum the following subjects will be included, as applicable: 

(1) Filing Flight Plans 
(2) Taxi/Parking Procedures 
(3) Scramble Procedures 
(4) Traffic Pattern and Landing Areas 
(5) Training/Operational Landing Sites 
(6) Air Operations Security 
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Chapter 11 

LOW-LEVEL OPERATION 

11-1. General. Missions which require flight below 
500 feet AGL are considered low·level flying (paragraph 
5·17). Operations above 50 feet obstacle clearance are 
permissible. There are two types oflow·level flying: low· 
level navigation and contour navigation. Low-level 
flying often requires a combination of both low·level 
and contour navigation to galn effective terrain 
masking. 

a. Low·Level Navigation. Low·level navigation is 
used when flight operations permit the use of specific 
headings and a constant indicated altitude and 
groundspeed. This method of navigation lessens the 
possibility of enemy detection or observation in a 
relatively permissive environment, and can .be used 
over flat, open terrain where significant terrain features 
are not available for navigation reference. Use low·level 
navigation when flying over friendly territory, or to 
comply with low·level corridor procedures to or from 
forward operating locations.· Low·level navigation is 
less demanding than contour navigation because it 
permits the use of standard dead reckoning (DR) 
techniques. 

b. Contour Navigation. During contour 
navigation, the pilot preplans a route based on charted 
terrain features leading toward the objective. 
Groundspeed, obstacle clearance altitude, and heading 
may vary considerably based on the terrain, weather, 
.visibility, and the anticipated threat. Indicated altitude 
will vary considerably since the pilot maintains a 
relatively constant obstacle clearance altitude in order 
to take advantage of the available contours. 

c. Navigation while Terrain Masking. Terrain 
masking can be applied to either low·level or contour 
navigation. When applying this tactic, the aircraft is 
flown to use terrain and vegetation objects to degrade 
the enemy's ability to visually, o.ptically', or 
electronically detect or locate the aircraft. Depending on 
the available terrain and based on anticipatecl threats, 
airspeed and obstacle clearance altitude may vary. The 
aircraft commander preplans his route to take 
maximum advantage of signifioant terrain features in 
order to mask the aircraft's flight. Terrain masking is 
most effective when an obstacle is placed between the 
aircraft and the threat. As the flight proceeds, the pilot 
may. make additional changes to his preplanned route, 
varying his flight path to take advantage of available 
tree cover, minor depressions, and/or small ridge lines 
not detectable in map study. Terrain masking requires a 
broader corridor of operation and mak~s conventional 
DR techniques almost useless. For terrain "masking, 
establish "barrier lines" along the corridor of 
operations. These barrier lines are associated with 
either terrain or man·made features, to keep the flight 
path within a. corridor of operations along the route. 
Terrain masking tactics require significantly more 
preplanning and map familiarization for .uccessful 
navigation. 

11-2. Flight Planning. Thorough flight planning is 
the. key to.succ~~sfullo\V·leveloperations.Pilots should 
attempt to arrive at their planneiI <ibjectivepoln'withln 
approximately plus or minus two minutes of the flight 

plan arrival time. 
a. Map Selection. Select maps that provide the 

detail desired to satisfy navigation requirements. Maps 
with a scale of 1:250,000 or greater detail are desired for 
low-level oper'ations. Use recent aerial reconnaissance 
photographs of the objective area, if available. Use a 
large scale map for navigation to the objective area and 
transfer to a detailed map, e.g., 1:50,000, to locate the 
objective. Exercise caution when transferring from one 
scale map to another. Make transition between maps at 
a prominent terrain feature, readily identifiable on both, 
maps. 

NOTE: Refer to the CHUM to insure that maps and 
charts are current. 

b. Route Selection. Select routes that avoid enemy 
threats and, if possible, provide safe areas for a 
precautionary landing. As a minimum, base route 
determination on the following: 

(1) Avoid troop concentrations, radar 
facilities, populated areas, air defense units and other 
known threats. '. 

(2) ,Use available terrain features for masking 
and navigation purposes. 

(3) Avoid a direct routing to the objective. 
Plan sufficient course changes to avoid disclosing the 
objective. If possible, do not use the same routing for 
ingress and egress. 

(4) Normally, do not exceed 15·20 NMs 
between checkpoints; dead reckoning is not precise over 
longer distances. The type of terrain will dictate the 
selection and distances between checkpoints. 

(5) Establish an Initial Point. Establish an 
initial point (IP) over a prominent feature that is easily 
identifiable from low altitudes. The distance from the IP 
to the objective will vary with the situation, but should 
be approximately 3 to 12 NM. from the objective. 

TARGET EXTIMATED 
SIZE (METERS) 

30 
60 
90 

120 
150 
300 

RECOMMEND IP 
DISTANCE (NM) 

1 
2 
3 
4 
5 

10 

NO'l'E:This table would allow the aircraft to pass 
to the side of the target at a distance of one·halfthe 
width of the target if a one degree heading error 
were maintained for the entire distance. 

c. Map Preparation. Carefully review maps to 
identify obstacles and hazardous terrain. Annotate 
enemy threats, turning! checkpoints and barrier lines 
on the map. (This information may classify your map.) 
Establish specific course lines between turnipg points 
for low-level navigation. When terrain masking, these 
linesdo"not·necessar.ily .. epresenUhe ground track to Ire 
flown. Time·tick marks 'based on an establisliiid, 



11·2 

groundspeed are optional. These marks may be 
established for each leg or be accumulative for the entire 
route. Other flight planning data and information may 
be annotated; howeve_, use caution to avoid obscuring 
pertinent information. Deployed mission commanders 
are allowed. to determine the symbols used based on the 
actual mission profile, threats, terrain, political 
considerations, etc. 

d. AF Form 70. Prepare an AF Form 70, 23 AF 
approved form, or a more detailed navigation form for 
each mission and include the following as a minimum: 
turning points, headings, distances, ETEs, and fuel 
computations. AF Form 70 is not required if the above 
information is included on the map. 

NOTE: Additional Flight Planning Information. Refer 
to 1550 ATTW aircrew training student handout, Low· 
Level Operation an~ Navigation. 

11·3 •. Crew Coordination. Crew coordination is a 
critical factor during low·level operations. Limit crew 
conversation to accomplishment of essential tasks. 
Each crewmember will call out hazardous obstacles and 
"ssist navigation by identifing prominent features 
along the route. 

11·4. Pilot Responsibilities: 
a. The pilot flying the aircraft must consider the 

following: 
(1) Plan enough room for cruise airspeed 

maneuvering. Don't get trapped into low airspeed, tight 
turns close to the ground, especially at high gross 
weights and high density altitudes. 

(2) 'Be aware of wind direction and velocity. A 
rapid turn into a tailwind condition may result in loss of 
lift. 

(3) Avoid steep angles of bank. At 
approximately 45 degrees, the tip path plane will be 
below the skids/landing gear. 

(4) Do not attempt to clear obstacles by cyclic 
inputs alone. Climbs and descents are best 
accomplished by coordinated cyclic and collective 
inputs. Be aware that abrupt aft cyclic inpute while low 
level may result in tail rotor contact with surface 
obstructions. 

(5) Anticipate power requirements When 
approaching a ridge line. If feasible, increase power 
early and accelerate so that when the climb is initiated, 
there will be sufficient airspeed to assist in clearing the 
-terrain. Approach ridge lines at approximately 45 
degrees;. this provides an escape route if power is 
insufficient to climb over the ridge or if an unexpected 
threat is encountered on the other side. 

(6) Special consideration should be given to' 
preplanning immediate actions in the event of engine 
failure at low level. Leave yourself an escape route 
whenever possible. ' 

b. The pilot navigating will assist the pilot flying 
as follows: . 

(1) Keep the crew informed of ETAs, 
descriptions of turning pointe and intermediate 
checkpoints. 

(2) Closely monitor'the·aircraft's course. 
(3) Announce the direction, of turn for the next 

leg prior to the turning point. When reaching a turning 
point, do not allow the pilot to tU\'11 by reference to the 
compass. Give him a turn and tell him when to ,stop .. 

(4) Record and compare actual time and fuel 

MACR 55·.54 1 February 1984 

against that planned at each checkpoint on the AF 
Form 70 or map, or other 23 AF approved forms. 

(5) Compute airsp,eed corrections to maintain 
a constant groundspeed. 

(6) Monitor cockpit instruments. 
(7) Make radio changes. 
(8) Monitor and update navigation aids. 

11·5. Enemy Threat Encounter. If appropriate, 
initiate immediate evasive action if exposed to 
ground/air threat. The evasive maneuver used will 
depend upon the nature of the threat, aircraft 
limitations, and terrain. Use jinking (rapid turns, 
climbs and descents) or terrain masking a way from the 
preplanned route. Specific prQcedures are contained iri 
appropriate 3·1's(S). The aircrew must continue to 
navigate during these maneuvers so that the mission 
may be resumed once the threat is evaded. ' 

11·6. Evasive Maneuver Training: 
a. Establish specific route segments or evasive 

maneuver training areas. 
b. Initiate evasive maneuvers above 100 foot 

obstacle clearance. 
c. Maintain a minimum of 100 feet obstacle 

clearance during evasive maneuvering. 
d. Pilots will make crew advisory calls prior to 

turns, and will clear their flight path throughout the 
maneuvering. 

11·7. Unknown Position. If you become 
disoriented,do not spend excessive time searching for a 
checkpoint. Multiple overflights of an area may alert 
enemy ground forces for a subsequent pass. If a 
checkpoint cannot be identified, continue on course (as 
a guide, ,use leg time plus 10 percent), and then turn to 
the next course. Continue the route without establishing 
the exact position only if predominant terrain features 
can be readily identified and the area of' planned 
overflight is rel,atively secure. Climbing may assist in 
determining position by increasing the field of vision; 
however, you will be more susceptible to enemy 
detection .. If, a climb is initiated, concentrate on 
reorientation So that a descent can ,be'made as 'soon as, 
possible. Use a climbo1tly as a last resort due to the 
possible compromise .. ofthe aircraft's location. If 
,position cannot be established, ,.'abort the mission. 
During training, if unable to establish aircraft position, 
climb to a safer. altitude and reorient yourself before 
reBum,ing low level navigation. 

11·8. Flying Below 100 Feet Obstacle 
Clearance: 

a. Power Reserve. A major factor affecting low· 
altitude flight is power reserve, especially in 
mountainous terrain. During training -,in multi-engine 
helicopters, when safe single'engine performance is not 
available, consider flying at higher altitude and 
maintainsingle·engine airspeed or above. 

b. Low·Level Deceleration. Exercise care when 
decelerating in a low·level environment. During a low· 
level deceleration, rotate the helicopter around the tail 
rotor. Perforll) a low·level deceleration by increasing 
coHective to maintain tail rotor altitude, and then apply 
aft cyclic to decrease airspeed. Figures 11·1. 11·2, 11·3, 
and 11·7 depict tail rotor clearance when the helicopter 
is rotated. Power required increases as the helicopter 
decelerates (reference Flight ManuaJ.section VI), 
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c. When maneuvering at low altitude, main rotor 
blade contact with the ground is a realistic concern. 
Figures 11·4, 11·5, 11·6, and 11·8 depict main rotor blade 
clearances. In most caBes, a slight climb will be required 
prior to banking the aircraft. . 

11-3 

d. Maintain all parts of the helicopter at least 50' 
feet above all obstacles. 

e. Under Certain conditions G loads may exceed 
power available to maintain level flight. Additionally 
max G loading. may be exceeded. 
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Figure 11-4. H-53 Main Rotor Clearance. 
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Figure 11-5. H-B Main Roto, Clearanee. 
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Figure 11-6. Main Rotor Clearance. 
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Figure 11-7. H-60A Tail Rotor Clearance. 
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Figure 11-8. H·60A Main Rotor Clearance. 
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STANDARD SYMBOLS FOR MAP PREPARATION 

The following standard annotations' and symbols 
should be used in preparing maps for both combat and 
non-combat operations. Recommend the use of black 
ink, pencil, or symbol tapes to portray data on inflight 
materials. Navigation computer, tactical airlift mission 
plotter or suitable substitute should be used for 
annotating standard symbols. 

a. Waypoint. Use a circle to depict en route points 
where the aircraft course is altered or key actions occur. 
Number waypoints consecutively to facilitate 
identification. Place corresponding navigation 
information blocks (NIB) immediately adjacent to or 
slightly downtrack from the waypoint along the right 
edge of the strip chart. 

o 
b. Initial Point (IP). The IP is identified by a 

square centered on the point, with the sides parallel to 
the course line. If the IPis simply a coordinate, a dot will 
be positioned on the coordinate location centered within 
the square. 

I I 
c. Objective Point (OP). The OP is identified by a' 

triangle centereli on the planned point with the ape.x 
pointing in the direction of, flight. . 

----1[>>--
d. Navigation Information Block (NIB). The NIBs 

are designed to give the crew the required navigational 
data from the present waypoint to the next waypoint. 

(1) To Waypoint. The number designator of 
the next waypoint and ARIP, PIP, IP, LZ, etc., if 
applicable. 

(2) Mag Hdg. The magnetic heading to the 
next waypoint .. (True headingifrequiredforunique Nav. 
system.) 

(3) Coordinates. Depending 'un the type of 
helicopter navigation equipment,' insert the 
latitude/longitude, UTM, or'doppler grid coordination. 

(4) Distance. The distance to the next 
waypoint in NM. 

(5) MSA. Minimum safe altitude for ~ach leg. 
When Night Vision Goggles are employed, minimum 
safe altitudes are: 

(a) VMC. The altitude which provides a 
minimum of 500 feet above obstacles within 3 NM of 
course center line when maintaining VMC. 
---- - - - -lb)-- fMC, The· aUitude which- p""videaa_ .. 

minimum of 1000 feet above obstacle within 5 NM of 
course center line (2000 feet required in designated 
mountainous areas) when IMC is encountered. 

(6) Fuel (recommended entry). . 

4 
5 
6 

e. Emergency Landing Bases. AFNORTHAllied 
Forces Northern Region (Optional). Use a single circle. 
with a diagonal line to identify those airfields 
compatible with unit aircraft and which may be used in 
an en route emergency. The number of emergency bases 
selected and the frequency of occurrence are at the 
discretion ofthe mission planner. 

,-
j 

f. Alternate Recovery Bases (Optional). Use two 
concentric circles to identify those airfields compatible 
with unit aircraft and which are preferred for recovery 
in case the primary base is unusable because of weather, 
damage, or other reasons. Connect this symbol to the 
planned course by a dashed line depicting the alternate 
course from either a planned divert point or from the 
primary recovery base, as determined by the mission 
planner. 

g. Recovery Arrow Box (Optional). Use a 
horizontally divided arrow box pointing in the general 
direction· of the alternate recovery base to provide 
navigational information to the alternate base. This 
box depicts base name, distance in NM from divert 
point to alternate base, and Command and Control 
communications. The mag course from divert point to 
alternate base. Estimated fuel required for the recovery 
may be placed immediately beneath the recOVery arrow 
box. 

FRANKA 
32NM 1230 

-~ -- ---- ----------- --- ------_._-

2300# 
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h. Course Line and Time/Distance Marks. Draw 
course lines for the entire route inbound to the objective 
and continue on to portray the return route to the 
primary and alternate ·recovery bases. 

(1) Time Marks (Optional). Place them on the 
right side of the course line. Use longer marks to 
indicate even minutes and shorter, unnumbered marks 
for odd minutes. Time marks are of particular value 
along the pre·initial point route segment. 

(2) Distance Marks (Optional). When used, 
place them on the left side ofthe course line. Use longer 
marks to indicate 10' NM increments and shorter 
unnumbered marks to indicate 5 NM increments. Over 
the IP to objective leg, use distance marks at 1 or 2 NM 
increments to enable greater accuracy. 

10 

-DI--r--'-I --,1-'--1 """'-'-'1 --.--[> 
2 4 6 

i. Combat Entry Point. A heavy line identifies and 
locates the point at which the flight route crosses the 
FEBA/FLOT. The line extends at least one inch on 
either side of the course line. The entire REBA should be 
annotated, if known. 

j. Operational Advisory Annotations. Advisory 
annotations concerning operatiopal aspects of the 
mission are positioned to the side of the course line. The 
annotations consist of a line at the point en route where' 
the function should be performed and the action is noted 
on the side end of the line.·The action description may be 
either enclosed in a box or'leftopen at the descretion of 
the mission planner. Examples of these. operational 
advisories are as follows: start climb, start decent, 
IFF/SIF STBY, lights off, lights on, TACANReceive 
only, startTFA, IEF/SIF ON, TAC~N-T/R. 

START CLIMB 

11-13 

k. Order of Battle (OB). Depict threat information 
directly on the navigation chart using. the following 
symbols and annotations. Chartpak symbols can be 
obtained from the unit intelligence office. 

(1) Surface-to-Air Missiles (SAM). The 
number associated with -the symbol indicates the 
specific type weapon system (SA-2, SA-3, SA-6, etc.). The 
actual SAM location is at the base of the symbol, which 
is to be oriented parallel to track. Use circles to indicate 
effective radii of the system at the planned mission 
altitude. (Symbols are mandatory, radii are optional.) 

(2) Antiaircraft ArtHlery (AAA). Depict 
known AAA sites and indicate type (i.e., ZSU-23-4, 57 
mm, etc.). 

ZSU-23-4 

(3) Aircraft. Indicate locations of enemy 
airfields supporting aircraft capa!>le oflntercepting the 
mission. The delta-wing synibol indicate all-weather 
capabl? aircraft 'l-nd t~~ swept wing symbol indicates 
clear-SIr mass (CAM). urterceptors. 

• 
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Chapter 12 

FLIGHT ENGINEER PROCEDURES 

12-1. General. This chapter contains normal 
procedures for flight engineers not contained in the 
flight manual and/or applicable TOs. 

12-2. Authority To Clear a Red X. Flight 
engineers normally are not authorized to clear a Red X. 
If a situation is encountered where the aircraft is on a 
Red X and qualified maintenance personnel are not 
available, the home station chief of maintenance may 
authorize the flight engineer to clear the aircraft for 
flight. 

12-3. Refueling/Defueling. Flight engineers 
normally are not required to refuel or defuel aircraft; 
however, the flight engineer may refuelldefuel when 
maintenance personnel are not available. Use the 
refueling/ defueling checklist during all refueling and 
defueling operations. If ground support personnel are 
not available, the aircraft commander will designate 
other crewmembers to assist the flight engineer. 

12-4. Aircraft Systems Management. The flight. 
engineer will monitor aircraft systems during flight and 
ground operations. Notify the pilot of all abnormal 
indications and take action as directed. When noting a 
malfunction during takeoff that may be cause for an 
abort, state the problem (e.g., rotor RPM low). 

12-5. Flight Monitoring. The flight engineer will 
assist with flight monitoring. 

a. Notify the pilot when seeing deviations more 
than 200 feet/20 KIAS from assigned altitude/ airspeed, 
and 10 degrees from assigned heading. Also,advise 
pilot when approaching any aircraft flight manual 
limitation and comply with other duties as briefed by 
the pilot. . 

b. Notify the pilot if aircr.aft configuration (e.g., 
rotor RPM, gear, cargo door, ramp) is not correct for the 
manuever being performed. . 

c. Maintain outside vigihincedurlngflight. , 
d. Monitor the primary radio: interplane radio, 

interphone, and HOT MIC. 
e. Assist in navigation as necessary. 

, 
12-6. TOLD Cards: 

a. Complete TOLD cards for takeoff prior to th~ 
before starting engines checklist. Use the T.OLO card as 
a worksheet and keep it available for pttot or copilot 
review. Compute data applicable to the type 
takeoff/landing to be made (in and out of ground effect, 
power available/required, singie engine capability, 
etc.). 

b. During multiple takeoffs/landings, only 

affected parameters need be recomputed if favorable 
conditions afford an additional margin of safety in all 
other areas (e.g., gross weight decreases due to fuel 
burn-off, while pressure altitude and temperature 
remain constant). 

12-7. Fuel Management: 
a. Preflight. The flight engineer will insure the 

preplanned fuel load is on board the aircraft. 
b. In-flight. The flight engineer will monitor fuel 

management. He or she will compute fuel consumption, 
bingo fuel and keep the pilot advised of fuel status at all 
times (except H-l's). 

12-8. Weight and Balance. A new or corrected DD 
Form 365-4, Weight and Balance Form F, need not be 
recomputed provided the initial takeoff gross weight 
(item 16) is not added to by more than 150 lbs or weights 
of more than 500 lbs are removed. (Example: (1) Gross 
Weight Initial Computation" 14,500 lbs, 400 lb. is 
removed, no written adjustment is required. (2) Gross 
Weight Initial Computation" 14,500 lbs, 200 Ibs is to be 
added in, a written adjustment is required.) Although no 
written adjustment may be required the flight engineer 
will compute these changeeto insure center of gravity 
limits are not exceeded. The aircraft commander will be 
informed of the changes. 

12-9. Use of DD Form 365-4: 
a. Wings/unit DOV will determine whether "zero 

fuel" weights/c9mputations are required on the DD 
Form 365-4. If "zero fuel" is not utilized, the following 
applies to the DD Form 365-4: 

(1) Line through item 21. 
(2) Enter "less fuel" under item 22. (Item 10 

minus item 23.) . 
(3) Enter the aircraft's minimum fuel ill' item 

23 and line. through the adjoining index/momsq.uares. 
. (4) '. AU other zero tuelreferenees On the 365-4 

may beleft blanl,(. . ...... •.... .' 
, 1:>, Passengers. Itllllli~~ will' t.eflectthe nU.lllber of 

pas~en'gers :hla cOlll,par.tjllentl sejlt/pol!ition, their 
weigpt, aitd.the ooml?artti!~lItlarm/~atiqn. . . 

"., EXAMPLE: H.lSerles 
H-g 

H·ao 
H·5a 

.. 2/400/117.0 
'l/200/D-10 
1I2M/D-ll 
3/600/0 
2/400/320.7 
3/600/0 

c .. Cargo. Use the last cargo and compartmentl 
armlstation column on the right side of the form. 
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Chapter 13 

HELICOPTER STANDARD CONFIGURATION 

Standard configuration is detailed in appropriate 57·series regulations. This chapter contains the policy governing 
configuration. 

13-1. Responsibilities. All helicopters are 
configured lAW the appropriate 57·series regulation. 
Additional special mission equipment may be added at 
the option of the unit commander. Rescue aircraft need 
not be fully rescue configured when a specific mission 
requires placement of additional seats/cargo in the 
space provided for mission equipment, when maximum 
gross weight is a consideration, or when otherwise 
authorized (e.g., VIP, MAST, host base support, 
survival school support). Locate items at the stations 
indicated when they are on board. All equipment 
authorized for and installed on the aircraft will be 
categorized and managed lAW AFR66·12/MACSUP 1. 
Aircraft will not be modified to secure/install 
equipment unless authorized by aircraft technical 
orders or AFR 57·1. 

NOTE: Cargo/Equipment. Securing life 
support/medical equipment/medical kits with seat 
belts is authorized. Items requiring constant access,. 
such as nav kits or mission kits, that weightless than 20 
pounds may be secured. with seat belts. Secure 
cargo/equipment items not requiring rapid removal 
during an aircraft or medical emergency with devices 
identified in TO 1 C·1· 71. Do not modify tied own devices 
in any fashion. 

13-2. Rescue-Equipped TDY Aircraft. Normally, 
any time an Rescue aircraft departs home station,it will 
be equipped to accomplish .the rescue mission. Unit 
commanders will determine the equipment required to 
be on board TDY aircraft which are unable to maintain 
full rescue configuration. (The 37 ARRS, 1550 ATTW, 
and Det 2, 67 ARRS, are exempt from the requirements 
of this paragraph.) 

13-3.· Deviations. Commanders may authorize 
deviations from standard configuration. Configure 
assigned aircraft with equipment required to 
accomplish tasked missions. Helicopters assigned to 
the 1550 ATTW are not required to carry the 

pyrotechnics/mission equipment storage box or 
contents while performing their assigned training 
mission. Deviations from combat configuration 
requirements are authorized at employment locations 
(including exercises) when the mission dictates. 

13-4. Combat Requirements. Any unit tasked for. 
combat operations will deploy or operate, as applicable, 
from home station with the· additional combat 
equipment and pyrotechnics identified in this 
regulation unless otherwise directed in the 
tasking/execution orde" Deployed units will 
supplement this regulation pertaining to equipment 
carried and will comply with the provisions of MACR 
55·22. When tasked for combat operations, configure 
aircraft with basic combat equipment. The 
requirements of this chapter do not apply to 1550 ATTW 
aircraft; however, armor will be available and identified 
by tail number. 

13-11. . FCF Configuration. Aircraft may fly 
functional check flights without the equipment 
installed; however, emergency survival equipment 
required by MACR 55·22 as supplemented will be on 
board. 

13-6. Exercise Con.f!guratlon. Mission 
commanders are authorized to establish and publish 
equipment requirements for use during all headquarters 
approved exercise (i.e. RED FLAG, MAPLE FLAG, 
etc.). Establish equipment requirements based upon the 
scenario. The configuration(s) should not be altered just 
for the purpose of carrying· additional observers, 
ferrying simulated survivors, etc. Aircraft . will be 
employed and perform SAR alert in the coliflguration(s) 
developed for the exercise. Survival equipment required 
by MACR 55·22 as supplemented will be included in 
these configurations. 

13-7. Discrepancies. Document all standard 
configuration discrepancies using AFTO Form 781A. 
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Chapter 14 

FORMATION FLYING 

14-1. General. The pri!llary purposes of helicopter 
for!llation flight are !lIutual support and control. In 
addition, for!llation flight enhances discipline, 
!lIaneuverability, and flexibility. If !lIore than three 
aircraft are req"liired for a tactical situation, 
consideration should be given to breaking into s!llaller 
ele!llents to aid threat avoidance. The !lIinimum 
separation between aircraft in any formation is one 
rotor diameter and a vertical step·up (optional) for each 
succeeding helicopter. Tactical formation will not 
normally be flown in instrument meteorological 
conditions. Formation flights with dissimilar aircraft 
are authorized when a.1l participating crewmembers 
attend. a pre briefing and are thoroughly familiar with 
the other aircraft's performance and tactics. Rotor disk 
separation will be based on the largest rotQr disk 
diameter. 

NOTE: See FLIP planning for proper formation flight 
plan filing procedures. 

14-2. Responsibilities. Every crewmember has well 
defined responsibilities which, if not strictly adhered to, 
will jeopardize the safety and mission of the entire 
formation. 

a. Flight beader. The flight leader must know and 
consider the capabili~ies of all members of the flight. 
Flight lead is responsible for: 

(1) Briefing the flight. 
(2) Perfq.rming, manellvers within the 

capabilities of all members (If the, flight., , 
(3) . Maintaining flight integritYI\J;ld air 

discipline. '.' . 
(4) Directing radio chanJ;lel changes, !lIaking 

radio calls, navigating, ensuring formation clearance 
from other aircraft and hazards" and directing aU 
formation changes. 

b. Wingman. The wingman is responsible for: 
(1) Maintaining position in the formation 

until authorized or directed to change. 

NOTE: Advise flight lead when it is necessary to 
deviate from any directed position. 

(2) Acknowledge radio·directed changes in' 
the formation position prior to initiation. 

(3) Navigation and terrain/obstacle 
clearance independent of lead. 

(4) Backing up the flightlead where necessary 
and being able to assume the lead if required. . 

(5) Notify if visual contact with formation 
aircraft is lost,flying safety is jeopardized, or radio 
failure.' 

c. Crewmember •. In view of the extremely limited 
visibility below and aft in most helicopters, each 
crewmembar has the responsibility to provide mutual 
coverage for other aircraft in the formation. This is 
especially necessary in a combat environment where 
the flight is susceptible to an attack from enemy ground 
and airborne weapon systems. 

14-3. Briefing Requirements. The flight leader 

will ensure the briefing for the formation phase of the 
mission is completed, covering as a minimum those 
items contained in the formation briefing guide (MACR 
55·54, chapter 31). 

14-4. Communication. Formation flight will not be 
accomplished without' positive inter·aircraft radio 
communications. Prior to takeoff, a communications 
check of all aircraft in the formation will be conducted. 
(Unless mission requires radio silence.) 

a. Radio Procedures. After initial radio contact 
has been established between aircraft, the lead is 
responsible for making all calls pertaining to the flight. 

(1) Frequency changes will be initiated only 
by lead. . 

(2) Wingmen will acknowledge (by numerical 
position in the flight) a frequency change prior to 
switching to the new frequency; however, lead may 
prebrief way points for communication changes, theSe 
do not require acknowledgement. Throughout the 
formation mission, an acknowledgement of a frequency 
change indicates all checklists are complete and your 
are ready for the next event. If you are not ready, reply 
with "standby." The frequency will not be changed 
until all have made the normal acknowledgement. 

(3) Lead will check in on the new frequency 
followed by all wingmen (in order). ~ 

(4) If a wingman fails to check in after a ~ 
reasonable length of time, lead will attempt contact on 
another radio. If this fails, lead will direct a member(s) 
of the flight back to the previous (or a prebriefed) 
frequency to reestablish contact. . , 

. (5) 80th the pilot and .copilot in each aircraft 
In the flight willlI)onltor thed,nter'Plane frequency. 
. . ' (6) Only essential. trlilllsmiSsipJ;ls will be made. 
Str.ict ,rl\dioprocedures anddisciplme,must be eJ;lforced 
in order· t.o., avoid jeopardizing safety. an!! mission 
effectiveness. 

b. Signals. All crewme!llbers who engage in 
formation flight will be knOWledgeable of .the visual 
formation signals contained in AFR 60·15. Aircraft 
commanders will insure their ·aircraft have the 
appropriate equipment to pass light .signals prior to 
engaging in night formation flights. 

NOTE: Formation light signals are included in 
Chapter 31. 

14-15. Types of Formation. Formations of more 
than two aircraft may be divided into elements. The 
following formations are authorized for helicopters: 

a. Echelon Formation. (Right or Left) (See Figure 
14·1) Each aircraft holds a position approximately 35° 
to 45° astern of the preceding aircraft on either the right 
or left side. Except for minor corrections, turns are 
normally made away from the formation. 

NOTE: Left echelon is normally used when two or more ~ 
helicopters rendezvous with a tanker for refueling. • 

b. Staggered Formation. (See Figure 14·2) A 
formation composed of two or more elements of two 
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Figure 14-1. Echelon Formation. 

STAGGERED (LEFT) FORMA nON 
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Figure 14-2. Staggered (Left) Formation. 
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NOTE: EACH HELO STACKS SLIGHTLY ABOVE 

HELO IN FRONT 

14-2 
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aircraft in trail. Left or right stagger is determined by 
echelon positions of the wingmen. Spacing is normally 
one to three rotor disk on an approximate 35° to 45° 
angle. 

c. Tactical Formation. A loose formation with the 
wingmen positioned a minimum of 500 feet from the 
preceding aircraft anywhere from line abreast to trail 
depending on tactical requirement. Whenever possible, 
the wingman will stay out oflead's 4 o'clock to Bo'clock 
position. This will provide better mutual coverage of 6 
o'clock positions. Wingmen should be far enough from 
the lead so that lead can maneu"~r in any direction. 
Vertical separation should not be greater than plus or 
minus 100 feet. This formation is normally used in a 
combat environment. Tactical formation allows lead to 
maintain flight integrity and still maneuver the 
formation with few restrictions. Tactical formation 
allows for improved mutual support and is 
recommended for long flights as it conserves fuel and is 
less demanding on the aircrew. 

d. Trail Formation. (See Figure 14·3) A formation 
where each aircraft holds a position one to three rotor 
disks directly behind the preceding aircraft, staggered 
slightly higher. 

14·6. En,lne Start and Taxi. Start engines by 
visual signal, radio call, or at prebriefed time. Prior to 
requesting taxi clearance, flight lead will check·in the 
flight. The flight will normally taxi in order with a 
minimum of 100 feet clearance between tail rotor and 
bladetip. 

1 

2 
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14·7. Lineup for Takeoff. The following procedures 
will be utilized: ~ 

a. Lead will normally taxi to downwind side of the , 
runway to permit lineup and hover checks. Lead must 
allow adequate room on the runway fo\' all formation 
members to maneuver. 

b.Spacing should be commensurate with the type 
helicopters and conditions with a minimum of 100 feet 
rotor·tlp to rotor·tip. 

c. Each lIircraft will indicate ready for takeoff by 
stating "ready for takeoff." During comm·out aircraft 
will extinguish their anti·collision lights. When all 
aircraft have extinguished their anti·collision lights, 
and ATe clearance is received, lead will extinguish it's 
anti·collision lights, wait five seconds and takeoff. 
During training, the last member of the flight will fly 
with position lights and an anticollision light on. 

14.8. Takeoff. There are two types of formation 
takeoffs-"wing" and "tactical." Either type may be 
initiated from the ground or a hover. Prebriefthe type to 
be used. 

a. Wing Takeoff. Aircraft takeoff simultaneously 
maintaining formation separation. Lead may be 
required to hold a slightly lower than normal power 
setting to enable the wingmen to maintain position 
without requiring excessive power. 

b. Tactical. Lead initiates a takeoff and wingmen 
takeoff at five second intervals. Lead will climb at 
briefed airspeed and rate of climb. 

NOTE: EACH HElD STACKS SLIGHTLY 
ABOVE HELD IN FRONT 

4 
Figure 14·3. Trail Formation. 
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14·9. Aborts: 
a. Prior to takeoff, an aborting aircraft will notify 

lead, pull out of the takeoff stream, if practical, and 
return as directed. 

b. If an abort occurs during takeoff, the aborting 
aircraft will call abort, state call sign, and state 
intentions. The aborting aircrew will, if possible, 
maintain the side of the runway from which the take off 
was started. ' 

c. Succeeding aircraft may continue takeoffs or 
delay as the situation dictates. 

d. If an abort occurs, all other aircraft will assume 
new position, call sign, and complete the mission as 
briefed. At the discretion of the flight leader, a spare 
aircraft or the original may rejoin the formation in last 
position. 

14·10. Join·Up. Two types of join· ups may be used: 
Straight Ahead or Turning. Wingmen maintain 
clearance on preceding aircraft, close to sligbtly wide 
position and synchronize airspeed. Wingmen then 
move into their respective pre-briefed formation 
positions. 

a. Straight Ahead. Lead establishes a heading 
while wingmen accelerate until established in position. 
To expedite the maneuver, lead may reduce airspeed 
until wingmen call in position. This type of join-up is 
used when you want to depart on course or when a turn 
after takeoff would not be practical. 

b. Turning. Lead establishes an angle of bank no 
greater than 20 degrees. Wingmen then turn inside of 
lead/preceding aircraft until established in position. 

NOTE: If an overshoot becomes unavoidable, the 
joining aircraft should remain beloW the preceding 
aircraft so as not to lose visual contact. Never pass 
directly under or over any other aircraft in the 
formation. 

c. Night Join-Ups. Exercise extreme caution 
during night join-ups due to.the difficulty in estimating 
distance and closure ratio. It is essential that all 
formation aircraft maintain prebriefed param~ters (Le., 
airspeed, rate of climb). After takeoff, maintain visual 

. contact with lead. Lead maintains aU lights on bright 
(except NVG operations) until join·up is c()mplete and 
then reset lights. Turn lights to the dim position as 
requested by the wingman. 

14·11. Night Formation. Night formations 
procedures are the same as for day, but increased 
vigilance is an absolute necessity due to decreased 
visual references. AU corrections should be slower and 
more cautious. The fonowing light settings are 
recommended: 

a. VFR Formation (Not app)icable for NVG 
operations): . 

(1) Fuselage Lights· ON 
(2) Formation Light - ON (If applicable) 
(3) Anti·Collision Lights· OFF (ON for the 

last aircraft in formation· ON for lead during night join-
ups or crossover) " , . - '_ " 

(4) Blade Tip Lights· ON(lf applicable) 
(5) Position Lights· ON ..' 
(6) Other Interior Lights (As required) . , 

b. NVG Formation: 
(1) Fuselage Lights - ON 50% 
(2) Blade Tip Lights - ON 50% (If applicable) 

14·4 

(3) Cargo Compartment Lights (As required) 
(4) Position Lights· ON 
(5) Anticollision Lights . OFF (on for last 

aircraft in formation when above 300 ft AGL) 

14·12. En Route: 
a. Spacing for most formations wiJI be 1 to 3 rotor 

disks (except tactical) with each helicopter stacked 
slightly above the preceding helicopter. 

b. Formations are normally flown with a 
maximum of five (5) aircraft to insure safe lost visual 
procedures. If VMC is assured and circumstances 
require larger formations, they may be used. 

c. Minimum altitude for en route formation is 500 
feet AGL except when mission requirements dictate a 
lower altitude. 

14·13. Pitch·Out and Rejoin. Lead will place the 
flight in echelon and .give the prebriefed pitch-out 
signal. Lead will begin aturn.away from the formation 
and maintain the turn for approximately 180 degrees. 
The pitch·out need not be a level turn. The wingman 
(men) will delay 3 seconds ant! begin a turn to duplicate 
the flightpath of lead or wingman ahead of him. The 
lead aircraft will then signal for rejoin if desired. This is 
a maneuver used primarily in training. 

14·14. Changing Formation. Unless briefed 
otherwise, lead will set the formation, changing aircraft 
as required to reduce pilot fatigue, provide terrain 
clearance, etc. If lead desires a ,formation change, radio, 
light or visual signals inay be used to change the 
formation. 

a. Crossover. During the crossover, wingmen will 
maintain a clearance of 50 feet vertica1ly and 100 feet 
aft. Use a heading change of approximately five degrees 
to cross from one side to another. Once number two 
changes, al1 corresponding aircraft will move to 
establish the new formation, i.e., if the formation is 
staggered left and two moves to. right, all even 
numbered positions will move to the right with the odd 
position maintaining their position behind the lead 
aircraft. 

b. Lead. Change (Figs 14·4, 5, 6). Formation lead 
changes can be directed ONLY by the lead aircraft . 
Lead changes will be acknowledged by aU flight aircraft 
prior to execution. Lead changes and formation 
changes will not be accolllRlished simultaneously. 
However, a staggered formation wHlswitchsides when 
#2 becomes lead withoufallY reRositioning of aircraft. 
The new lead may 'change formations after the lead 
change is. cOnlpleted. When lead has received 
acknowledg~!llept o(lj)ad ch!\nge from a1l aircraft, it 
will givetheexecuW.sigllal, immediately turn away 
from its I1I!.mb~r tl\lo,)kingman,. and when clear, 
4ecelerate sothat the\1ig~rwill pass. Lead will then fall 
backinto forllla~ion as trall.lfa.1ead change is initiated 

. from a traiJ formation,. the lead will always clear to the 
right. tead;~iltu,se SCllnMfS to stay clear of the flight. 

. (1) The aircraft assuming lead will state 
"abealll.'!~~n aPRr~llchingabeam the leader, and 
~elldy to ,a·~.sllme fottjjlltion lead. The lead, when ready to relinq"is)j. fejrlllation lead, will state "tally·ho." The 
,new lead. states "assuming lead" and takes up the 
appropriate squawk. 

(2) . Maint!lin the original formation call sign 
regardless of the number of lead changes. 
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Figure 14-4. Lead Changes-Staggered Left Formation. 

14-15. Lost Visual Contact (Bee Figure 14-7, 8, 
9). Whenever a wingman loses sight of the preceding 
aircraft, it is imperative that all members of the 
formation react quickly and precisely to prevent a mid­
air collision_ In such a case, the aircraft losing contact 
will call, "Call Sign, Lost Visual Contact}' Lead will 
announce the base heading, altitude, and airsPQed and 
all wingmen will take action based on that heading and 
altitude. Wingmen will acknowledge lead's calls. ' 

NOTE: Aircraft commanders may be required to 
declare an emergency with the appropriate controlling 
agency when initiating the altitude changes required by 
the lost contact procedures. 

NOTE: If another aircraft calls ,lost visual contact and 
, you still have sight of the preceding aircraft, maintain 
position on that aircraft. If you then lose sight of the 
preceding aircraft, execute the appropriate proced"res 
listed belo'Y: 

a. Echelon Left/Right. Number two turns 20, 
degrees a way from the base heading for 20 seconds and 
climbs 400 ft. above the base altitude. Number three 
turns 30 degrees for 30, seconds and climbs 600 ft. 
N umber four turns 40 degrees for 40 seconds and climbs. 
800 ft. If applicable, each aircraft will contact the 
controlling agency for an IFR clearance. (See figure 14-
7.) 
NOTE: The rule of thumb is multiply your position (or 
chalk number) by 10 for your heading a"d time and by 
200 feet for your altitude. Timing starts when you 
complete your tum. At the end of your timing, return to 
the base heading. 

b. Staggered Left/Right. Number two turns 20 
degrees left/right for 20 seconds and climbs 400 feet 

above base altitude. Number three turns 30 degrees 
right/left for 30 seconds and climbs 600 feet above bare 
altitude. Number four turns 40 degrees left/right for 40 
seconds and climbs 800 feet. (See figure 14-8.) 

c. Trail. (Not applicable to low level operations.) 
Number two turns 20 degrees right for 20 seconds and 
climbs 400 feet. Number three turns 30 degrees left for 30 
seconds and, climbs 600 feet. Number four turns 40 
degrees right for 40 seconds and climbs 800 feet. 

d. Low Level LostVisual Due to Inadvertent IMC. 
This paragraph provides inadvertent IMC 
techniques. It is offered as of what might be 
done to cope with this critical situation. The tactical 
environment, existing weather conditions, and terrain 
may require deviations from these techniques. In all 
cases, the formation briefing will contain a detailed 
discussion of this area if the possibility of inadvertent 
IMC exists. 

(1) If confronted with a large formation 
requirement where inadvertent IMC is possible, strong 
consideration should be given to keeping the maximum 
number of aircraft to five. 

(2) A minimum safe altitude (MSA) should be 
preplanned for all route segments of the flight. These 
MSAs must be known by all' members of the flight and 
should be recorded ol"their flight logs. 

, (a) For training, the MSA for non-
mountainous terrain should be ,at least 1,000 filet above 
the highest terrain 5 NM either side of course. 

(b) For training, the MSA for 
mountainous terrain should be at least 2,000 feet above 
the highest te,rrain 5 NM either side of course. 

(c) For operational missions, the MSA 
should be at least 500 feet above the highest terrain 3 
NM either side of course. 
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Figure 14-11. Lead Changes-Trail Formation. 
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(3) If a five·ship formation is in trail and in 
close proximity to mountainous terrain for masking 
purposes, normal inadvertent IMC procedures cannot 
be used. Any aircraft entering IMC and losing visual 
with other members of the flight will immediately alert 
lead by stating on interplane frequency, "Position (cal1 
sign) is lost visual contact." Lead will immediately 
initiate the IMC breakup by saying, "Execute," and will 
fol1ow this with his heading, altitude, and the MSA for 
that route segment- At the cal1 to execute, aircraft 
perform breakup and turn their position lights on. 

(a) Assuming 100 KIAS as the cruise 
airspeed for this example, lead should accelerate to 110 
KIAS and climb to MSA. 

(b) Aircraft #2 will maintain 100 KIAS 
and climb to MSA plus 400 feet. 

(c) Aircraft #3 will decelerate to 90 KIAS 
and climb to MSA plus 600 feet. 

(d) Aircraft #4 will decelerate to 80 KIAS 
! and climb to MSA plus 800 feet. 

(4) Aircraft #5 will decelerate to 70 KIAS and 
climb to MSA plus 1,000 feet-

(5) As each aircraft reaches its desired 
altitude, maintain airspeed and heading for 3 minutes, 
then accelerate to a prebriefed cruise indicated airspeed 
and resume' own navigation along route. Time, 
distance, heading, and dead reckoning will be used . 
during IMC flight to retain as much navigational 
accuracy as possible. Based on an assessment of the 
weather situation, threat environment and other 
factors, lead will decide whether to abort the mission 
with a control1ed turn·around of al1 aircraft, or to 
perform a contr()l1ed rejoin if VFR conditions are 
attained down track. Rejoin may be accomplished at a 
way point along the planned flight path. Lead should 
designate this join·up location, which may also become 
a letdown point for those fol1owing aircraft who may 
still be IMC because of their higher altitudes. Ifletdown 
is required, it should be accomplished at a control1ed 
rate of descent (no more than 500 feet per minute), and 
should be flown to a lead designated minimum altitude 
(MSL). As a guide, lead should not clear the flight down 
until lead has a 500·foot ceiling. 

14-16. Evasive Maneuver Battle Drill: 
a. General. No rigid set of procedures can be given 

to cover al1 tactical situations since the maneuvers used 
by a helicopter forc~ vary according to the threat and 
tactical situation. However, in all situations, a decision 
must be made proniptlywhether to take or not take 
evasive action. Once the decision'to take evasive action 
has been mllde, action must be initiated immediately. 

b. Attack Warning. A successful evasion depends 
on the timely receipt of a warning of the attack, which 
depends on effective lookout techniques and rapid 
communications. 

c. Lookout Doctrine. Each aircrew member shal1 
be assigned a sector of lookout. responsibility. Within 
the limitations Of aircraft configuration, the aggregate 
of such sectors shall provide 360 degrees of lookout 
around the aircraft. Lookout sectors sh.al1 be designated 
by.clock coding with twelve· o'clock coding oriented on 
the nose of the aircraft. Verticai sectors shall be 
designated· with reference to the horizon; so that J&m 
shal1 refer to a position on the horizon, hiJ:h to a position 
above the horizon, and .lllli: to.a position below the 
horizon. Sectors shall overlap when possible. 
Individual lookout sectors and responsibilities shall not 
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Figure 14-8. Lost Visual Contact,,:,Rlght Stagaered Formation. 

be modified or relaxed when a helicopter is operating in 
a flight. 

d. Exact terminology should be used when calling 
threats. Some examples are: 

(1) Bogie . Any aircraft not positively 
identified as friendly. 

(2) Bandit· Any aircraft positively identified 
as hostile. 

(3) SAM· Visual sighting of missile launch. 
(4) Triple A . Visual sighting of anti·aircraft 

weapons. 
(5)' Ground Fire . Visual sighting of small 

arms fire or other ground threat which cannot be readily 
identified. 

(6) Engaged· The threat is attacking· or 
maneuvering for an attack. . 

(7) Not Engaged· The threat is not making a 
hostile move or has not begun an attack. 

. (8) Low Below the altitude of .your 
aircraft/flight. 

(9) Level . At the same altitude as your 
aircraft/flight. 

(10) High· Above your aircraft's altitude. 
e. The sequence and content of threat calls must 

be accurate and succinct. When calling a break, use the 
following sequence: 

(1) Desired evasive maneuver 
(2) Clock position 
(3) Altitude 
(4) Description 

····f. Examplea.o£. "Not Engllg.d" and "Engaged" 
threat calls are: 

(1) Not Engaged: "Bogie/Bandit, 10 o'clock 
high, 5 miles." 

(2) Engaged: "BREAK RIGHT (LEFT), 
BANDIT 4 O'CLOCK HIGH TWO MILES. MiG·21." 

NOTE: The "Break" implies two critical elements: (1) 
you are engaged and, (2) the aircraft is CLEAR in the 
direction of the break called. 

g. Two·Ship Techniques: 
(1) Two·ship formation should employ tactics 

which use mutual support to defeat the enemy. Lead, of 
course, must be free to maneuver, as necessary. The 
wingman then maneuvers so as to mai.ntain visual 
contact with lead. Several advantages can be realized: 

(a) Two targets of opportunity may help 
to throw off the aggressor as he takes that split second 
on each pass to decide which helicopter to attack. 

(b) If the formation is attacked by more 
than one aggressor and those aggressors go after one 
aircraft, the fr~e' helicopter .may be able to warn his 
engaged wingman of an undetected attack from a blind 
quadrant. . . 

(c) The free helicopter may also have. 
more time to call for lirmed assistance while monitoring 
the attack. : 

. (2) For a two·ship to successfully execute 
evasive malleuvering, preplanning, in the form of 
certain radio calls and an agreed upon response to those 
calls, is essential. Examples: 

(a) Break right or break left· Both aircraft 
initially break in the same direction with an 
approximate 900 turn in response to an attack. 

(b) Reverse right or reverse left· Both 
aircraft initially turn in the same direction and execute 
a 1800 turn in response to an attack. 

(c) Split . Aircraft 00- right side of 
formation breaks right, and aircraft on left breaks left. 

h. Large formation techniques. For large 
formations, especially at night, the response to an, 
attack can quickly become very complicated. The 
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response may vary greatly based on many factors such 
as the nature of the airborne threat, the number and 
types of aircraft in the formation, the terrain etc. Some 
basic principles should be observed; however, if the 
intention is to break up the formation, consider the 
following: 

(1) All members of the formation should be 
aware of their location within the flight and should be 
prepared to break away from the formation in such a 
way they will not break into another member of the 
formation, causing a mid-air. The breakup should be 
preplan ned and prebriefed to avoid conflicts. 

(2) If the preplanned break forces a membetof 
the formation to place his 6 o'clock towards the attacker, 
he should be prepared to immediately reverse course 
once he is clear of the formation. 

(3) If possible, an attempt should be made to 
maintain element integrity, thus allowing use of the 
two-ship tactics mentioned above. 

(4) After breakup, the first consideration must 
be given to evasive maneuvering and terrain masking 
to break enemy contact. 

(5) When the enemy threat has passed, the 
aircraft will proceed separately to a prebriefed 
rendezvous point for that leg. The rendezvous point is 
usually the first or second way point after the leg where 
the attack occurred. 

(6) Loiter at the rendezvous point should be 
terminated after a given amount of time, usually 
predicated on lead's arrival. Alternate lead procedures 
should also be 'predetermined in case lead doesn't make 
it. 

14·17. Leaving Formation. Aircraft normally will 
leave the formation by decelerating/turning away from 
the formation until clear of th~ formation. Do not rejoin 
until permission is received from lead. 

14·18. Recovery: 
a. Individual Recovery. Lead breaks up the 

formation prior to entering the traffic pa~tern. Aircraft 
enter normal traffic individually for landing. 

b. Overhead Approach. Ifmore than twoaircraft, \ 
transition to echelon formation prior to entry onto 
initial, echelon flight away from the direction of·the 
break. Fly traffic patterns at 500 feet AGL: . Break 
interval should be prebriefed' and never be less thant",o 
seconds. Lead may incroasebreak interval iflatidi'l'l'g 
conditl6tis warrant a greater time Interval the ·briefed. 
Execute,the break at the approach ertd Of the runway or 
landing spot. Make a levelISQ degree turn to downwind 
and accomplish, the before landing check. Wingmen 
should fly the s~ine pattern as the preceding aircraft to 
achieve the \prop~rspacing. Each flight member will 
plan tolahd' on the runway not closer than 200 feet 
behind'the preceding helicopter. Each aircraft will plan 
theapprolich to' allow room to safely pass the aircraft 
ahead of it. Announce any emergency as soon as 
possible. 

c. Tactical Recovery. During tactical formation 
recoveries, maintain 500 feet separation throughout the 
approach and landing unless the aircraft are assigned 
separate helicopter pads in which case aircraft may 
close to the clearance interval. 

d. Wing Landing. During staggeredltrail 
formation recoveries, maintain one to three rotor disc 
separation t.hroughout the approach and'landing. 
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14-19. Helicopter Station Keeping Procedures. 
Whenever possible, attempt to maintain formation 
integrity and adhere to normal formation procedures 
given in chapter 14. In the event that IMC conditions 
exist such that those procedures cannot be used, 
primary consideration should be given to using single· 
ship IFR procedures, deviating around the weather or 
delaying further flight until VFR conditions exist. If, 
however, operational considerations mandate IMC 
formation, the following procedures will be used. The 
weather penetration must be pre·planned and an 
altitude reservation (ALTRV) requested lAW FLIP. 
Prior to using these procedures, formation leaders must 
insure all pilots in the formation have a thorough 
understanding of these procedures, and that formation 
aircraft have appropriate operational navigation and 
communication equipment. 

a. Prior to entering IMC, calibrate each aircraft's 
compass, navigation equipment, airspeed, and 
altimeter against those of the flight lead. To make this 
check, fly in standard echelon formation. Lead 
announces base heading, airspeed, altitude, and gives 
DME check. The other elements note the errors in their 
instruments while in coordinated flight. 

h. Once proper corrections are determined, 
assume IFR formation positions. Normally, only two 
helicopters fly in formation, but it may be required to fly 
with more than two under certain operations. In that 
event, lead flies at base altitude. Number two flies at 
base altitude plus 500 feet, and one mile in trail. Number 
three flies at base altitude plus 1,000 feet and two mHes 
in trail. Number foudUes at base altitude plus 1,500 feet 
and three miles in trail. The 500 foot stagger and one 
mile longitudinal separation are minimums and should 
be increased to 1,000 feet and two miles if feasible. 
Altitudes and airspeeds may be decreased when using 
ortboard radar for station keeping (HH-53B). 

NOTE: Be aware of atmospheric pressure variations 
and update altimeter settings frequently. 

c. Station keeping is maintained primarily by use 
of air·to·air TACAN and COurse guidance from surface 
navaids (except HH-53H using uriique systems). When 
dead reckoning, fly corrected headings and check 
alignment with UHF·DF at least every 10 minutes. An 
HC·130 may be able to assist in station keeping by 
flying extendil)g trail and tracking flight members on 
radar. The HC-130 must be used in a monitoring- role 
and is needed to accomplish lo~t COMMprocedures. 

NOTE: The station keeping capabilities of the HC-130 
are very limited and dependent upon the aircraft's 
minimum operational speed, the operational status of 
the radar, the radar operator's abilities, and the 
weather. All of these factors must be considered prior to 
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committing the HC-130 to a station keeping assistance 
role. 

(1) Maintain trail position with air-to-air 
TACAN. If all others are on the same channel (Le., lead 
on 29Y and all others on 92Y) then each airplane wiII 
display DME based on lead. Make channel assignments 
based on channels needed for navigation; this permits 
switching to X·band and T/R to obtain navigation data. 

(2) Make formation altitude changes by 
calling, for example, "JOLLY 96, new base altitude, 
4,500 feet climb (descend), NOW." On the command the 
flight initiates a 500 FPM climb (or descent). Maintain 
constant prebriefed/en route airspeed during the 
climb/descent. Lead calls out passing each 500 feet 
during the maneuver, so other elements can adjust their 
rates of climb or descent: At level·off, lead reconfirms 
new base altitude and airspeed. 

(3) To accomplish a turn over a point on the 
ground, where there is no ground N A VAID, calculate 
the time required to travel the distance your helicopteris 
in trail from lead, and delay turning for that number of 
seconds from the turn command. Lead calls; for 
example, "JOLLY 96, new base heading 350 degrees, 
turn NOW." " 

(4) To adjust position in the formation, 
increase or decrease airspeed by 10 knots. Hold this 
change for 36 ,seconds for each tenth of a mile change of 
position needed. For example, 'A NM position change 
would iake 1'12 minutes to complete. When in the correct 
position, resume corrected 'base airspe~d. 

(5) If air-to-air TACAN is lost, maintain 
position by: . 

(a) Station keeping assistance from an 
HC-130escort. Provided it has already beennsed in that 
capacity and is in position to immediately render 
assistance. 

(b) Frequent UHF-DF check. This is an 
emergency procedure and to be used, only until Air 
Traffic Control is advised and the flight member is 
directed to accomplish single ship procedure's. 

d. Accomplish single ship recoveries under IMC 
using separate ATC clearances. 

'e. ,In the event oflost comm during IMC, maintain 
the last assigned heading and altitude and squawk 7600 
for three, mirtutes, then return to assig-ned squawk. 
Survival »adios may be used to reest!lblish re.dio 
contact., If after sqllawking, radio contact is not 
reg!lined, the comm out flight member will separate 
from the form!ltion, Tejoinat the rear of the formation 
and accomplish the prebriefed IFR clearimce to include 
all particular instrument approaches at the destination. 
The HC·130 wiU notifylead (alternate lead) which flight 
member has lost comm and how he is se,parating from 
the flight. Lead will then contact ATC and tell them 
what routing, altitucle, and instrument approach that 
flight member is going to accomplish. 
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Chapter 115 

MEDICAL EVACUATION/MAST 

115·1. Aeromedical Evacuation Missions. (Not 
applicable to MAST missions.) Aircraft will not be used 
for routine patient transfer. Medical evacuation flights 
may be operated to transport seriously 111 or injured 
persons and/or to transport medical personnel, 
equipment or supplies under emergency conditions 
when other means are not suitable or readily available. 
Prior to dispatching an aeromedical evacuation 
mission, obtain the best medical evaluation available to 
determine the need for rescue assistance. This 
evaluation is not the final determinant that the mission. 
will be performed. 

115.2. Medical Assistance. SAR missions involving 
life threatening injuries/illnesses require immediate 
launch because any delays in reaching the 
patient/survivor further decrease the' probability of 
survrval. Avoid delays whenever and wherever 
possible. If one or more qualified pararescuemen are 
immediately available, deployment of aircraft/helicopters 
will, as a rule, not be delayed pending arrival of a local 
flight surgeon/physician. When feasible, the flight 
surgeon/physician may be transported by another 
aircraft/helicopter. The flight surgeons/physicians 
will assist in emergencies and when used, are in charge 
of the medical aspects of the mission. They provide 
specialized medical skill and equipment beyond the 
capability of ARRS pararescuemen. Unit commanders 
should continuously coordinate their local mission 
response criteria and requirements with flight 
aurgeons/physicians so potential delays can· be 
avoided. To familiarize the flight surgeons/physicians 
with procedures and available medical equipment, 
encourage their participation in training and 
operational missions, whenever possible. 

115·3. Mast Missions. Certain Rascue helicopter 
units are designated as MAST units. These units are 
tasked to provide assistance in serious civilian medical 
el!lergencies (i.e., situations when an individual's 
condition requires airevacuation to a medical care 
center as soon as possible to prevent death or 
aggravation of illness or injury). The decision to request 
a MAST helicopter is based solely on the judgment of 
the law enforcement officer, physician, or other 
responsible persons at the scene of the emergency.· 
Assistance may be provided if It does not interfere with 
the military mission. The authority tor the MAST 
program is contained in the Defense Appropriation Act, 

Public Law 93·155. 

111·4. Hazardous Medical Equipment Aboard 
Rescue Aircraft: 

a. Any nonstandard medical equipment used 
during air evacuations should be regarded as 
potentially hazardous. Nonstandard electronic and 
oxygen equipment is an item designated by 
manufacturer and model number that is not listed in the 
current "Status Report on Medical Material Items 
Tested and Evaluated for use in the Aeromedical 
Evacuation System," Brooks AFB, TX 78235. 
Authorization for medical material not listed in this 
report will be addressed tb ARRS/SG on an individual 
basis. If approval is granted for the use of nonstandard 
medical equipment, two types of equipment are ofmajor 
concern: 

(1) Electronic medical equipment that 
produces electromagnetic interference (EMI) which can 
interfere with aircraft communication and 
navigational equipment. 

(2) Therapeutic oxygen systems present an 
increased hazard of fire/explosion. 

b. Take the following precautions for 
nOl!standard electronic medical equipment: 

(1) Pararescuemen (or attached medical 
technician) must inform the A/e when nonstandard 
electronic medical equipment is brought aboard the 
aircraft. Include the anticipated period of use of the 
equipment during the mission. 

(2) Be alert for any interference with aircraft 
communication or navigation equipment caused by this 
equipment. 

(3) When continuous use of the equipment is 
required throughout the duration of the mission, flight 
is restricted to VFR conditions. Use additional caution 
on night VFR missions to insure there are no adverse 
effects· on navigati·onal equillment. . 

c. Take the following precautions for nonstandard 
oxygen equipment: 

(1) All compressed oxygen equipment with 
exposed unprotected cylinder neck, manfold or 
regulator must be completely secured from all 
movement in its longitudinal and lateral axes. 

(2) Para rescue (or attached medical 
technicians) must continually monitor the operation of 
the equipment to detect possible malfunction during 
flight. 
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Chapter 16 

HOIST OPERATIONS 

16-1. General. The following procedures apply to both 
day and night operations. Parachute flares provide the 
best possible illumination for night hoist operations, 
but if not available, hoist operations at night can be 
safely accomplished using aircraft lighting/night 
vision goggles/pave low system. Use these procedures 
unless there is a conflict with the flight manual. 

16-2. Rescue Devices. The aircrew determines 
which .device to use. A survivor unfamiliar with the 
rescue device should be assisted by a crewmember, 
briefed over a loud hailer, or provided printed 
.instructions attached to the device to insure proper 
entry and security for a safe pickup. The rescue hoist 
will not be used to relay messages except when all other 
possible meal).s of communications (Le., radio, message 
streamers, loud hailer) have been exhausted. In this 
event, the rescue hoist may be used only when necessary 
in a life or death situation, or to determine if one exists. 

NOTE: Rescue devices used for hoist tra.ining will be 
identical to and configured the same as' operational 
equipment. Iflive hoist training is to be conducted, only 
operational equipment will be used. 

a. Forest Penetrator: 
(1) The description and maintenance 

instructions for the forest penetrator are contained in 
TO 1486-3-1 and TO 00-25-245, section IV_ . 

(2) The forest penetrator can be used for single 
or multiple recoveries from land or water. It is 
recommended for recove,ring personnel whose 
parachutes have become entangled in trees. It allows 
assisting personnel use of both hands to aid the 
survivor. The forest penetrator can be used to recover 
inert or injured personnel safely with the exception of 
those with back injuries. 

(3) Procedures: 
(a) Establish a stable hover. Fold the seat 

paddles and stow safety straps with the zippers closed 
before lowering the forest .penetrator through trees or 
dense foliage. 

(b) If. the hoist operator loses sight of the 
rescue device, the caple tension must be relied upon to. 
detectwhen the,penetrator has reached. the ground,u'it 
appears that thepenetrator hasteached the.gro",nd,i~ 
should be raised several feet and r"lowered to'insure 
that it is not hung up. I'" 

(c) When there .isno vi"qat'or Qfai' 
communication with the survivor, the hoist 'OPerator 
will hold the hoist cable, for survivor's signaL.Jerks6n 
the cable is the signal to start retrieving the cable. Hoist 
retrievals from· trees must be slow enough to .allow 
survivors to fend off branches, and prevent cable 
entanglement. . . 

(d) It may be possible for a crewmember 
on the penetrator to recover the survivor without 
unstrapping. from the penetrator. . 

(e) It is possible to recover three people at 
one time with the p.enetrator. However, this should only 
be done When time is critical since it may load the hoist 
to the limit. 

(f) If. the crewmember leaves the 
penetrator to assist the survivor during a tree recovery, 
fold the seat paddles and stow the safety straps with 
zippers closed so that they will not snag on obstructions 
if the helicopter moves or the hoist cable has to be 
retracted. 

(g) For water recoveries, install the 
flotation collar prior to lowering the penetrator. Place at 
least one seat paddle in the down position and remove 
one safety strap from the stowed position. Do not 
unhook the safety strap fastener from the penetrator. 

b. 8tokes Litter: 
(1) Description. The device is constructed of 

wire mesh and light weight steel tubing. that holds a 
survivor immobile in a supine position. The sides of the 
litter protect the surviYor from bumping against 
obstructions or the side of the helicopter during 
retrieval..The stokes litter will be configured with the 
sling, flotation devices, and three restraining belts 
when stowed on the .I!ircraft. Construction,' 
modification, ,inspection, and maintenance instructions' 
for the stokes litter arecontaiped in TO 00-75-5. 

. (2) Applicability. The stokes litter should be 
used. to hnmobili~e the survivor. Once the survivor is 
strapped securely in Ihi .• device, he/she need not be 
moved until arrival at the medical facility. The stokes 
litter 'Yill be secured to helicopter prior to takeoff. 

(3) Procedures 
(a) To lower the litter, place it outside the 

aircraft foot end first; then move it parallel to the side of 
the helicopter. The hoist operator may be required to 
lean out of the door to maneuver the litter. 

NOTE: For water recoveries, the stokes litter may be 
deployed utilizing the low and slow. deployment 
procedures (see chapter 21). This is the quickest means 
of deployment and subjects a critically injured survivor 
in the water to less exposure to,totor. wash. 

(b) Lowerthestokes·Jitter.tothe survivor 
after the helicopter is establishe~ill ah.over. The hoist 
operator provides.enough,sl!lQk sO that the crewmember 
can disconnect.th.e hoistcable.lt.is IUltnece$sary to stay 
over the survivor once the' litter is removed. After the 
survivor is secured in the litter and ready for hoisting, 
the cr~!'Inie\Xlber: recoll!)ects .the hoist c"ble an" insures 
th"Lfescue,h9.0~ .. s"fe.ty.plP and carabiner locking 
sleeves are. properly positioned. When using the stokes 
litter, insorethat the survivor is securely strapped in the 
lit.t~r,prior.to hoisting, For small patients, the belt can 
be Y6u.t\ld directly aCross the patient. For large patients, 
the, belt ca!).b~.routed.outside and over the top bar.~efore 
secuJ;\ngpatjent t9the litter. 

, . ·(ej· Use extreme care when hoisting the 
stokes litter because of litter pendulum action and 
rotation. These actions may increase to unmanageable 
proportions if they are not quickly stopped by the hoist 
operator, The pendulum action is dampened by moving 
the cable in the opposite direction of the. litter 
movement. I,itterrotation can be stopped by rotating 
the hoist cable ina one-to two-foot diameter circle inth. 
opposite~irection of the r~tation of the litter. In.extreme 
emergencies if litter rotation cannot be stoppedby,t\:le 
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hoist operator, the pilot can transition to forward flight 
at an airspeed of up to 40 knots (30 KIAS H·l's) to stop 
oscillation and rotation. 

(d) Stop, the litter just below the 
helicopter. Then maneuver the litter to align it parallel 
to the aircraft. At the same time, push the litter outward 
so that the basket does not contact the side of the 
helicopter. Litter maneuvers may require both hands. 
This maneuvering may be accomplished by using the 
litter cables. 

(e) When the stokes litter is parallel, raise 
the litter to the full·up position so that the litter is above 
the cabin floor level. Turn the litter perpendicular to the 
aircraft and pull it into the cll-bin head first. The pilot or 
another crewmember may have to provide cable slack at 
this point. 

c. Rescue Net: 
(1) Description: The Rescue Net, (FSN 1670· 

433·3426LX) is constructed of stai!lless steel tube frame 
and 51.16 inch polypropolene netting. The net weighs 
approximately 20 pounds. A sea anchor drogue is 
provided to position and stabilize the net and allow for 
flight path corrections. The sea anchor drogue may be 
replaced by a lO·foot line with a three·five pound bag of 
shot for stability. 

(2) Applicability. The rescue net is 
particularly useful for recovery of personnel not 
familiar with the forest penetrator and/or stokes litter. 
Because entry is easier and more rapid for a survivor 
than a forest penetrator. It is perhaps the best device for 
recovery of survivors from frigid waters. 

(3) Procedures: 
(a) The rescue net may be lowered on final 

approach at airspeeds below 30 knots. While in forward 
flight for a water recovery, the lO·foot line may be 
allowed to contact the water prior, to reaching the 
survivor. Lower the net to the water short of the survivor 
at an approximate ground speed of three·five knots. 

(b) Raise the net as soon as the survivor 
enters it. Do not wait for a signal from the survivor. As 
soon as the net clears the surface, the survivor is forced 
to its back and prevented from falling out. 

(c) An immobile survivor may be 
recovered in the same manner except that a 
crewmember may have to ride down in the net to assist. 
A stable hover is required for this type pickup .. 

(d) Due to the size of the net, remove the 
survivor from the net' prior to bringing the net into the 
helicopter. 

CAUTION: The rescue net must be held fLrmly against 
the helicopter while thesurvivor'o~ crewmember depart 
the net. 

16·3. Hoist Operator. The primarY hoist' operator 
will be the flight engineer; however, ally crewmell)ber 
may be designated ,the reScue hoist operator as' the 
mission dictates. Therefore, all crewmembers shollid 
understand these duties. The hoist operator's duties ,are . 
to relay directional instructions on interphone and to 
operate the hoist from the cabin position leaving the 
pilot, free to concentrate on hovering. When radio 
contact is not availllble, hand signals will be used 
between ground personnel and the recovery helicopter. 

a. Ground the hoist to discharge static electricity 
to prevent personnel on the ground or water from 
sustaining a shock. To preclude ignition of fuel, do not 
ground the hoist'near sptlled fuel from damaged aircraft 
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or vehicles. 
h. Use caution during hoist operations; insure 

that slack cable is held to the minimu,m necessary to 
perform the recovery. Excessive slack can be especially 
dangerous during water recovery where the survivor 
cannot see the cable. 

c. Notify the aircraft comma"der any time the 
hoist cable cannot be adequately monitored. In such 
cases, alternate methods of making the pickup should 
be considered or an additional crewmember should be 
used to help monitor the hoist cable. 

d. Greater than normal oscillations may occur 
when the hoist cable is raised and lowered without some 
weight attached. 

e' 'If pendulum action and rotation of the rescue 
device are not quickly ,stopped, the rotations may 
increase to unmanageable proportions. The pendulum 
action may be dampened by moving the cable in the 
opposite direction of the movement of the rescue device. 
Rotation of the rescue device can be stopped, if detected 
early, by rotating the hoist cable in a one·or two·foot 

, diameter circle in the opposite direction of rotation of 
the rescue device. 

f. Do not conduct hoist training with the hoist 
operator's interphone inoperative. 

16·4. Power Available Check. See paragraph 19·2, 
this manual. 

16·5. Land Hoist Procedures: 
a. Smoke Drop Pattern. Determination of wind 

direction and velocity is important to successful hoist 
operations. If a smoke device is used, plan an approach 
to drop, the smoke device as low and slow as terrain 
permits. Complete the smoke drop checklist and deploys 
the smoke device near the survivor. Deploy smoke close' 
enough to the survivor to give accurate wind 
information and, if possible, in an area that can be seen 
from, anywhere in the hoist pattern. Select a 
nonflammable target area for the smoke device. 

b. Hoist Pattern: 
(1) Complete the pilot's h-oist recovery 

checklist and the hoist operator's checklist prior to 
starting final approach for hoist recovery. 

(2) If possible, establish a right,hand, 
rectangular pattern with a final approach oriented into 
the wind. This aids in keeping thesurv\vor in sight 
while preparing for the pickup. ' 

(3) Keep the hoist· operator informed of 
position in the pattern at all times. Likewise, the hoist 
qperator informs thepilohvhen ready to deploy smoke 
markers or accomplish the piokup. 

(4) On fitral approach at night, turn on aU 
available lighting (except NV~/PAVE LOW 
OperatIons) to 'provide 'maximum illumination. 
Lighting eonfjguration may be varied in conditions of 
restricted visibility. 

, (5) During descent at night or adverse 
conditions, the copilot will call out altitudes in 100·foot 
increments when above 300·feet AGL and 50·foot 
increments when below 300,feet AGL. 

(~) If the survivor appears to be. injured and 
attached to the parachute, hover at an adequate 
distance to prevent the rotor wash from billowing the 
parachute and dragging the survivor. 

c. When the pilot has determined that the recovery 
can safely be accomplished, direct the hoist operator to 
"Go Hot Mike" prior to losing sight of the survivor, 
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Devote full attention to maintaining a steady hover, use 
all available references and the hoist operator's 
instructions. The copilot will monitor the engine 
jnstruments, help maintain adequate blade tip 
clearance and remain oriented with the horizon 
throughout the hoisting operation to assist the .pilot 
should the need arise. The hoist operator will assist the 
pilot in maintaining adequate rotor tip clearance to the 
rear and right side of the helicopter, The rear ramp of 
the H-3/H-53 may be opened to aid in clearing the rear of 
the helicopter. 

d. When the survivor is in the rescue device and 
ready for hoisting,' the hoist operator will give 
instructions to position the helicopter over the survivor 
and take up any slack in the cable. Normally, the hoist 
operator will raise the survivor, however he may request 
the pilot to "raise helicopter." The hoist operator will 
keep the pilot advised of the survivor's position. When 
the the survivor is in the cabin, notify the pilot and 
complete the after pickup checklist, When over trees, 
advise the pilot when the survivor is clear of the trees. 

e. For H-53 hover coupler operations, the flight 
engineer (FE) may be directed to take control of the 
aircraft and operate the hover trim control. The hover 
trim control stick is immediately engaged upon 
notification from the pilot. The FE will hover taxi the 
helicopter, using the Hover Trim Control, to a position 
over the area. Once positioned over the area, the FE may 
transfer control to the pilot for the appropriate 
operation. 

16-6. Land Hoist Precautionary Measures: 
a. Hoist operators will monitorinterphone. 
b. Hoist training over trees may be conducted at 

authorized sites that ate adjacent to a s .. !table 
emergency landing area. During exercise training, 
comply with exercise procedures. 

16-7. Deployment Water/Hoist Procedures. 
Water hoist recoveries. may be accomplished day or 
night. Lack of depth perception and possible 
disorientation at night and in marginal weather require 
more precise smoke drop patterns and procedures. Use 
day procedures during both peacetime and combat 
exercise operations.' H-53 water hoist operation will 
normally be accomplished with the landing gear down. 
H-3/53 may be flown oVer water with the gear pinned 
down. . 

NOTE. Pulling the landing gear warning system 
ciic~it breaker on 'the H-53 is ·not· authorized. 

The hover position for water hoist is directly over the 
survivor. Howevei', once the rescue device Is lowened ·to 
the water, the pilot may electto back to iI·holdinghover.' 
Once the survivor is ready fo)"hois1ling{thepUotshould 
establish the hover over therescue·device prior·to 
hoisting the survivor out of .the water. 'CAUTION: 
Smooth water adversely effects depth perception. 

a. Day Pattern: 
(1) Complete pilot's hoist recovery checklist 

and hoist opei'ator'sch<lcklistprior to final approach. 
(2) After initial· sighting of the survivor; 

maneuver . to a positionappr'Ollimately 100 feet 
downwind of the survivor from which an observation 
pass can be accomplished (figures 16-1 and 16-2). If the 
8urvivorrs condition is unknown or swimmer 
deployment is anticipated, the observation pass will be 
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made at a maximum of lO-feet AWL and 10 knots 
between zero and 90 to the wind line to allow for 
swimmer deployment. If swimmer deployment is not 
required, make the observation pass above 
translational lift airspeed at approximately 25-feet 
AWL. 

(3) After the observation pass, initiate a 
climbing right turn at 50 feet AWL to a 100 feet AWL 
minimum downwind altitude. Deploy sea dye or smoke 
markers as directed. by the pilot. If OGE power is not 
available, a minimum of 50 KIAS and 50 feet AWL is 
req uired prior to initiating the climbing turn to 
downwind. With OGE power, start the turn at a 
minimum of translation lift airspeed and 50 feet AWL. 
Use sea dye instead of smoke markers to avoid detection 
during combat or when an oil or fuel spill is near the 
survivor. In high sea states or high winds, use of more 
than ope sea dye is recommended. During combat water 
training at locations that prohibit use of sea dye 
marker, aircrews may use a' smoke marker as a hover 
reference. If use of sea dye or smoke markers is 
prohibited or not required proceed without them. 

(4) Roll out on downwind and then continue 
turn to final. Do not descend below 50, feet AWL until 
established on final. If the survivor is not ready for 
immediate pickup, tactical situation permitting, 
establish a holding hover approxilnately 75 feet 
downwind of the survivor. 

(5) On 'final, descend to hover altitude and 
slow to approximately five knots forward hover speed 
75 feet downwind from the survivor. If the helicopter 
instrument panel interferes with forward visibility, the 
final" approach may be displaced to the left. 

b. Night or Marginal Weather Water Hoist 
Pattern: (NA to Pavelow or NVG operations) 

(1) Upon initial sighting of the survivor, 
deploy a smoke marker in the immediate vicinity ofthe 
survivor. 

(2) Commence pilot'. hoist recovery checklist 
and hoist operator's checklist prior to initiating the 
hoist pattern. 

(3) After the wind direction. is determined; 
establish a smoke drop pattern at 300 feet and 70 KIAS 
(H-l, H-3), 80 KIAS(H-60A), and 90 .KrAS (H-53) so that 
the final approach pass 'over the' survivor is aligned 
approximately 30 degrees to the right of the wind 
direction.' . 

. (4) When immediately over the ,survivor, the 
hoist operator wilLdeploy' all three markers .with one 
second intervals-the first two markers should be 
d¥opp.d "trl\>iltht:dowI1wa"d: While the third should be 
thrust'outWlilud-:<itnd d'ownward at an approximate 45-
dlllfl'se:anglelfrom\ the headiiJ,g ,,£'the aircraft. The pilot 
ma'fdeia'y the d'eployment of the smoke markers for up 
to·.three 8~qona.afterpassing over the survivor when 
condltiol\s·'Wiltrall.t extended hOver, i.e., exceptionally 

. high b,over heights, or strong windl current·conditions. 
Sliadye may be used in addition to or in lieu of smoke 
markers (i.e., the Sea dye marker is a safer method of 
establishing a hover ·reference when an oil/fueispill is 
near .the survivor). If sea dye is used in addition to \ 
smoke markers; deploy it prior to the smoke markers. 

. (5)' Normally ,a right hand ... ctangular .hoist 
pattern is flown with a final approach to the wind, See 
figure 16-3. 'When parachute flares aredeployed,a left 
hand pattern is flown to avoid descendil1g flares.' 
Remain conscious of the location ofdescendil1gflares, 
duds and burned out flares. Unnecessarily extendinll. 
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AFTER REACHING 
50' AWL AND REQUIRED 
AIRSPEED BEGIN 
CLIMBING TURN TO 
100' AWL MIN. 
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~ SEA DYE/SMOKES 

~URVIVOR 

MOMENTARY 
DCMNWIND 
(100' AWL MIN) 

WIND· 

MANEUVER AS REQ 
TO THIS P9INT 
(APPROX 100 FT 

. F.ROM SURVIVOR) 

TURN TO FINAL 

MIN 
50' AWL 

Figure 16-1. Typical Water Hoi,siPattern .... H.3'/H-58/H-60A. 

1. Deploy swimmers 1<F30 yds· downwind.from.survivor. 
2. Deploy sea dye 1<F30 yds ftomsurvivoro< .'" . ,.,; 
3. Do not deploy sea dye directly upwind from surviVor. . 
4. Maintain .50 KIAS minimum during climbing·turn and downwind >if OGE,power i$.·nota·vailable; 

the hoist pattern may result in 10siQg th.esu~vivor·s 
position. , '.' .. ' 
, . (6) "The pilot will keep the hoist operator 
informed of the position of the aircraft in the pattern at 
all times. The hoist operator will acknowledge each 
position report and keep the pilot abreast of all changes. 

(7) Establish £ipal approach using the 
survivor and. smoke. m,arkers asr_ferences. Once the 
approach is started'. cross.reference the flight 
instrumentsso,as to reach. approximately 200 feet AWL 
with .anapproximate forward speed of30 knots (unless 
usil1g flfl.53fl unlquesy,stems and TFaltitude is lower). 

, ; I.', 

Deene!ise·,airspeed'and· ·altltude· ·to reach a minimum 
hover as determined.bys"!>. state;sa!t;spray, and power 
reServe. DUring,the last lO0.feetoftheapprollch. the rate 
of descent will be a maJ<imum oC300 FPM. The hover 
altitude should be established approximately ,75 feet 
short and do,wnwind from the survivor while allowing 
the helicopter to continue n;lQving slowly furward to the 
hover point. If the. helicopter instrument panel 
interferes with forward visibility. the initial hover may 
be offset to the left. ' ' ":~ 

(a) Normally; use all availll-ble lighting. 
Lighting configuration may beyaried in conditions of 
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AFTER REACHING 
SO' MIN AND REO 
AIRSPEED BEGIN 
CLIMBING TURN TO 
100' AWL MIN 

.WIND 

OBSERVATION 
PASS-__ _ 

MANEUVER AS REQ 
TO THIS POINT 
(APPROX 100 FT 
FROM SURVIVOR) 

MIN 
50' AWL 

...... SWIMMERS 
(IF REO) 

TURN TO FINAL 

MOMENTARY 
DCMNWIND 
(100' AWL MIN) 

Figure 16"2. Typical Water Holst Pattern-H·1/60A. 

1. Deploy swimmers 10-30 yds downwind from survivor. 
2. Deploy sea dye 10·30 yds from survivor. . 
3. Do not depldy sea dye directly upwind from survivor. . . 
4. Maintain 50 KIAS'minimum during climbing turn and downwind if OGE is not available. 

restricted visibility. Large and excessive movement. 
when adjusting the search or landing light may Induce 
vertigo. . .' 

(b) Cross reference the radar altimeter 
with the barometric altimeter throughout t.~$ Pattern 
and hover. The pilot not flying/flightenglnee~'calls out 
passing altitudes in 100 foot incrementsiUla\>e300·feet 
AWL and in 50 foot incremente below 300 f,e~t AWL. 
Monitor rate of descent and callout excessive decent 
rates. A steep and!orfast final approach at night i. 
extremely hazardous. If airspeed and! or rate of descent 
are excessive on final, go around. 

(c) Attempt to determine where the smoke 
generated by· the. lXIal:km. j •. g~if#Pi._lJ.nder light or 
variable wind conditions, the smoke may'pose" a-' 
visibility and orientation hazard. Be prepared to 
exeellte a go·around, if necessary. . 

c. Recovery Phase: Pilots must devote full 

attention 'toaltltudecon,~rol,and POWer. settings during 
the transitiop. from th.e approach to' the hover phase. 
Prior to losing sight of'the survivor, direct the hoist 
operator tfJ "GoJ:lot Mike." The holst operator should 
shift yisul\l,references from the water to the horizon at 
frequent illtervals to prevent sPatial disorientation. 
Whim thesurvivor is.ln the rescue device and ready, the 
hoist operator giyes Instructions to position the 
helicopter oVer the survivor, takes up any slack In the 
cable. Normally, .the hoist operator will raise the 
survivor, however, he may reqllest the pilot to "raise 
helicopter.":rhe. hoist operator will keep the pilot 
informed of the survivor's position. When the survivor 
Is in the cabin, complete the after pickup checklist. 

"'{I)-'A ''1'8#, appreadled, velY .sIowly __ wiJl . be 
blown along slowly in advance of the rotor wash. As a 
raft is approached, do not excessively slow the closing 
speed, but move smoothly toward and directly over the 
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SMOKE 
MARKERS 

WATER SMOKE MARKER PATTERN 

SURVIVOR 
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• WIND 

L-__ --SMOKE MARKERS 

WATER HOIST PATTERN 
(Note: Entire pattern may be flown race-track 30° off·set ·from wind) 

Fiaure 16-3. Night/Marginal Weather Water Holst Pattern. 

raft. Hovering over small boats may present the same 
drift difficulties as a raft. Personnel supported by life 
jackets present no drift problem. 

(2) If the survivor appears to be injured and is 
attached to the parachute, hover at an adequate 
distance to prevent the rotor wash from billowing the 
parachute and dragging the injured survivor. 

(3) The pilot must not attempt to watch the 
pickup as spatial disorientation may result. Pilot 
vertigo can become a problem during night hoist 
recovery. Use the attitude indicator as an additional 
reference in conjunction with the dye' and smoke 
markers. 

(4) Beware of the tendency to drift backwards 
while hovering at night over water. This may result in a 
loss of relative wind and loss of lift causing the 
helicopter to descend. If allowed to continue, sufficient 
power may not be available or overtorque of the main 
gear box may be required to recover. 

16·8. Water Hoist Precllutionary Measures. 
Cohduct water training at approved water operating 
areas: 

a·; Surv.eillance by a motorpowered surface:vessel 
or hoist equipped helicopter is required for single·engine 
helicopters during water training .. The' surveillance 
helicopter will be prepared to deploy a 7' 6r.20·member 
life raft. . 

b. Do not conduct water hoist training/evaluation 
in single-engine helicopters over' water when water 
temperature is below 55°F: 

c. Conduct aU water hoist training a minimum of 
100 yards offshore. 

d .. Night water hoist training requires: 
(1) Ceiling and Visibility. When parachute 

flares are lis.ed; 3500 feet and three miles. 
(2) A rescue configured HC·130 capable of 

deploying PJs or MA·1 kits in absence of a surface 
vessel or another hoist equipped helicopter. 
EXCEPTION: A non·hoist capable H·3 may be used 
provided the sea state is three or less. The H·3 must 
carry a fully qualified rescue crew. 

(3) Operable radar altimeters when installed. 
(4) Each helicopter will either drop smoke or 

fly a simulated smoke drop pattern at prescribed 
altitude if using another helicopter's smoke. (N/ A HH· 
53H when operating on unique systems.) 

(5) . Parachute flares are ,not required for 
training in sheltered areas (inland lakes, bays, etc,) , 
where sea state cl>ndition~ are pot a safety factor. Open 
sea NWH ttaining re'quires parachute 'flares except HH· 
53H, when oper,ating on uniq1!e sYstems. IPs may direct 
a pattern and recovery withol\t flares to familiarize the 
crew withlimitedvisibility operations and precautions. 
Use pattern in Fig 16·3 when parachute flares are not 
required. " . 

16·9. Inert Survivor Recovery. Hoisting' 
procedures for the recovery of an unconscio\ls' or~ inert 
survivor from water or land areas are as .follows: " 

a. The hoist operatordet~rmines ~f the victim is, 
unConsciOilS or 1!nable to enter the resCUe :"evice .• The' 
pilot dir~cts one of the crewmembersto ,be lowered by 
the hoist and ,apother to aetas hoist operator. The 
pararescu" specialist,. whenavailable, i. the primary 
crew!Dember for ".ployment to aid an Injure.d or inert 
sl,lr'fivor.' ", ". . ' 

, b.The hoist operator insures that the 
crew!Dembe~~eing l()wet,e.d is properly eql,lipped and the 
tne' equipiMntis. properly adjusted. Advise the. pilot 
when 'the c.ewmeriiberis ready to be lowered. 

c. Enter the'rescue device after the approach. 
Secure the survivor for hoisting and give a "thumb up" 
signal to indicate that the survivor is ready for pickup. 



MACR 55-54 1 February 1984 

16-10. Voice Procedures: 
a. The hoist operator directs the pilot over the 

survivor or hover point using standard terminology. 
Instructions should: be clear and concise with 
commentary on the progress of the approach and hover 
operation. The hoist operator can aid the pilot with 
airspeed control during the approach by describing the 
reduction of distance, in a numerical sequence, from a 
given point from the survivor, to a hover point over the 
survivor. The frequency of numerical calls that are 
made should indicate the speed of the helicopter toward 
the survivor ,or closure rate. A closure rate is not 
necessarily given in a preset distance of feet, yards, or 
meters, but is normally associated with one of them. An 
example would be usurvivor at twelve for one hundred. 
seventy five, fifty, forty, etc." The faster the call, the 
more rapid the Closure. "Five, four, three, two, one, 
stop." If too fast, and you can't safely slow the 
helicopter down in time, don't hesitate to call a "go 
around." Standardized words for directions and motion 
may be added to better describe actions necessary for 
safe operation, i.e. HSlow forward, turn right, stop 
back." 
See examples below: 

DIRECTION 

Forward 
Back 
Right 
Left 
Up 
Down 

MOTION 

Fast 
Slow 
Stop 
Hold 
Turn 

Raise helicopter (for initial lifting of survivor by' pilot) 

16-11. Safety Procedures: 
a. Throughout the entire recovery phase, the pilot 

not flying/flight engineer monitors the flight 
instruments and advises the pilot when reaching the 
altitudes, airspeeds, and rates' of descent prescribed. 
When in a hover, the copilot/FE cross-references the 
attitude indicator and the reference smoke. If the pilot 
becomes disoriented, initiate an instrument takeoff or 
direct the other pilot to assume control of the aircraft. 

b. Monitor the hoist mechanism to insure proper 
cable feedout and. retrieval. Crew briefings prior to 
hoisting will include positive actions to be taken in the 
event of equipment malfunctions or impending failures 
such as overheating, oil seepage, unusual cable 
vibrations, etc. During training missions, terminate 
live hoisting immediately at the first indication of 
equipment malfunction. If possible, return the 
individual to the surface by lowering the aircraft. For 
actual SAR missions, existing circumstances must 
dic~ate actions to be iaken. The hoist operator will 
advise the pilot, check hoist power sources and hoist 
controls, and request an'other crewmember to operate 
the hoist, if necessary. 

c. Exercise the utmost caution during hovering 
operations to predude anchqring the helicopter hoist 
hookor cable around an immovable object. The hook 
and cable should be kept.in view at aU times to prevent 
the cable frombecomlng entangled wfth ground objects. 
If the hook or cable should become fouled, attempt to 
free it by playing out slack and manipulating the hoist: 
Use caution when applyjng tension to the cable. If the' 
cable should break, cable whiplash action can cause 
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rotor damage. 
d. The hoist operator will wear a heavy, work-type 

glove on, the hand used to guide the hoist cable and have 
the helmet visor down (visor down is not required when 
wearing NVG's). 

e. When pulling the survivor into. the helicopter, 
the easiest method is to turn the survivor's back to the 
helicopter and pull in. This procedure' reduces the 
possibility of semiconscious or injured survivor fighting 
the hoist operator. The rescue device should never be 
removed from the hoist cable or the survivor until the 
survivor is safely inside the helicopter and clear of the 
door. 

f. To prevent dropping the rescue device, use the 
hoist hook safety/retaining pin. EXCEPTION: When 
raising or lowering an empty stokes litter for water 
recoveries, the use of the safety/retaining pin is not 
required. This makes it easier to remove the litter from 
the hoist cable. Install the safety/retaining pin prior to 
hoisting the litter with a survivor. 

g. If a loss of power is experienced while hoisting, 
attempt to lower the person being hoisted to the surface. 
It may be necessary to cut the cable. Should ,an 
inadvertent landing occur, primary consideration m'ust 
be given to moving away from personnel on the ground. 

h. Interphone Failure. If interphone failure occurs 
between the pilot and hoist operator and cannot be 
remedied by changing interphonecords, have the 
copilot or another crewmember relay the hoist operator 
signals to the pilot. The hoist operator gives directions 
by moving an open hand with the palm turned in the 
desired direction·ofmovement. To hold position, clench 
the fist. The hoist operator can direct use of the hoist 
control or indicate hoist operation by extending the 
thumb of a clenched fist either up, down, in or out, as 
applicable. To indicate "survivor in and secure and 
ready for takeoff," point in the direction of intended 
takeoff. 

16.12. Purpose of the Tag Lin.e. The combination 
of boat size, mast or antenna obstructions, rigging 
obstructions, and little or no relative wind may result in 
a hoist during which the pilot· will be unable to see the 
vessel. Conditions might also prevent the pilot frOm 
maintaining a high hover for anY length of time. In 
these situations, the tag line can be used to simplify the 
hoist operation. It reduces the time the pilot is required 
to maintain a stable hover without /I reference, and also 
prevents wide. swinging during a high hoist or when a 
rescue device must be lowered to a restrictedJocation .. 

16-13. Procedures fora Tag LIne 8plst: 
a. A weight shouldbeattaqhed ,to .the. end of the 

tag line without theweaklink .. 'l'heotl\e~end ofthe.tag 
line may be fastened to·either.tM'hoisthoQRslI\all eye or 
the rescue device. Snap the tag lilletQ!JIhehoist hook or 
the hoisting device by. the wea:k lurk; )1I8t before the 
device goes out the door.. .' ...., 

b. peliver the ,tag line:rrom.aho.ver while using 
extreme car~ to avoidf"uUhg ·~Ile line in the rotor 
system,. . .... . .•. '.". "',' . 
, . (1) Todellvet.th~re,glineto a small vessel, 

establish ahovetsllOrfQf the vessel and lower the tag 
line tothewl\t~rarrd .. 'JIhel\.taise it approximateJ'y five 
reet above~he'wl!:ter;'lIhelioist oPerator will then d'irect 
t\l~ pilotUHillevessel: 

'. (2)' To,d~liverHi"tagli!letoalargevessel with 
a restricted piC~llP area, .the tag line should be lowered 
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after the helicopter is in a hover over the vessel. 
c. The pilot normally loses sight of the vessel 

during deployment of a tag line and has to rely entirely 
on the. hoist operator for position information: 

d. Once the tag line is on the vessel and the boat 
crew is tending it, the hoist operator directs the pilot 
clear of the vessel while paying out slack in the tag line. 
When the pilot can again see the vessel, the hoist 
operator begins to lower the hoist. 
e. Shipboard personnel use the tag line to guide 
the rescue device. into the desired location. 

f. When the· rescue device is on the vessel's deck 
and the survivor is ready for hoisting, the hoist operator 
gives directions to position the helicopter back over the 
deck. Retrieving the rescue device vertically may not 
always be possible. Be aware of this and be prepared to 
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recover the rescue device at an angle. However,when 
conditions permit, always recover the rescue device 
vertically. As soon'as the survivor is clear of the deck 
and all obstructions, the hoist pperator, clears the 
helicopter away from the vessel, usually left but 
sometimes back. Maintain this position until the 
survivor is in the cabin and the tag line is either 
retrieved or discarded and the crewmember has 
reported ready for forward flight. 

g. The tag line will be used in lieu of the hoist cable 
to lower small items to a boat. The item to be lowered 
will be attached to the snap link with the weight. Use 
the same procedures as above for delivery of the tag line 
to small and large vessels. The weak link end of the tag 
line will be attached to a cabin tie·down ring. 


