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Chapter 9 

TRAINING POLICY 

.... 1. General. This chapter outlines procedures, require­
mente, 80d restrictions for qualification 80d continuation 
training or evaluation flights. See AFRe 6f)'}, 60-16, 80d 
51·2, as supplsm8Otsd, for additional information. 

9-2. Crew Complement 80d ScheduUnl' 
a. Minimum Crew Complement. See paragraph 8·2. 
b. Crew Quallfication. See paragraph 8·1. If pas­

sengers other th80 missionsssential ground parsonnel are 
carried, noncurrent or unquallfied pilots will not parform 
crew dutiss. 

9-8. Crew Duty TIme. See paregraph 3-11. 

9-4. Not Used 

9-6. Debriefing: 
a. Review 80d evaluate overall training performed. 
b. Advise student or aircrew member of future train· 

ing requiremente. 
c. Answer techuicaI qusstions. 
d Training reports completsd 80d recorded. 

941. TraIning Airenft Not Capable of FlIght (Not appBca· 
ble to ARFl. If 80 aircraft is not in commission or othsr­
wise capable of departure within four hours after scheduled 
departure time, the training mission will bs c80celled 80d 
the crew reecheduled. Departure consists of actual takeoffs for assignedipIaoned training missions, 80d doss not in­
cluds maintenance ops checks or aborted hover checks. Ex­
ceptions may bs gr80tsd by the flying unit comm8Oder or 
oparations officer with concurrence of the aircraft com­
maoder. The delayed dsparture is not to bs charged as a crew delay. 

9-7. Weather Criteria For Tralnlng. See paragraph 6-22. 

941. Special Mao.uvers: 
a. Only the 1550 CCTW is authorized to conduct 

forced Iaoding training. This training is limitsd to the H-IF 
80d will bs held to the minimum necessary to meet profi­
cIency requirements of the eppropriate syllabus and course 
training standards. Procedures 80d minimum a1titudss will bs lAW 1550 CCTW directives. 

b. Requsst radar traffic advisoriss for all phssss of 
simulatsd instrument flight to the maximum extant p0s­
sible. (Not applicable for PAVE LOW 10w-1eveI TF opsr­
ations.) 

c. Initial .. 'imulatsd instrument miseed approaches no lower th80 the published minimum a1tituds for the ap­
proach baing flown. 

d.Accomp1ish H-8/581H-60 touch-aod1lO Iaodings lAW the flight m8Oual. Touch-aod-go Iaodings do not require 
80 instructor pilot at the controls as long as the throttiss are set at maximum (100% Nr for H-60) for the approach, l8Oding,8Od takeoff. 

e. Live Holst Training (Non-Exercise). Restrict live 
hoist training to the minimum necessary to accompliab in­
itial quaUfication, requaUfication, 80d profIcIency training. 

Unit comm8Oders determine e1igibility of psrsonnel to rids 
the hoist during training. Recommended hoist altitude is 
10 feet, but may bs higher when required by the mission. 
When over watsr or over veseels, hover at the minimum 
a1tituds necessary to avoid salt spray. Practicing hoist with 
or without a tag line is parmissible. 

9-9. Remote Area OperatiOll8 Training: 
a. Power Restrictions: 

(1) Clear escaps route-hover power +6% (EX­
CEPTION: H-IF/H-8 PSI or 24 pph) 

(2) Rsatricted escsps route-OGE +6% (EXCEP­
TION: H-IF/H-8 PSI or 24 pph) 

b. Simulatsd Maximum Power Remote Oparations 
M8Oeuver: 

(1) Accomplish high 80d low reconnaissaoce 80d 
compute the power required to accomplish the m8Oeuver. 
Uss the computsd power as the simulatsd maximum pow­
er available; however, do not hesitate to use all available 
power in the intsrest of safety. 

NOTE: Prior to the first watsr hoist or remote area opsr­
atiOll8 a power available check will bs accomplished. 

(2) ApproachlL8Oding. Initiate the approach af­
ter carafuI consideration of all factors influencIng the crew 
80d aircraft performaoce. (See chaptsr 19 for opsrational 
considerations.) Try to fly the approach using no more than 
the power computsd for the hover or Iaoding. Vary cloeure 
rate, 80d vertical velocIty to fly the desired approach 80-
gle 80d arrive at the specific l8Odinglhover <>pot. As the 
aircraft dsceIaratee. bs cognizant of the influence that wind, 
ground affect, 80d traosIationallift have upon your ablli, 
ty to control vsrtical velocIty. Attempting to arrest a blgh 
descent rate with power c80 result in settling with power, 
rotor droop and eubsequent loss of tell rotor affectiveness 
80d l80ding hard. 

(8) Takeoff. Accomplish the takeoff uaing simu­
Iatsd maximum power takeoff techniques without apply­
ing more th80 the simulatsd maximum power avallable. 
Recompute takeoff power if required. 

9-10. UDaided NIght Remote Area OpsratiOll8 Training 
Site (for NVGIPA VE LOW refer to ehaptsr 30): 

a. Site Selection: 
(1) The minimum size 'f the Iaoding area must bs at least two rotor cllametsre. 
(2) Sites must bs eelectad whsre the vsrtical d ... 

velopment of the surrounding terrain does not restrict the 
pilot's option to execute a go-around, with minimum 
maoeuvsring, at any point in the approach. Additionally, 
the terrain within 8 NM of the site will not exceed 200' 
above the site elevation. 

NOTE: This requirement may bs satisfied by restricting 
the approach 80d departure route to directions which will 
avoid terrain exceeding the above criteria. 

b. Prior to full darkness: 
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(1) A visuill survey of the site will be made to 
check for obstacles, general site condition and wind. This 
survey may be accomplished by other crews flying during 
the day, or by ground perty. After darkness, a survey may 
be accomplished by NVG equipped crews. 

(21 Position lights to outline the landing site. Re­
fer to figure. 19-7 and 19-8 for optionallightlng pattern. 

c. PrIor to maIdag the first approach, determlne wind 
direction. Forecast winds may be used when wind direc­
tion cannot be determined otherwise. When using forecast 
winds ensure an adequate power margin is avallahls in the 
event winds differ from forecast. 

d Do not leave flight altitude until the location of the 
LZ has been positivaly identified. 

e. Plan night navigation and remote area operation 
in such a way that a raallstic training scenario Is created. 
A ground perty may be utUized to increase the raallsm of 
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the training. 
f. For 87 ARRS: This training may be accomplished 

at launch control facilities (LCFsI or launch control centers 
(LCCsI. If LCF or LCC pads are used, a survivor or safety 
observer is not required, provided Iighte from the complex 
make the pad clearly diecernible. 

9-11 SImulated Instrnment FlIght. The use of a hood or 
other artificial vision-restrlctlng device is not authorized 
for any phese of flight. (Exception: A vision-restriction de­
vice Is authorized for PAVE LOW system training provid­
ing an instructor with unrestricted vision has access to a 
set of flight contro1s.1 Slmuiated instrument flight may be 
flown and logged without use of a vision-restricting dsvice. 

9-12. HeUcopter Maneuver Standards and Simulated 
Emergency FlIght Proeedures. Sea tab goA. 
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TRAINING GUIDE 

1. Maneuver standards are provided to supplement the 
flight manuals. These procedures are intended for use on 
all missions, but may not reflect the optimum performance required for some operational situations. Deviations from 
this guide may be made, if required, to accomplish mission 
objectives. Operationallspecial mission maneuvers not ad· 
dressed in this tab will be conducted lAW the appropriate 
directive/technical order that defines such maneuvers. 

2. Emergency procedures trsining is designed to develop 
sircrew proficiency, reaction time, planning, and judgment 
in preparation for actual emergencies. Simulated emergen· 
cies must provide realistic training without unacceptably 
increasing risk. Instructors should be a1ert 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 prob­
lems. Place emphasis on the procedures for positive iden· 
tification of the simulated emergency condition before 
initiating corrective action. System fsilures must not be 
unreasonably compounded and must not be simulated in 
conjunction with a simulsted engine failure unless normally 
associated with that engine failure. The surprise approach 
of initiating emergency procedures, aircraft system failures, 
or unusual attitude training must be tempered to allow for 
a possible wrong reaction! mistake which could jeopardize 
safety; therefore, such emergencies will only be practiced 
with sufficient sirspeed and altitude to ensure a safe recov· 
ery. 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 simulsted emergency maneu· 
vers lAW the flight publication and this tab. 

3. Simulated Emergency Restrictions/Procedures: 
a. Prohibited Maneuvers. The following maneuvers 

will not be accomplished in the aircraft: 
(1) Actual engine shutdown 
(2) Blade stall and power settling 
(3) Dual fuel control failures 
(4) Dual hydraulic system failures 
(5) Boost..,ff to a hover (H-IF/H) 
(6) Manual fuel to a hover (H-IF) 
(7) Water landing (except H -3) 
(8) Slide takeoff (H-1) (Exception: UH-IN for over­

riding operational requirements, providing max gross 
weight is not exceeded.) 

b. Special Restrictions .. Unusual attitude training and 
emergency procedures involving engines, engine fuel sys­
tems, flight controls, or hydraulic systems will be accom­
plished ouly: . 

ditions. 
(I) During daylight visual meteorological con-

(2) Mor to official sunset. 
(3) Duling trsining/currency/evaluation flights. 
(4) When passengers are not aboard. 
(5) When an instructor/flight examiner pilot is 

designated on flight orders under "Crew Position" as lAC 
or FEAC and occupies a pilot seat with a set of controls. 
Instructor pilot candidates may perform or supervise simu­
lated emergencies and 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 MH-53 certified aircraft commanders may per­
form AFCS off.) 

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

(1) Due to the risk associated with this maneu­
ver, carefully consider wind, density altitude, aircraft gross 
welght, and individual pilot proficiency prior to trsin­
ing/currency. Fly each approach as if a landing may be re­
quired. If a malfunction occurs,then the aircraft is then 
in position to execute a safe landing. 

(2) The initial autorotation for training/currency 
will be a straight-ahead autorotation accomplished by the 
instructor to evaluate aircraft performance (during evalu­
ations, the pilot being evaluated may perform this autoro­
tation). 

(3) Instructor pilote will terminate the maneuver 
and initiate a power recovery at the first indication of ab­
normally highllow rotor RPM, excessive sink rate, low air­
speed, ineffective flare, or at any time an inadvertent 
touchdown might occur. 

(4) Autorotations will be accomplished to a run­
way, taxiway, or approved slide area, if possible. When such 
an area is not avallable, a smooth level area is to be select­
ed, and the inetructorlflight examiner will ensure it is free 
of obstructions prior to commencing training. 

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

(6) Power recovery autorotations require the air­
craft 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 in­
dicating device must be close enough to the recovery point 
to provide readily discernible, accurate wind information. 

(7) H-I Autorotation Procedures: 
(a) Minimum entry altitude is 800 feet AGL for 

18o-degree turning autorotations; 500 feet AGL for all 
others (except hovering autorotations H-IF/H). Minimum 
airspeed prior to the flare is 60 knots, (50 knots-H-IF). 
For 18o-degree turning autorotations the aircraft must be wingeleve1, have a minimum of 60 KIAS (50 KIAS-H-IF) 
rotor RPM within limits, normal rate of descent and be 
aligned with landing/recovery haeding at no lower than 150 
feet AGL. If any of these conditions are not met, initiate 
a power recovery immediately. The winge leve1 requirement 
doss not prohibit minor beading corrections on final. 

(8) H-3 minimum entry altitude for 18o-degree au­
torotations is 800 feet AGL: 500 feet AGL for all others. 
DurIng 18o-degree autorotations, the aircraft must be 
wings level, have a minimum 0160 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 doss not prohibit minor heading correc­
tions On finaL 

(9) H-60A minimum entry altitude for 180-degree 
autorotatlons will be 800 feet AGL; 500 feet AGL for all 
others. Tha power control lavers will not be retarded. In­
Itiate the f1are between 125 and 75 feet AGL.with a mini­
mum of 70 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 80 KIAS, rotor 
RPM within Umits, and be a1igned for landing/recoVering 
heading at no lower than 150 feet. If any of thase condi­
tions are not met, initiate a Power recovery immediately. 
The wings lavel requirement doss not prohibit minor bead­
ing corrections on final. 
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(10) H-63 minimum entry altitude for autorota­
tions will be 1,000 feet AGL_ The throttles will not be 
retarded 

d_ Simulated Single-Engine Emergencies_ The follow­
ing procedures apply to dual-enginehellcopters: 

(1) Single-engine approaches and landings must 
be practiced to a hard surface landing area or slide area. 

(2) Initiation of practice single-angine emergen­
cies will not be lower than .thefollowing: 

(a) 160 feet AGL, 66 KIAS, for H-1N or in 
a hover (paragraph 6t, this tab) 

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

NOTE: Practice single-engine emergencies may be initiat­
ed below the above listed altitude as long as torque availa­
ble is limited on both eJlgines versus reducing torque 
available on the simulated failed engine. Instructors must 
use caution when simulating single-engine emergencies at 
low altitudes and airspeeds_ . 

(S) The following simulated single-engine maneu­
vers will be practiced by limiting the torque aVailable on 
both eJlgines versus reducing torque for the simulated failed 
engine: 

(a) Single-engine join ups-air refueling 
(b) Single-engine approaches to a spot (H,3) 
(c). Water landings (H-3) 

e_ Boost-OFF (H-1), Aux Servo-OFF (H-3), and 
AFCS-OFF (H-6S/60A)_ Conduct under the following limI-
.tations: . ' . . 

(1) Maneuvers will be initiated in straight and lev­
el flight at a minimum altitude of 300 ft AGL and 70 KIAS 
for H-3, 300 ft AGL and 80 KIAS for H-6S/jlO, and 600 ft 
AGL and 70 KIAS for H-t. UH-1N may enter boost off 
on the ground 

(2) Approaches. to a hoyer/landing will be made 
to a hard surface landing area or slide area (H-1 execute 
shallow approach)_. . . 

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

4_ GeJleral Procedures: 
a_ Takeoffs and landings will be made using a con­

stant heading or ground track into the wind or alIgnment 
wit" the runway. Crosswind correction will be accomplished 
by using the wing-low method on takeoff until a climb Is 
established and during the final portion of approach. At 
other times, the crab niethod may be used 

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

c. Instrument flying will be lAW AFR 61-37 and the 
flight publication. H-3 unusual attitude training will only 
be performed in the. simulator_ 

d. Minimum lighticolllJllunications out procedures in 
Chapter 30 may be used without NVG's by aircrews not 
qualified in NVG operations. 

5. H-1 Procedures: , 
a. One hundred percent Nf will be used for all maneu­

vers in the H-1N: 6600 N2 in the H-1H: 6460 ± 60 Nf in 
the H-1F. . 

b. Entry altitude for all approaches will be 300 feet 
AGL unless specified otherwise in this regulation. 
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c. A 3- to 6-foot skid height will be used for all hover­
ing maneuvers. 

d. Landing/searchlights will be on for all night 
takeoffs and after turning final for night approaches un­
less safety, weather, excessive glare or aircraft operation­
alprocedures dictate otherwlae. 

e_ Takeoff to a Hover: lAW Flight Manual. 
f. Taxiing-5 knots maximum groundspeed. 
g_ Sideward/Backward Flight: 

(1) Constant heeding and groundspsed 
(2) Five knote maximum groundspeed 

h. Landing from a Hover: lAW Flight Manual. 
i. 360 Degree Hovering Turns: 

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

trslning 
j. Crosswind Takeoff and Landing: 

(1) Heading 90 degrees from wind direction 
(2) Fifteen knots maximum wind velocity for 

trslning, except wheJl taxiing to/from parking area on ini· 
tial departure and termination 

k. Normal Takeoff/Climbs: 
(1) Hover power plus 6·8 PSI (40·60 pph) H·1F: 

6 PSI H·1H: 10 perceJlt H·1N 
(2) SeveJlty KIAS for climb 
(3) To initiate the takeoff from the ground, in· 

crease collective smoothly as for takeoff to a hover. As the 
aircraft leaves the ground, accelerate forward at hover al­
titude passing transiationallift, theJl continue the takeoff. 

1. Marginal Power Takeoff: 
(1) Simulate maximum power will be hover power 
(2) Fifty foot simulated obstacle 
(3) Initiate the takeoff by smoothly applying for­

ward cyclic. As the aircraft accelerates, It may tend to set· 
tle, especially with light or calm winds. (If necessary, 
compromlee the maneuver by adding poWer to avoid ground 
contact.) ParalIel the ground at three to five feet until trans­
lationallift Is attslned. After passing through translational 
lift, initiate a climb (without decslerating below translatiOn· 
allift speed) so as to clear the 60 foot simulated obstacle. 
Continue to accelerdte (without desCeJlding) to 50 KIA8. 
At 60 KIAS, the manuever is terminated and a normal 
climb (power and airspeed) will be established. 

m. Maximum Per';ormance Takeoff: 
(1) Simulated maximum power avallable: Hover 

plus 5·8 PSI (40·60 pph) H·lF/H, lo-t5.percent H·1N. 
(2) One hundred foot simulated obstacle. 
(3) Smoothly inereasepower to the required set· 

ting, After the.alrcraft has left the ground and is passing 
through normal hoveraltituds, estabUsh a slightly nose­
low attitude. Mslntein attitude until passing 100 feet AGL, 
tbeJl smoothly lower the nose without deSCeJlding and in· 
crease the airspeed to 70 KIAS. When this speed is at· 
tslned, adjust power and attitude to maintain a normal 
climb. 

D. Traffic Pattern.. If a rectangular traffic pattern is 
flown, fly the downwind leg at 600 feet AGL and 90 KIAS 
(80 KIAS H·lF). During the turn to base descend to 300 
feet AGL and slow the aircraft to 70 KIAS (60 KIAS H·1F). 
The before landing checklist will be accomplished prior to 
turning final. (Pattern altitudes specified above may be ad· 
justed to comply with local traffic control rules.) Other pat­
tern types may be flown as the situation warrante: however, 
caution must be exercised to avoid excessive bank an' 
gles/deSCeJlt rateR or low airspeeds. The point of rollout on 
final should allc>" controlled, straight approach without 
a need for eggravdted flares, abrupt control movemeJlts, 
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or large coUective Input. 
o. Normal/SheUow Approach: lAW fllght manual 
p. Steep Approach: lAW fllght manual 
q. Approach to a Touchdown: 

(11 Zero. or near zero. IIfOIlIIdspeed 
(21 Landing attitude 
(81 Initiate and fly the deslred approach angle. As hover altitude Is approached, continue the ~t and an· gle wblle elowing the groundapeed and varticaI velocity to have a landing attitude, at or near zero groundapeed. upon touchdown. Cushion the touchdown with coUectiveaDd con­tinue to fly the aircraft fuUy onto the ground. 

r. Slide Landing: lAW flight manual 
s. Manual Fuel Operations: 

(U H-1F SImulated Fuel Control FeUurt: Enter Infllght at normal traffic pattern altitude and aIrapeed. within autorotational distance of a eultable landing area. 
The minimum eeIIIna for manual fuel tralnlDc Is 1.000 feet. To return to automatic fuel mode on the ground, elowly rotate the throttle to fuU open and hold the manual fual 
switch down untll the manual fuelllcht goea out. plu. 6 second •• To return to automatic fuel mode Infllght. 'elowly open the throttle. As RPM Inc:reuM above the manual_ tina. hold the manual fuel switch down untll the _ual fueJllght goes out, plus 6 second •. LImIt manual fuel 0per­ations to the minimum required far tralnlna. To avold .ys­
tem overheat. do not fly baek-to-baek manual fuel approechas. 

(21 H'lH SImulated Fuel Control FeUure: Entry wiD be at normal traffic pattern altitude and aIrepeed, with­In autorotetlonel dlatenee of a suiteble landing area 01' wblle on the ground with the throttle at flight idla. To return to automatic fuel control after landing. reduce the throttle to flight idla after the coUective Is at minimum. Return the governor switch to automatic when NIls be10w 70 percent, but before it reeches 60 percent. 
(81 H-1N SImulated Fuel Control FeUure: Entry 

wiD be at normal traffic pattern altitude and aIrapeed. In a hover when aIngIe-engIne hover eapabJllty is available or wblle on the ground. Ensure coUective BItting Is be10w max­imum aingle-englne torque aveUable prior to retarding the throttle to flight Idle. Positively identify and place the cor­
reapondlng fuel governor switch to manual poeItion. In­crease the throttle to maintain torque approximately 5-10 percent below the governed engine. To return to automat­
ic fuel mode. use the same proeedurt 81 for entering man­ual fuel. 

t. H-1N SImulated SlngIe-Engine Flight and Landing: 
(U SIngle encIne entry wiD not be Initiated unIees Indicated torque is below the maximum computed aingJe. 

engine torque aveUable. 
(21 Prior to the approach, confirm computed sin­

gle encIne power is available. 
(81 If anyunsafeconditlons exist both engInas wiD be used for the go-around. 

u. Unusual Attitude Training. Instructors simulating unusual attitudes for training wiD not exceed 80 degreea 
of bank. a 20 degres nose high attitude, or a 10 degres nose 
low attitude. Unusual attitude training is recommended for pJlots receiving or malntelning NVG qua1ifieation. This 
tralnlna should be kept to a minimum. Unusual attitude training wiD not be Initiated below 1000 feet AGL. 

v. Emergency Proeadurea. Aetualand praetlee emer­gency proosdures are aecomp1iahed lAW eppUcahle fllght 
manuals unless specified otherwise In this chapter. 

6. H.s Procedures: 
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a. Maneuvers wiD be plamled and executed to use a minimum of 108 percent Nr. 
b. Entry altitude for approaches wiD be 800 feet AGL. 
c. TuIIng: 

(1l One hundred two (l021 percent Nr minimum 
(21 AFCS on 
(81 Minimum pitch necessary 
(41 To &tart the aircraft roUIng.lncrease coUeetive to epproaimately 25 percent torque and nee a ameUamount 

of cyclic if required. Once the aircraft starta to rou, coUec­tive may be lowered to the minimum necessary to msln­taln taxi speed. 
(51 Maximum taxi speed wiD normeUy be 5 kts. , 

d. Hoverins (Initial Tskeoffl. Altitude five fest wheel clearance. or auffielant altitude to cisar obstruction. 
•• SidewardlBaekward Fllcht: 

(11 A1titud. at least five fest wheel clearance above the .urface or obstruction. 
(21 Constant haedlna or ground track 
(81 Maximum five knot. apparent aroundepeed 

f. Thres Hundred SIxty D..... (860 °1 Hovering Turna: 
(11 Altitude five feet wheel elsarance above the 

aurface or ob.truetlons 
(21 Constant rate of turn ovar a apot. 
(81 Thres hundred IIIxty-de .... (860°1 hovering turn. wiD not be practiced when wlnde ezeeed 20 knots. 

g. Landing from a Hover. Use caution to avoid land­Ing wbll. drifting sideways. After touchdown. the coUec­tive pitch should be placed smoothly In the fuU down poeItion. 
h. Normal Takeoff from a Hover: 

(11 Throttl.s Maximum 
(21 Use 20 percent torqueabove hover power (not 

to exceed 108 percent torquel. or until Nr droopa to 100 percent. whichever oeeure firat. 
(31 Gradually move forward from the hover wblle smoothly puUlng In the power Bated In (21. above. After ..,. ee1ereting through tranelatlonallift, bring the nose up and estebllsh a 70-80 KIAS climb. Accomplish the after take­off cheCk after paaelng 100 feet AGL and 70 KIAS. COmb airspeed Is 70-80 KIAS. 

i. Normal Takeoff from the Ground: 
(11 Throttles Maximum 
(21 Use 20 percent torque above hover power (not to exceed 108 percent torquel. or until Nr drops to 100 per­

cent. whichever oeeure firat. 
(81 Smoothly and steaclily Increase coUective un­til reechIng power listed In (21. above. As the helicopter eIsare the aurfaee, adjust pitch altitude (approximately 6 dearees nose lowl until approaching 70-80 KIAS. then raise the nose e1ightiy (approximately 8-5 de .... snoae bighl to eatabIiah a 70-80 KIAS climb. CAUTION: Avoid an exces­sive nose low attitude wbll. near the ground. 

j. Normal Running Takeoff: 
(11 AlIgn with wind on smooth hard surface or runway heading. 
(21 Ineno_ coUeetive to 80 percent torque and 

Initiate ground roD. 
(81 At approximately 80 KIAS. move eyeIie aft 

and smoothly Increase coUective to desired power (approx­
imately 20 percent more then hover powerl. and eUow air­
craft to fly off the ground. 

(41 COmb lAW the slngJe.englne height velocity 
diagram and aeeelerate to 50 knote. 

(51 At 50 KIAS. adjuat power 81 desired. Initiate climb. and aeeelerate to climb airspeed. 
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k. RUDlIIng Takeoff (Simulated Heavy Welght), 
(1) Use a paved or smooth, hard surface oDly 

(2) Throttles maslmum 
(8) LImIt torque to 10 percent lees than that re­

quired to hover with a five foot whael clearance. 
(4) Start the alrcraft roIIlng forward by applying 

forward cyclic and approximately 80 percent torque. Ap­

proximately 80 knots indicated airspeed, apply simulated 

maslmum power avaUable, and aft cyclic to fly the aircraft 
smoothly off the ground. After takeoff, cUmb lAW the 

slng\e-englne helght velocity diagram and accelerate to 50 

KIAS (runway and terrain permitting). The simulated 

maneuver wUI be terminated upon reaching 50 KIAS and 
a normal cUmbout wUI be accompUshed. 

I. Mulmum Performance Takeoff (Slmulat8d), 

(1) Throttles maslmum 
(2) Use 80 percent torque above hover power (not 

to uceed 108 percent torque) or untfi Nr drops to 100 per­

cent. whichever occur. first. 
(8) IDItIaI\y Increase power so the aircraft be­

_lIaht on the whaele. Than Increase power smoothly 

to muImum or simulated maslmum. Alrepeed .hould be 

Increased untfi reaching 200 feet altitude and 50 KIAS. At 

thIa point, aecelerate to safe a1n&'~ airspeed (70·80 

KIA~) before estabUehlq a normal b profile. 
m. Traffic Pattern. If a rectansular8attern Is flown, 

the downwind leg wUI be 'fIown at 500 A L and 90 knots 

alrlpeed; during the turn·t;o.b ... dsecend to 800 feet AGL 

and slow the aircraft to 70 knots. A level turn wUI be mads 

to the final approach heading The before landing check wUI 
be accompU.hed on the downwind leg. 

NOTE, These altitudes wUI be used whenever possible If 
local conditions will permit, otherwise comply with ap­

propriate local traffic patterna. 

n. Normal Approach, 
(1) Seventy knots entry airspeed 
(2) Thlrty-degres apparent angle of dsecent 
(3) Control rate of descent 80 it doss not exceed 

500 FPM, Constantly decrseae alrlpeed duriDg the ap­

proach 80 the aircraft leavee tranalatlonal lift as it enters 

ground effect. 
o. Steep Approach: 

(1) FIfty knote groundepeed 
(2) Forty-five degrees apparent angle of deacent 

(8) Control rate of deecent 80 it dose not exceed 

500 FPM throughout approach and 800 FPM during the 
last 100 feet. ConsteDtly decre ... aIrIpeed during the ap­

proach 80 the aircraft leaves tranalatlonal lift as it enters 

ground effect. 
p. Shallow Approach: 

(1) Seventy knots entry airspeed 
(2) Ten-degree apparent an&'e of dsecent 
(8) Control rate of descent 80 it dose not exceed 

500 FPM. Constantly deere ... aIr.peed during the ap­

proach 80 the aircraft leaves translational Uft as it enters 

ground effect. 
q. RUDlIIng Landing: 

(1) Seventy knots entry airspeed 
(2) Ten-degre8 apparent angle of descent 
(3) Adjust coUective pitch, as necessary, to maIn­

tsIn the?esired approach an&'e and dlssipats speed gradu­

ally thrOughout the approach 80 the Iandlng can be 

accompUehed while malntslning tranalatlonal lift. Use cau­

tion 80 as not to have an excessive nose high altitude at 

touchdown. After aircraft is firmly on the ground, apply 
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whael brakes. 
r. Practice Single-Engine Landing: 

(1) Simulated engine fallure wUI not be initiated 

(retarding throttle) below 800 feet AGLl70 KIAS. 
(2) Practice sin&'e-enclne landings wUI 0D\y be 

made on smooth, hard surfaces approved for such train­
Ing maneuvers. 

(8) Engine fallure wUI be slmulated.by retarding 

sither speed selector untfi the Nf ueedIe decreases to 96-98 

percent Nf. Slmulats those checklist itsms wldch would 

shut down the engine, cause auxi1iary tanks to jettison, or 

creats any unsafe condition. 
(4) AccompUsh the aIng1e-eng1ne failure checklist. 

Slmulats as necessary. 
(5) Simulated slngiHDgine landing to minimum 

roll and simulated slng\e-enclne water landings wUI be ac­
compUshed by Umitlng torque avallable on both engines. 

In no case wW the throttle be retarded. 
(6) A normal traffic pattern may be flown or a 

Itralght-In-approach initiated; however, avoid unnecessary 

de\ay In estsbUshlq an approach for a safe landing and 

If possible malntsln or climb to a minimum of 500 feet AGL 

and 70 KIAS untfilnterceptlng the desired approach angle. 
(7) Follow procedures outlined In TO 1H-8(C)E-1, 

section III. 
.. Night Operations. Night transition wUI be flown the 

oame as day transition except that emergencies wUI not be 

practiced. Landlng/ search\lahts wUI be on for all night 

takeoffs and on final for night approaches, unless safety, 

westher, excessive glare or operational procedurse dlctsts 

otherwise. 
t. Water Operation .. Water transition wUI be accom­

pUehed the same as day transition with the following ex­

ceptions, 
(1) Prior to initiating a water Iandlng, the pilot 

in command wUI evaluate the water landing area for sulta­

bWty and drop a smoke device to be used as a reference 

(EXCEPTION: When wind direction can be determined by 

other mesna; i.e., fIega, ponde, fires, or other wind indica­

tions, and an adequate shore Une Is avallable for reference, 

a smoke device need not be dropped for reference.) 
(2) The first landing wUI be accompJish~ frolll a 

hover. 
(3) Practice slng\e-engIne landings will be accom­

pUshed by Umitlng torque avallable on both engines. 
(4) A sUgbtly nose high attitude should be maIn­

talned during I'IIllIling landings in the water. 
(5) Rotor abutdown wW not be accompUshed if sea 

conditions exceed sea stats 2-
(6) Extreme caution must be exercised when land­

ing on water to avoid nose high attitudes near the surface 

due to reduced tall 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, leve\, and clear of all ob­

stacles. 
(8) Initiate takeoff by lowering the nose, while 

avoiding ground contact, untfi translational lift is attsined. 

After passing through tranalational 11ft climb lAW the 

halght ve10city diagram and continue to accelerate until 

reaching 50 KIAS. After a positive climb hea been estab­

Ushed, adJust engine power, accelerate to cUmb airspeed, 

and perform a normal cllmbout. 
v. Actual and practice emergency procedurse are ac­

compUshed IAW1H-3(c)E-1, Section III. 
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7. H·58 Procedures: 
a. One hundred (100, percent Nr will be used for all 

maneuvers unless maximum Nr Is apeelfied. Maintain 
matched torques. Maximum Nr may be simulated when 
conditions permit. 

b. Normally, entry altitude for all approaches excapt 
autorotatlons will be 500 feet AGL. 

c. Ten-foot wheel clearance will be used for all hover­
Ing maneuvers. 

d. LandIngJspotlights will be on for all Dight takeoffs 
and on final for Dight approachS8, unleiJs safety, weather, 
excessive glare or operational procedures dictats otherwise. 

e. Takeoff to a Hover: 
(II Vertical ascent to 10 feet wheel height 

. (2, Constant heading 
f. Hovering and Hovering Turns: (1' Constant altitude over a spot 

(2, Constant rats of turn 
g. Hover Taxiing and SldswardlBackward Flight: 

(II Constant heading and altitude 
(2, Constant groundepsed flV&knot maximum for 

training. 
h. Crosswind Takeoff and Landing: 

(II Heading 90 degrees from wind direction 
(2, Use extreme caution In strong or gusty 

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

(1' Constant heading 
(2, Lower nose slightly (5-7 degrees, and gradu­

ally move forward. Maintain hover altitude or allow a 
gradual climb by Increaaing collective and acceIerats through translational Hft (approximately 15 knots,. 

(8, Passlng through translational HIt, adjust at­
titude and power as required for normal climb (approxi­
matsly 20 percent Q more than hover power as a guide', increasing altitude and airspeed simultaneously. 

(4, Above 100 feet and after passlng 80 KIAS, 
parform After Takeoff ChecklIst, and adjust power to main­
tain the dealred rats of climb. 

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

j. Takeoff Without a Hover: 
(II Constant heading 
(2, Increase collective wblle climbing vertically 

until approximately 2 to 8 feet, and then proceed as In a 
normal takeoff from a hover. 

k. Normal Running Takeoff: 
(11 Active runway beading or Into the wind 
(2, Smooth firm surface 
(8, Increase collective to 30 percent torque and 

lnitlats ground roll. 
(4, At approximately 80 KIAS, move cyellc aft 

and amoothly Increase collective to deslred power (approx­
imately 20 percent more than hover power as a guIde" and allow alrcraft to fly off the ground. 

(5, Parallel the ground at approximately five to 
10 feet AGL and accslerats to 50 KIAS. 

(6, . At 50 KIAS, adjust power as deslred,lnitlats 
climb, and accslerats to 80 KIAS. m At 80 KIAS, proceed as In a normal takeoff. 

L Running Takeoff (Simulated Heavyweight': 
(1, Maximum Nr 
(2, Proceed as with normal running takeoff 
(8, At approximately 80 KIAS,lncrease power to 

simulated maximum (power to hover at 10 feet minus 10 
percent Q', and allow the alrcraft to fly off the ground. 

(4, Parallel the ground at approximatsly five to 
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10 feet AGL, and accelerats to 50 KIAS. 
(5, At 50 KIAS, the simulated maneuver will be 

tsrminated. Increase power to normal takeoff power, lnitl­
ats climb, and accelerate to 80 KIAS. 

(6, At 80 KIAS, proceed as In a normal takeoff. m For an actual maximum gross weight running 
takeoff, maximum power avallable would be used. 

. m. VFR Traffic Pattern: 
(11 The downwind and base legs of a rectangular 

pattern will be flown at 500 feet AGL or as specified In lo­
cal directlvS8. 

(2, AIrspeeds: 100 KIAS downwind, 80 KIAS 
base 

(8' Other pattern typsa may be flown as the situ­
ation warrants; however, exerclee caution to avoid exces­
sive bank angles/descent ratss or low airspeeds. The point 
of rollout on final should allow a controlled, straight ap­
proach without a need for aggravated flarsa or abrupt con­
trol movements. 

n. Normal/Shallow Approach to a Hover: 
(11 Entry - 500 feet AGL and 80 KIAS 
(2' Normal approach - 80 degrees apparent ang1e 
(8' Shsllow approach - 10 degrees apparent ang1e 
(4' Constant apparent angle, groundspeed and rats ofd_t 
(5, Vary power and pitch to arrive simultaneous­

ly at zero groundapesd and rats of descent over Intanded 
epot at 10 feet above ground In a landing attitude. 

o. Approach to a Touchdown: 
(11 Fly as a normal approach 
(2' Continue approach to the ground, touching down Ina landing attitude with a groundepsed of five knots 

or less. 
p. Approach to a Running Landing: 

(II One hundred parcent Nr (maximum Nr If p0w-
er Is Hmited,. 

(2, Entry - 600 feet and 80 KIAS 
(8' Approach angle - 10 degrees apparent 
(4, Constant apparent angle, groundepeed and 

rate of descent 
(5' Land on amooth, firm surface only 
(6' Touchdown above translational HIt not to ex­

ceed 40 knots groundspeed. 
q. Maximum Performance Takeoff: 

(II Maximum Nr 
(2, Smoothly Increase collective to maximum 

power allowed. 
(8' EstabHsh a near level attitude and plan to ar­

rive simultaneously at SOO feet AGL and 50 KIAS. 
(4' At 50 KIAS, lower nose to approximately 10 

degrees nose low Increaaing airspeed. 
(6, At 80 KIAS, proceed as a normal takeoff. 
(6, At reduced gnl8B weight conditions, maximum 

power may be Hmited to make the maneuver more realls­
tic for training. 

r. Minimum Roll Running Takeoff/Simulated Heav-yweight: 
(II Maximum Nr 
(2, Takeoff on amooth, firm surface only. 
(S, Apply forward cyellc and slowly Increase col­

lective to arrive at simulated maximum power (power re­
quired for l()-foot hover' as the alrcraft pasees through 
translational HIt. 

(4' Proceed as In fUIIJIing takeoff(simulated hesv­
ywaight,. 

s. Marginal Power Takeoff 
(II Maximum Nr 
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(2, Takeoff from a lo-foot bover uslng only tbat 
power required for the lO-foot hover. 

(3, After paesing through translational1ift, con­
tinue to accelerate to approximately 50 KIAS. At 50 feet 
(simulated obstacle, lower the nose slightly and accelerate 
to normal climb alrspeed. 

t. Steep Approach: 
III 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 - 500 to 700 FPM 
(maximum of 360 FPM during laet 100 feet,. 

(6' On final, decreaee alrspeed from 80 KIAS. 
(7l Vary power and pitch to arrive simultaneous­

ly at zero groundepeed enti rate ()f descent over intended 
spot at 10 feet above ground, or continue to a touchdown. 

u. Emergency Procedures. Actual and practice emer-
gency procedures are accomplished lAW TO 1H-53(H,B-l. 

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

maneuvers. 
b. Entry altitude for approaches will be 300 feet AGL 

uuless specified otherwise in this regulation. 
c. A 10-foot wheel clearance or sufficient altitude to 

clear obstructions will be used for all hovering maneuvers. 
d. Takeoff to a Hover: 

(I' Vertical aecent to lo-foot wheel clearance. 
(2, Constant heading. 
(3, Check power required to hover with precom­

puted data on TOLD card. 
e. SidewardlBackward Flight: 

III Constant heading or ground track. 
(2, Five knots maximum groundepeed. 

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

(I, Constant rate of turn over a spot. 
(2, Fiftsen knots maximum wind velocity for 

training. 
g. Landing From a Hover: 

(I' Vertical descent. 
(2, Constant heading. 
(8, Use caution to avoid landing while drifting 

sideways. 
h. Hover Taxi- Five Knots Maximum Groundepeed. 
i. Ground Taxi: (1' Unlock tall wheel. 

(2, Minimum pitch necessary. 
(8, Maximum taxi five knots groundepeed.. 
(4, To start the aircraft rolling, Increase collective 

and use a small amount of cyclic if required. Once the alr­
craft starts to roll, coUective may be lowered to the mini, 
mum necessary to maintain taxi speed. 

j. Normal Takeoff From a Hover: 
(I' Constant heading and ground track. 
(2, Increase power to approximately 10 percent 

torque above hover power and lower nose slightly, not to 
exceed 10 degrees nose low, to eatsbllsh an 80 KIAS climb. 

WARNING: On all takeoffs, the pilot not flying will V81' 
bally call out the stsbUator indicator programming ae. the 
alrspeed paeses 40 KIAS. 

k. Marginal Power Takeoff: 

III Ten-foot wheel clearance. 
(2, Hover power. 
(3, 50 KIAS. 
(4, Fifty-foot simulated obstacle. 
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(5, Initiats the takeoff by smoothly applying for­
ward cyclic. As.the aircraft accelerates, It may tend to set­
tle (depending on wind velocity!; however, add only enough 
power to avoid ground contact. After paesing through 
traneiational1ift, accelerate to establish a 50 KIAS climb. 
At 50 feet AGL (simulated obstscle,lower nose slightly and 
accelerate to normal climb airepeed . 

L Maximum Performance Takeoff: 
III Simulated maximum power avallable; hover 

power plus 15 percent. 
(2, IncrellBll power to the required setting. After 

the aircraft hae left the ground and Is paeslng through nor­
mal hover altitude, .stablish a slightly nose-low altitude. 
Maintain attitude until paeslng 100 feet. At this point ac­
celerate to safe single-engine airepeed (70-80 KIAS, before 
establishing a normal climb profile. 

m. Traffic Pattern. If a rectangular pattern is flown 
the downwind 181 will be flown at 500 ft AGL and 100 
KIAS. During the turn-to-base, descend to 300 ft AGL and 
slow the alr\lraftto 80 KIAS. 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 ap­
propriate local traffic patterns. 

n. Normal/Shallow Approach: 
III Normal approach - 30· apparent angle 
(2, Shallow approach - 10· apparent angle 
(3, Initiate the approach from 300 feet AGL with 

80 KIAS. When the desired angle is intercepted, start a 
gradual reduction of alrspeed. Maintain the apparent an­
gle at which the. approach is started and a constant closure 
rate. 

o. Stsep Approach: 
(I, Fifty knots groundspeed. 
(2, Forty-five-degree apparent angie. 
(8, Maintain the apparent angle at which the ap­

proach is started throughout the approach. After the ap­
proach is entered, reduce the rate of descent to 800 feet 
a minute, maximum. 

p. Approach to a Touchdown: 
. (I, Zero, or near zero, groundspeed at a specific 

lending spot. 
(2, Landing attitude. 
(8, Initiate and fly the desired approach angle. As 

hover. al.titude is approached, continue the descent and 
maintain angle wblle slowing the groundepeed and verti­
cal velocity. to have a landing attitude, at or near zero 
groundspeed upon touchdown. Cushion the touchdown with 
collective and continue to fly the aircraft fully onto the 
ground. 

q. Running Landing: 
(11 Eighty knots entry alrspeed. 
(2, Ten-degree apparent appr<>ach angle. 
(8, Tall wheel locked. 
(4, Adjust collective pitch to maintsin the desired 

approach angle and dissipate airepeed gradually through­
out the approach so the landing can be accomplished while 
below 60 knots groundepeed, but above translational lift. 
Use sufficient coliective to cushion touchdown of the tall 
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wheel and main gear. Do not exceed ~D degrees nose high 
attitude at touchdown. After aircraft is flrmIy on the 
ground, use cyclic and collective as necessary to stop fo .... 
ward motion. 

r. Practice Single-Engine Landing: 
(1) Practice aingle-sngine landings will only be 

practiced on smooth, hard surfaces approved for such train· 
ing maneuvers. 

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

(S, Accomplish aingle-sngine failure checklist. 
Simulate those items which would shut down an engine, 
or create any unsafe condition. 

(4, A normal traffic pattern may be flown or a 
stralght·ln·approach initiated; however, avold unnecessary 
dslay In establishing an approach for a safillanding. 

(6, Use parameters for a running landing or shal· 
low approach to a hover if aingIe-sngina hover power exists. 

s. StabUator Malfunction: 
(1, Enter malfunction by taking control of the 

stabUator manual iIIsw switch. (Mulmum of 10 degrees 
nose low.' 

(2, Maintain collective position settings at the 
time of the failure. adjust airspeed as necessary. 

(S, Complete appropriste check1iste. 
t. AFCS OFF, conduct under the following Iimi· 

tations: 
(1) Maneuvers will be initiatsd In straight and lev· 

el flight at normal traffic pattern altitudes. 
(2, Approaches to a hoverJlanding will be made 
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to a hard surface landing area or slIde area. 
(S, 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 ap­
propriste. 

u. H-60 Electrical Control UDit (ECU, Lockout Opar­
atioDs: (1' Enter Inflight at normal traffic pattern a1ti· 
tude and airspeed. 

(2, Simulate an slectrical control uDit malfunc­
tion. With engine power control levers In FLY, pull select· 
ed engine power control lever down and push forward to 
ECU LOCKOUT position. QuIckly retard engina power con· 
troIlever to avold exceadlng TOT limite. (CAUTION: Over­
temperature protection is disabled whlle in ECU 
LOCKOUT.' Smoothly adjust engine power control lever 
to maintain torque on controlled lngine 10 percent below 
other engine. Avoid large and/or rapid collective 
movements. 

(3) Execute a normal traffic pattern and an ap­
proach to a touchdown or running landing. After landing, 
maintain dealred torque untO the collective is at minimum. 

(4, To reengage the ECU after landlng, or infIIght, 
retard the engine power control lever to the IDLE position; 
then advance the engina power control lever slowly to the 
FLY position. 

v. Night Operations. Night transition will be flown 
the same as day transition, except that emergencies will 
not be practiced. 
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EXERCISEILATN PROCEDURES 

1. G~eral. Exercises are developed to thoroughly familia­
rize aircrews with tactics and procedures. Exercises rafers 
to combst and peacstims operations traiDing, and MACIIG 
directed exercises. DurIng traiDing exercises, realism Is 
dsaired to permit a greater return In traiDing benefits. Dur­
Ing MACIIG axerclses, ths unit's operational capabilities 
are tested. This guldanes Is applicable to In-unit axerclses 
as well as higher headquarters directed sxercises. SInes 
these axerclses are conducted In peacstims envlronmonts, 
flight crews must refraln from oversxtending themaolves 
and thair equipment. 

2. Participants. All participants must be thoroughly 
briefed and ths functions and responaibUities of each p .... 
tIclpant must be estsbUshed prior to angagIng In axercises. 

8. Crew Duty TIme. Crew duty time for axerclses and in­
spections, sos paragraph 8-11. 

4. Approval of Exercise TraiDing Areas and Low Level 
Navigation areas. Geographical areas, such as range com­
plsxes, may be designated as exerciseJIow level navigation 
areas. IdeeIly, low level navigation routes, If utilized, should 
fead Into sxercise areas. Survsylng an area rather than a 
specific route for low level navigation wUi Increasa ths ef­
fectiveness of ths traiDing by eIIowing greater flsxibility 
In plennlng navigation legs. 

a. Surveys. Low-level navigation areas/routes and/or 
sxercisa areas wUi be surveyed as follows: 

(1) An axtenelve map study wUi be mads of tbe 
selected routes and areas. All man-mads obstacles over 50 
fest.AGL within ths boundarlss wUi be annotated on ths 
flight map. The Chart Updating Manual (CHUM) wUi be 
uead to ensure current obstacles are dspicted on maps. 

(2) For nav legs bolow 500 It AGL, a hIgh1y ax­
perlencsd pilot selected by ths unit commander/mission 
commander wUi fly ths survey. Ths pnot wUi conduct a per­
eIleI search of ths plopoesd routolares at ths lowest appllca­
ble altitude down to a mlnlmum altitude of 50 fost AGL. 
Obstacle location wUi be chscksd against map location and 
any additional obetacles charted. 

(8) Flight surveys are not required provided ths 
sxercisa area Is within a designated range compleX and ths 
host provides apeclfic information (description, location, 
hslght MSL and AGL) for ell man-made obstacles over 50 
fest AGL. 

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

b. Master Maps. Master mapa dspictlng low level 
navigation areasJroutes and/or axercisa areas wUi be made 
avanshle to crews during fIlght planning A copy of ell JD880 
ter mapa must remain In ths unit. Annotate all man-made 
obstacles over 60 fest AGL, except when bolow the tree 
line. Additionally, annotste any pubUshed low level routes, 
no-fly areas, and animal farms or other hazards within ths 
boundarIss. Location of slmuleted combat threats wUi also 
be plecsd on the map. Master maps may be placed on the 
existing "Known Hazarde to Low Level Flight Map," If 
practical. Master maps wUi be updeted monthly ualng ths 
CHUM supplement. Ths dete ofths CHUM update wUi be 
annotated on ths master map. Crewmombers should con­
tlnuouely be scanning for uncharted obstscios. When un­
cherted obstacles are found, traiDing wUi terminate whno 

appropriate information (location, approximate hslght AGL 
and MSL) Is recorded. Aircraft commanders wUi ensure this 
information is immediately pasoed to appropriate super­
visors upon lending. 

6. Power Requlremente. Power requirements wUi vary de­
pending on ths recovary area: 80s para 9-9a, Remote Area 
Power Restrictions. 

6. Landing Areoo. Crews are authorized to lend anywhers 
In an approved sxercIso ares as long as power/obstac1o cleer­
anco requirements are met and a mlnlmum of two rotor di­
ameters is avallahls. 

7. Surface Wind ConsIderations. Normal wind Umltstlons 
for training wUi be observed. When accurate wind infor­
mation Is not available, wind determination wUi be based 
on forecast wlnde, Doppler/computsr, if avallable, and on 
sits evaluation. When practical, have ths survivor/ground 
party pop a amoke for wind verification. Ths nead to be 
aware of wind conditions cannot be overemphasized. Even 
though computed power avallable may appear to be ade­
quats, downwind approaches and maneuvering can usa a 
considerable amount of power and flight control authority. 

8. Alternate Extraction. Personnel on the ground acting 
as survivors, Instructors, and aggressors are necessary to 
provide reallam and supervision during exercise. Ths above 
personnel may ride ths hoist, rope ladder, etc, during axer­
cises lAW the following: 

a. Survivors. Survivors should be aircrew membore. 
Thsre wUi be a quallfied sefety observer avallable on ths 
ground to ensure the survivor properly uses the rescue de­
vies. ThIs requirement mey be met by lowering a quallfied 
28 AF aircrew mamber to assist the survivor. The survivor 
and accompanying ground safety observer wUi be briefed 
to consider ths following when selecting recovary areas. 

(1) Try to pick a clear area because a recovery can 
be completed faster and sefer if ths hslicopter can land or 
uao the axtractlon device from a low hover altitude. 

(2) If a recovery Is to be accomplished from a for­
ested area, ths follaga must be aparse enough to ensure ths 
survivor wUi not be dragged through ths branches. When 
practl~al select areas with trees less than 40 fost tall to de­
crease recovary time and provide additionelsefety for ths 
survivor In tho event of a hoist, or other equipment, mal­
function. 

b. Other sxercIso Personnel. Every practical effort wUi 
be mads to recover other sxercise personnsI by landing. 
They may be recovered by hoist If ths remaining range time 
prevents movement of thssa personnel to a suitable lend­
Ing area or when ali axtended period of time Is required to 
reach a sultahls landing area. Thsao personnel wUi be 
briefed to seIoct an ares within a reasonshls d1stsncs which 
wUi allow the helicopter to hover as low as practical. 

c. The aircrew wUi comply with ths following: 
(1) Ths hover hslght for live pickups wUi be the 

lowest altitude required by ths recovery situation and stut 
provide adequate clearance from all obstacles. 

(2) Whenever practical, recovorIes should be mads 
In cleered areas. RecovarIes near trees may be accomplished 
provided ths survivor Is kapt clear of br8nches and obstruc­
tions. Hover hslghts higher than 40 fest should be avoid­
ed when pl'actlcal. 



9. Altitude Restrictions: 
a. During combat exercises, helicopters will he limit­

ed to a base altitude of 50 feet above obstacles. (All crew­
members will conduct a thorough ground briefing and map 
study prior to &ach mission. Crewmembers will review air­
speeds, bank angles, and altitudse COIDJ!IOIISUl"ats with ter­
rain, obstacles, visibility, and thrsets to he encountered.) 

b. During peacstime EXERCISEILA TN training, 
comply with paragraph 5-17, thie regulation. 

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

11. Pyrotsclmics. Any pyrotecliJliea used during the ex­
ercise must he used in a manner eo as not to creats a fire 
hazard. Pereonnel will not depart the exercjsearea until 
all expended pyrotechnics have been. extinguished. 

12. Formation Flight. Formation may he flown with oth­
er type aircraft participating in a exercise provided all par­
ticipating crewmembers attend a prHJ;ercise briefing and 
are thoroughly famillarizad with the tactics and aircraft 
characteristics of those aircraft participating in the for­
mation. 

13. Passengers. Exercise participants may he carried as 
passengers during air refueIing,low Ieve1, NWH, NVG 0per­
ations and other maneuvers in support of approved exer­
cise missions. Aireraft carrying passengers will not pelform 
defensive mansuverlng evasive actions. Supported user combat forcs, i.e., paratroopers, aseault tsama are not con­
sidered passengers within the context of thie paragraph. 

14. Helicopter/Fighter Evasive Training: 
a. Purpose. This program providse aircrew guidance 

for conducting realistic combat aerial evasive mansuvers 
employing current tactics. 

b. General. Hallcopter/flirhter evasive tralnlng is 
authorized during both higher headquarters and in-unit ex· 
ercises. 

c. Responsibilities. The mission commander will he 
responsible for p1anning, coordinating and conducting the 
mission. Additionally, the mission commander will brief all 
individuals involved in the mission on the rules of engage­
ment (ROE). Every practical effort will he made to conduct 
a face-to-face ROE briefing with the aggressor forcs crew­
members. 

d. Procedures. Evasive tactics must he flown under the foUowing critsria: 
(1) Helicopters are limited to 6O-degree bank an­

gles unless Dash One is more restrictive. 
(2) Procedures outlined in appropriats 3-1(S) will 

he used. 
(3) Maximum use of gun and ecopo camera. is 

recommended on all engagement. Film should he analyzed 
and used for instructional PQ1'POS8S. 

e. Rules of Engagement. AU aircrews will comply with 
the ROE in thie section. 

(1) Helicopter(s) and aggressor will estsbUah and 
maintsin commnnication on a common prebriefed frequen­
cy during the entire engagement. 

(2, If two alrcraft 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. 

MACR 55-54 Tab 9·B 20 Dscember 1986 

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

(5) Prevsiling visibility in the area must he five 
nautical miles or greater. 

(6) Any flight member can terminats the engage­
ment by transmitting "Knock It Off' at which time all par­
ticipants will cease mansuverlng and acknowledge with call 
sigo, such as "JoUy One, Knock It Off." 

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

ers may descend to 1,500 AGL to gain performanceJtacti· 
cal advantage. 

(9) Live mieaUes will not be carried. 
(10) AU guns will he safetied. 
(11) An engagement will he terminated when one 

of the foUowing occurs: 
(a) The engagement drifts to the border of the 

authorized area. 
(b) An unbriefed, unscheduled flight entsrs 

the asrial combat tactics (ACT) area and Is a factor 
detrimental to the safe conduct of the mission. 

(c) Visual contact Is lost by the aggressor air­
craft within 3,000 feet. 

(d) Helicopter rocks rotor tip path plane (not 
associated with normal mansuverlng). 

proached. 

(e) If a dangerous situation is developing. 
(f) Minimum altitude or clouds are ap-

ig) Situational awareness is lost. 
f. Special Instructiona. 

(1) Participating aircrews must he given an over­
all situation briefing before participating in aerial combat 
tactics. This briefing will cover apecific opposition aircraft 
capabilities, if applicable, specisI operating instructions and 
apeclfic rules of engagement contained in this attachment. 

(2) Helicopters flying at or below 300 ft AGL need 
not maintsin radio contact with attacking fixed wing air­
craft eo long as verticaIJlateral separation criteria are 
prebriefed and clearly underetood by all participants. At­
tacking aggreseor aircraft will he briefed to maintain at 
least 1000 ft separation from aircraft under slmuleted at­
tack. Two-way radio contact is required for any air-to-air scenario involving helicopters operating above 300 ft AGL, 
for any scenario involving aggressor helicopters and for any 
scenerio involving HC-I3Os. 

(3) Formation. When helicopters fIylng in forma­
tion are subject to simuleted fighter attack during exer­
cise participation, the formation leader will brief formation 
reaponse to attack by simuletsd hostile aircraft. Appropri­
ats 3-1' s, will he used as a guide. The foUowing itsms must 
he briefed as a requIred supplement to the basic tactical consideration. . 

(a) AIrcraft attacked in formation will maneu' ver independently in response to the attack. 
(b) Aireraft under simuletsd aerial attack will 

maneuver eo as to estabUah and maintain positive lateral 
separation; aircraft in close formation will make their ini­tial breaks away from each other. 

(c' Every maana of making sure/positive sepa­
ration het'wesn formation members will he used. Continu­
ous visual and radio contact is preferred; evasive 
mansuver. will he terminated if interformation redlo con­
teet is lost and at any time doubt exists as to the position 
of other alrcraft in the formation. 

15. HeIicopterlHelicopter· Evasive Tralnlng .. Helicop­
ter/hellcopter evasive tralnlng Is only authorized at higher 
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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 600 ft lateral displacement and a 100 ft minimum 

altitude separation will be maintained between participat­
ing helicopters. 

c. Engagement will terminate with loss of visual con· 
tact or a termination call. 

d. Crossing ridge lines and blind covers will be coor­
dinated with opposition helicopters to assure altitude sepa· 
ration of a minimum of 100 ft. 

e. Helicopters will not attempt to engage aggressor 
helicopters offensively. Evasive tactics will be used. How· 
ever, 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 commu· 
nications 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 mini· 
mum of two scanners be used in the cabin area of participat-

ing aircraft when possible. 

16. Low Level Unescorted Operationa: 
a. The primary consideration of low·level unescorted 

operations is flexibillty. 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 to unplanned new threats and 
circumnavigets them as necessary. 

b. There will be times when exact positioning and tim· 
ing are a necessity. For thls reason, crews will plan a mini· 
mum of two controlled checkpoints that must be passed 
within one-half m1le. (EXCEPTION: MH·53 when operat­
ing on unique systsma., Normally, low level navigetion 
training routss will be 30 minutss long with a minimum 
of three turning points. Routes will include the area with· 
in 3 NMs elther side of center lins as a minimum. 

c. Scenarios can be developed with information that 
would actually cause crews to mlss the cbeckpolnts and tim· 
Ing; e.g .. new threats en routs. The crews should recognize 
this and possibly make an air abort decision based on thair 
situation. 
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Chapter 10 

LOCAL OPERATING PROCEDURES 

10-1. GeDeral: 
a. UD/ts will pubUsh local and UDlque uDit flying relat­

ed operatioDa procedures as a uDit supplement to tIils regu. 
Iation beginning with para 1()'2. The title of tIils supplement 
wIlllndlcats the uDit concerned .(e.g .. "net 8. 88 ARKS SUP 
1. MACR 65-64 Chapter 10",. 

b. Sand one copy of tIils chapter to 28 AFfDOV and 
one copy to HQ MACfDOVS. 

c. Tbe purpoee of tIils chapter II to provide alrcrewl 
with information partainlDc to their loca1 flying ..... UD/ts 
will refrlin from putting unrelated and redundant Informa· 

tion In tIils chapter such as; duty offl_ responsibilities. 
towing procedures. and famUlarization f1Igbt requirements. 
As a minimum the following subjects will be Included. aa 
applicable: 

III Filing Flight Plana 
(2, TaxUParking Procedures 
(8, Scrambla Procedures 
(4, Traffic Pattarn and Landing Areas 
(6, Training/Operational Landing Sitae 
(6, AIr OperatIons SecurIty 
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Chapter 11 

LOW-LEVEL OPERATION 

11-1. GeneraL MissIons wblch require fIlght below 500 feet 
AGL are considered low-level fiyIng (paragraph 6-17). 0per­
ations above 50 feet obstacle clearance are permissible. 
There are two types of low-levsl flyiDg: low-level naviga· 
tion and contour navigation. Low-level fIyiug often requires 
a combination of both low-level and contour navigation to 
gain effective terrain masking 

a. Low·Level Navigation. Low·level navigation Is uesd 
when flight operations permit the use of specific headings 
and a constant indicated altitude and groundspeed. ThIs 
msthod of navigation lessens the possibility of enemy de­
tection or observation in a relatively permissive environ· 
ment, and can be uesd over flat, open terrain where' 
significant terrain features are not avaUable for navigation 
refarencs. Use low-level navigation when fiyIng over friend· 
Iy territory, or to comply with low-level corridor procedures 
to or from forward operatlDa locations. Low-level navlea· 
tIon Is leel d .... ·ndlng than contour navicatlon because It 
permits the usa Of Itandard dead reckoning (DR) tach­
n1quse. 

b. Contour Navicatlon. DurIDg contour navigation, 

~ 
preplans • route based on charted terrain features 

toward the objectlVl. Groundspeed, ob,tacle clear- . 
ance tltude, and heading may vary considerably based 
on the terrain, weather, vlslblUty, and the anticipated 
threat. Indlceted altitude wID vary considerably since the 
pOot maintains a relatively constant obstacle clearance al­
titude In order to take advantage of the avaUable contours. 

c. Navigation whOa Terrain MuIdng. Terrain mask­
Ing can be appllecl to elther low-Isve! or contoill' navigation. 
When applying this tactic, the aircraft Is flown to use ter­
rain and vegetstlon objects to degrade the enemy's abili· 
ty to visually, optically, or elsctronIcalIy detect or locate 
the aircraft. l>tq)endlng on the avaUable terrain and based 
on anticipated tbrea~aInr and obstacle clearance al· 
tltude may vary. The commender preplans his routs 
to take mulmum advantage of significant terrain features 
In order to mask the aircraft's flight. Terrain masking Is 
most effective when an obetacle Is placed between the alr­
craft and the threat. As the flight proceede, the pRot may 
make additional changes to bls preplanned routs, varying 
bls flight path to take advantage of avaUable tree cover, 
minor depreeelona, and/or ....an ridge lines not detectsble 
In map etudy. Terrain maskln, requirM a broader corridor 
of operation and makea convantlonal DR teclmIquee almost 
useless. Terrain masking tIcticB require significantly more 
preplennlng and map famWarization for successful navi­
gation. 

11-2. FlIght PlannIng. Thorough flight plennlng Is the key 
to succeesfullow-lsvel operations. PUots should arrive at 
their plannad objectiVi point within plus or minus two 
minutes of the flfIht plan arrival time. For H·58 PAVE 
WW and other INSequfpped aircraft. parameters may be 
as short as plus or minus 80 seconde. 

a. Map Selection. Select maps thet provide the detaU 
desired to satisfy navigation requlremsnts. Mapa with a 
ecals of 1:260,000 or greater detaU are desired for low-level 
operations. Use recent aerial reconnaissance photographe 
of the objective area, If avaUable. Use a large seals map 

for navigation to the objective area and transfer to a 
detaUed map, e.g., 1:50,000, to locate the objective. Exer­
else caution when transferring from one ecale map to an­
other. Make treneltion between maps at a prominent terrsln 
feature, readily Identifiable on both maps. 

NOTE: Refer to the CHUM to ensure thet maps and cherts 
are current. 

b. Route Selection. Select routes that avoid enemy 
threate and, If possible, provide safe areas for a precaution­
ary landing. As a minimum, base route determination on 
the following: 

(1) Avoid troop concentrations, radar faclUties, 
populated areas, eIr defense unite and other known threate. 

(2) Use avaUable terrsln features for masidng and 
navigation purposee. 

(8) Avold a direct routlDa to the objectlVl. Plan 
sufficient course changes to avold ~ the objectlVl. 
If poaIible, do not UII the lame routlDa ingresl and 
egre ... 

(4) Normally, do not excesd 15-20 NMI between 
checkpoints for dead reckon"'g The type of terrsln wUl dlc­
tate the selection and dlstancee between checkpoint.. 

(5) E.tebllsh an Initial Point. E.tebllsh an initial 
point (IP) over a prominent feature that Is easny Identifia­
ble from low altitudes. The distance from the IP to the ob· 
jectiVi wID vary with the situation, but should be 
approximately 8 to 12 NMs from the objective. 

TARGET ESTIMATED 
SIZE (METERS) 

80 
80 
90 

120 
150 
800 

RECOMMEND IP 
DISTANCE (NM) 

1 
2 
8 
4 
5 

10 

NOTE: This table would aUow the aircraft to pass to the 
side of the target at a distance of one-half the width of the 
target If a one degree heading error were maintained for 
the entire distance. 

c. Map Preparation. Carefu1ly review maps to Identi· 
fy obetaciel and hazardous tlrrain. Annotate enemy 
threats and turning/checkpoints on the map. (ThIs infor­
mation may classify your map.) EstabUeh specific course 
Ones between turning pointe for low-level navigation. When 
terrain masking, these lines do not neces.arUy represent 
the ground track to be flown. TiJne.tick marks based on 
an estebllshed groundepeed are optionaL These marks mey 
be estebH.hed for each leg or be accumufatiVi for the en· 
tire route. Other flfIht planning dats and information may 
be annotated; however, use caution to avold obecurlng per­
tinant information. Deployed mission commanders are al· 
lowed to determine the symbol. used based on the actual 
mission profUe, threats, terrain, poHticai considerations, etc. 
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d AF Form 70. Prepare an AF Form 70, Pilot's FlIght 
Plan and FlIght Log, 23 AF approvad form, or a more 
datalled navigation form for each mission and includa the 
following aa a minimum: turning pointa, heaitinga, dia­
taneea, 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 
1560 CCTW aIrerew training atudant handout, Low-Leve\ 
Operation and Navigation, and combat airer8w training 
manuala. 

11-3. Crew CoonIInation. Crew coordination ~ a critical 
factor during 1ow-1evel operationa. Limit craw conversation 
to accompliahmant of aaaential taaka. Each erewmamber 
wID call out hazardous obetaclea and aaaiat navigation by 
idantifylng prominent faatUl88 along the routa. 

11-4. PIlot ReaponalblHtiee: 
a. The pilot flying the aircraft must conaiderthe fol· 

lowing: 
(1) Plan enough room for cruise alrapeed maneu­

vering. Don't gat trapped into low airspeed, tight turns 
close to the ground, especially at high groas welghta and 
high denaity altitudes. 

(2, Be aware of wind direction and velocity. A rap­
id turn into a tailwind condition may reeuit in Ioas of 11ft. 

(3' Avoid stoep ancIea of bank. At approldmate­
Iy 45 cIegreea, the tip path plana wID be beinw the 
akidallanding gaar. 

(4' Do not attampt to clear obetaclae by c:ycIlc in­
puta alone. CUmbs and deaoenta are beet aceompUehed by 
coordInatad cyclic and collective inputa. Be aware that ab­
rupt aft cyclic inputa while low level may reeuit in tall r0-
tor contact with eurface obetructions. 

(6' Antlclpata power requirementa when ap­
proschlng a ridga line. If feaaibIe, Increaae power early and 
acceIerata 80 that when the climb is initiated, there wID be 
sufficient alrapeed to aaaiat in clearing the terrain. Ap­
proach ridga 1Ines at approxImataly 46 cIegreea; this pr0-
vides an escape routa if power is ineufficient to climb over 
the ridga or if an unexpectad thraat is encountered on the 
other aida. 

(6' Special conaideration .houId be given to 
praplannlng immedIata actions in the event of engine fail­
ure at low level. Leave youraelf an escapa routa whenever 
possible. 

b. Tho piIotJc:rewmember navigating wiU aeaiat the pl­
lot flying aa follow.: 

(II Keep the craw informed of ETAo. deacriptlons 
of turning points and intarmediata cbockpoInta. 

(2' C1oae1y monitor the aircraft'. coune. 
(3' Announce the direction of turn for the next log 

prior to the turning point. When reacbIng a turning point, 
do not allow the pilot to turn by reference to the eompaae. 
Give him a turn and tall him when to .top. 

(4, Record and compare actual time and fuel 
egainat that planned at each cbockpoInt on the AF Form 
70, map, 23 AF approved forma or a more dataIled naviga­
tion log form. 

(6, Computa alrapeed correctiono to maintain a 
constant groundapeed. 

(6, Monitor cockpit Inotrumenta. 
(7, Make radio chengao. 
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(81 Monitor and updata navigation aids. 

U6_ Enemy Threat Encoanter. If appropriata, inltiata 1m­
medlata evasive action if exposed to ground/air threat. Tho 
evasive maneuver used wID depend upon the nature of the 
threat, aircraft Umitations, and tarrain. Use jinking (rapid 
turns, climbs and desconts, or tarrain maaking away from 
the praplanned routa. Specific procedures are contained in 
approprlata 3-1's(S,. Tho aIrerew muat continue to navigata 
during these maneuvers 80 that the mission may be ..... 
eumed once the thraat is evaded. 

11-6. EvasIve Mane .. ver training: 
a. Establish specific route segments or evaaive 

maneuver training araas. 
b. Initiate evasive maneuvers above 100 foot obsta­

cle clearanco. 
c. Maintain' a minimam of 100 feet obstacle clearance 

during evaaive maneuvering. 
d. Pilota wiU make crew advisory calls prior to turns, 

and wiU clear their flight path throaghout the maneuvering. 

11-7. Ualmowa Position. If you beeomedi8Orientad, do not 
spend excessive time seercbing for a checkpoint. Multiple 
overflights of an araa may alert enemy ground foreea for 
a subsequent pass. If a checkpoint cannot be identified, con­
tinue on course (aa a gaide, uee leg time plus 10 percont" 
and then turn to the next course. Continue the routa with­

, out establishing the exact position only if predominant ter­
rain features can be readily identified and the araa of 
planned overflight Is raiatively aecare. Climbing may aa­
aiat in detarmining position by increaaing the field of vi­
sJon; however, yo .. wiU be more suscoptlble to enemy 
datectlon. If a c:lin!b Is initiatad, concentrate on reorienta· 
tion 80 that a descant can be mads aa soon aa possible. Use 
a climb only aa a Ieat resort dae to the possibls compromiee 
of the aircraft's location. If position cannot be established, 
abort the mission. During training, if unable to establish 
aircraft position, climb to a safe altituda and reorient your­
self before reeuming inw level navigation. 

11-6. Flying Below 100 Feat Obetacle Clearance: 
a. Power Reserve. A major factor affecting low­

altituda flight is power reserve, especially in mountainoas 
tarrain. During training in multi-eagine helicopters, when 
safe singiHngine performanco is not availeble. consider fly­
ing at hlgber altitude and maintain single-engine airspeed 
or above. 

b. Low-Level Deceleration. Exercise care when de­
coIerating in a low-level environment. During a low-level 
~ rotata the helicopter around the tall rotor. Per­
form a low-level dacoIeration by liu:reasing collective to 
maintain tall rotor altitude, and then apply aft cyclic to 
dacreaee airspeed. F!gares 11-1, 11-2,11-3, and 11-7 depict 
tall rotor cleerance when the helicopter Is rotatad. Power 
required increaaes aa the helicopter decelerates (reference 
FlIght Manual section VII. 

c. Maintain all perts of the helicopter at leaat 50 fest 
above all obatacles. 

d Prior to any steeps tams (46 degrees or more' when 
power availeble is critical ensure alrapeed is adequata to 
trads for n_ary g loading to maintain level flight. To 
prevent ground impact during a stoep turn, immedlete1y 
dacreaee tbeangie of bank then increase g loading. F!gares 
11-4, 11-1;, 11-6 and 11-8 depict main roter bIeda clearaneea. 
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Figure 11-1. H-3 Tail Rotor Clearance. 



80 MACR 55-54 20 December 1986 

~ 
18 

-:o""'-l ......... ------I---.. 
~ 

Figure 11-2. H-33 Tall Rotor Clearance. 
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APPROX. 72'-0" 

APPROX. 50'-0" 

.. GROUND.SURFACE 

Figure 11-4. H-153 Main Rotor Clearance. 
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APPROX. 69'-0" 

APPROX. 50'·0" 

GROUND SURFACE 

Figure 11·15. H·3 Main Rotor Clearance. 
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APPROX. 82'-0" 
APPROX. 50'-0" 

GROUNO 

Fipre 11-6. ,Main Rotor Clearance. 
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Figure 11·7. H·60A Tall Rotor Clearance. 

65 
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APPROX. 88'·0" 

APPROX. 50'·0" 

aROUND SURFACE 

Fltrure 11·8. H·60A Main Rotor Clearance. 
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STANDARD SYMBOLS FOR MAP PREPARATION 

The following standard aDDotations and symbols should 
be used in preparing mapa for both comhst and non-combat 
operations. Recommend the use of bIaek Ink, pencil, or sym. 
bol tapes to portray data on InflIght matsrials. Navigation 
computer, tactical airlift mlsslon plotter or sultable sub­
stitute should be used for aDDotating standard symbols. 

a. Waypoint. Use a circle to depict en route pointe 
where the alrcraft course is altered or key actions occur. 
Number waypointe consecutively to facilitate identifica· 
tion. Place c:orreepondlng navigation Information blocks 
(NIB) immediately adjacent to or slightly downtrack from 
the waypoint along the rig !!dge of the strip chart. 

~, 

". 

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 IP is eimp1y a cOordinate, a dot will be positioned 
on the coordinate location centered within the square. 

----II t-I 
c. Objective Point (OP). Tlu'OP is Identified by a trI· 

angle centered on the planned point with the apex point-

~'h_~E» __ _ 
d Navigation Information Block (NIB). Ti.e'NIBs are 

designed to give the crew the requhed navigational data 
from the presentwaypoint to the II8l<t waypoint. 

(1) To Waypoint. The number dselpator of the 
next waypoint andARIP, PIP, IP, LZ, etc., If appllcable. 

. (2) Mag Hdg. The magnetic heading to the next 
waypoint. (True heading If required for unique Nav eystsm.) 

(3) Coordinatee. Depending on the type of he1icop­
ter navigation equipment, Inom. the latitudellongitude, 
UTM, or doppler grid coordination. 

(4) ETE. The time to the next waypoint. 
(5) MSA. Minimum safe altituda for each leg. (See 

paragraph 5-17.) . 
(6) Fuel (recommended entry). 
(7) Distan~ (recommand entry). 

4 
5 
6 

e. Emergency Landing Bases. Use a single circle with 
a diagonal line to identify those airfields compatible with 
unit alrcraft and which may be used in an en route emer· 
gency. The number of emergency bases eelected and the 
frequency of occurrence are at the discretion of the mls· 
sion plaDDer. 

f. Alternate Recovery Bases (Optional). Use two con· 
centric circles to identify those airfields compatible with 
unit alrcraft 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 deplcting the altemate course from sither 
a planned divert point or from the primary recovary base, 

--~~o 

g. Recovery Arrow Box (Optional). Use a horizontal· 
ly divided arrow box pointing in the general direction of 
the alternate recovery base to provida navigationallnfor­
mation 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 inay be placed immediately beneath the 
recove.-y arr~w bol<. r---------.. 

FRANKA 
32NM 1230 

2300# 
h. Course Line and Time/Distance Marks. Draw 

course lines for the entire route inbound to the objective 
and continue on to portrey the retum route to the prima' 
ry 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 mark. are of particular value along the pre­
initial point route segment. 

(2) Distance Mark (Optional). When used, place 
them on the laft side of the course line. Use longer marks 
to Indicate 10 NM Increments and Shorter unnumbered 
marks to indicate 5 NM increments. Over the IP to objec­
tive leg, use distance marks at 1 or 9 ~M Increments to 
enable greater ~acy" 1 (j , . 

-D I I I 'I [> 
2 4 6 
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i. Combat Entry Point. A heavy line identifies and 
locates the point at wblch the flight route crosses the 
FEBA/FLOT. The line extends at least one inch on either 
side of the course line. The entire FEBA should be ann ... 
tated, if known. 

j. Operational Advisory Annotations. Advisory an­
notetions concerDiDg operatlonel aspects of the mission are 
positioned to the sids of the couree 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 left open at the discretion of the mission plan­
ner. Examples of these operational advisories are as fol­
lows: start climb, start dscent, IFF/SIF STBY,lighte off, 
Ughte on, TACAN recsive only, start TFA, IFF/SIF ON, 
TACAN-T/R. 

START CLIMB 

MACR 6IHi4 Tab ll-A 20 December 1986 

k. Ordsr of Battle (OB,. DePict threat information directly 
on the navigation chart using the foUowing symbols and 
annotations. Chertpak symbols can be obtained from the 
unit intelllgence office. 

(1, Surface-to-Air MiasiIes (SAM'. The number as­
sociated with the symbol Indicates the spsciflc type weap­
on system (SA-2, SA-3, SA-6, ate,. The actual SAM location 
Is at the base of the symbol, which is to be oriented paral­
lel to track. Use circles to indicate effective radii of the sys­
tem at the planned mission altitude. (Symbols are 
mandatory, radii are optional, 

(2, Antiaircraft Artillery (AAA,. Depict known 
AAA sites and indicate type (Le., ZSU-23-4, 57 mm, etc,. 

\ 
ZSU-23-4 

(3, Aircraft. Indicate locations of enemy airfields 
supporting aircraft espable of intercepting the mission. The 
delte-wing symbollndicete aU-weather espabie aircraft and 
the swept wing symbol indicates c1ear-air mass (CAM, in­
terceptors. 
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Chapter 12 

FLIGHT ENGINEER PROCEDURES 

12-1. Goeral. This chapter contalns normal procedures 
for flight engineers not contained in ths flight manual 
and/or applicable TOs. 

12·2. Authority To Clear a Red X. Flight engineers nor­
mally are not authoriaed to clear a Red X. If a situation 
Is encountered where ths aircraft Is on a Red X and quail· 
fied maintenance psrsonneI are not avaUable, ths home sta· 
tion chief of maintenance may authorize the flight engineer 
to clear the aircraft for flight. 

12-3. RefueUnglDefueling. Flight engineers normally are 
not required to refuel or defuel aircraft; however, ths flight 
engineer may refueIJdefuel when maintenance psrsonnel are 
not available. Use the refualing/defusllng checklist during 
all refusllng and defusllng opsrations. If ground support 
psrsonnel are not available, the aircraft commander will 
deelgnata other crewmembers to assist ths flight engineer. 

12-4: AIrcraft Systems Management. The flight engineer 
will monitor aircraft systems during flight and ground 0per­
ations. Notify ths pilot of all abnormal indications and take 
action as directed. When noting a malfunction during taIfe­
off that may be cause for an abort, state the problem (e.g., 
rotor RPM low). 

12-6. Flight Monitoring. Ths flight engineer will assist 
with flight monitoring. 

a. Notify ths pilot when sesing deviations 1U0re than 
200 feeti20 KIAS from assigned a1titudeJsirepeed, and 10 
degress from assigned hsading. Also, advise pilot when ap­
proaching any alrcreft flight manual limitation and com· 
ply with other duties as briefed by the pilot. 

b. Notify ths pilot if aircraft configuration (e.g., r0-
tor RPM, gear, cargo door, ramp) is not correct for ths 
maneuver being performed. 

c. Maintain outside vigUance during flight. 
d. Monitor ths primary radio, interplane radio, inter­

phone, and HOT MIC. 
e. Assist in navigation as necesesry. 

12-6. TOLD Carde: 
a. Complete TOLD carde prior to takeoff. Whenever 

possible, Told deta should be completed prior to ths air­
crew briefing. Use the TOLD card as a workabeet. Com· 
pute deta applicable to ths typs takeoffllandlng to be made 
(in and out of ground effect, power availableJrequired at in· 
tended hover helght, aingle engine capability, etc.). 

b. During multiple takeoffsilandiDge, only effected 
paramsters need be recomputed if favorable conditions ef­
ford an additional margin of safety in all other areas (e.g., 
gross welght decreases due to fual burn-off, while pressure 
altitude and tempsrature remain constent). 

c. MAC Form 154 Hallcopter Mini TOLD Card. Ths 

helicopter mini TOLD card is a tool to bring critical per­
formance deta to the attention of ths entire crew. Ths mini 
TOLD card will be ueed for approaches when power re­
quired Is within 10% of power available, when 00 E is not 
available, and at the discretion of the pilot. If involved in 
NVOs or low-level oparetions, the form should be filled out 
during premlssion planning using ths worst case deta. 
Units may modify the MAC Form 154 to fit unit or air­
craft requirements, i.e .. change 5 feet to 4 feet for hover 
helght or torque to PSI, etc. 

12-7. Fuel ManageJUent: 
a. Preflight. The flight engineer will ensure the 

preplanned fuelload l, is on hoard the aircraft. 
b. In-flight. The flight engineer will monitor fuel 

management. He or aha will compute fuel con&UIUPtion, bin­
go fuel and keep ths pilot advised of fuel statue at all times. 

12-8. Welght and Balance. A new or corrected DD Form 
365-4, Welght and Balance Form F, need not be recomput­
ed provided ths initial takeoff gross welght (item 16) is not 

. changed by more than 500 Ib .. Although no written adjust­
ment may be required ths fIlght engineer will compute these 
changee to ensure center of gravity limits are not exceed­
ed. Ths aircraft commander will be informed of ths changee. 

12-8. Use of DDFonn 365-4: 
a. Canned DD Form 365-4 are not authorized, except 

for alert and FCFs. (Exception: 37 ARRS units may use 
canned 365-4s for all normal opsrations.) 

b. Winge/unit DOV will determine whether "zero 
fuel" welghteJcomputations are required on the DD Form 
365-4. If "zero fuel" Is not utillsed. the following applies 
to the DD Form 365-4: 

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

nus item 23.) 
(3) Enter the aircraft's minimum fuel in item 23 

and line through ths adjoining index/mom squares. 
(4) All othsr zero fuel references on ths 365-4 may 

be left blank. 
c. Passengers. Item 13 will indicate the number of 

passengere in a compartmentiseatiposition, their welght, 
and ths compartmentiarmJstation. 

EXAMPLE: H-l SsrIes 
H-3 

H-60 
H-53 

214001117.0 
11200fD-I0 
1I200fD-11 
316001D 
214001320.7 
316001D 

d. Cargo. Use the last cargo and compart­
mentiarmJstation column on the right side of the form. 
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Chapter 13 

HELICOPTER STANDARD CONFIGURATION 

Standard cODfiguratioD is detalled in appropriate 67 series regulatioDs. This chapter CODtainS the policy governing config­
uration. 

13-1. Responalblllties. All helicopters are configured lAW 
tha appropriate 67-series regulation. Additional special mis­
sion equipment may be added at the OptiOD of the unit com· 
mander. Rescue aircraft Deed Dot be fully rescue configured 
when a specific mission requires placement of additional 
eeats/cargo in the epace provided for mission equipment, 
when maximum gross waight is a cODsideratioD, or when 
otharwIee authorized (e.g .. VIP, MAST, host baee support, 
survival school support). Locate iteme at tha stations .in­
dlcated when they are OD board. AU equipment authorized 
for and inatalled on tha aircraft will be categorized and 
managed lAW AFR 6fl-21. Aircraft will Dot be modified 
to securelinatall equipment unless authorized by ahwaft 
tecbnlcal ordera or AFR 67-4. 

NOTE: Cargo/Equipment. Securing life support/medical 
equipmentJmedlcal kits with eeat belts is authorized. lteme 
requiring constant access, such as nav kits or mission kits, 
that waight less than 20 pounde may be eecured with ssat 
belts. Secure cargo/equipment iteme Dot requiring rapid 
removal during an aircraft or medical emergency with 
devices identified in TO IC-l-71. Do Dot modify tiedOWD 
devices in any fashion. . . 

13-2. Rescue-Equipped TDY A/reraft. Normally, any time 
a Rescue aircraft departs home station, it will be equipped 
to accomplish the rescue mission. Unit COI1UDanders will 
determine the equipment required to be on board TDY alr­
craft which are unable to maintain fuU rescue configura­
tion. (The 37 ARRS, 1660 CCTW, and Det 2, 67 ARRS, 
are exempt from the requirements of this paragrapb.) 

13-3. Deviations. Commanders may authorize deviations 
from standard configuration. CODfigure assigned aircraft 
with equipment required to accomplish tasked missions. 

He1icoptsre assigned to the 1660 CCTW are Dot required 
to carry the pyrotechnics/missioD equipment storage box 
or contents while performing thsir assigned training mis­
sion. Deviations from combat configuration requirements 
are authorized at employment locations (including exer­
cises) when tha mission dictates. 

13-4. Combat Requirements. Any unit tasked for combat 
operations will deploy or operats, as applicable, from home 
statioD with the additiODal combat equipment and 
pyrotechnics unless otherwiee directed in the taskiDg/exe­
cution order. When tssked for combat operations,. configure 
aircraft with basic combat equipment. The requirements 
of this chapter do Dot· epply to 1660 CCTW aircraft: how­
ever, armor will be avallable and identified by tall Dumber. 

13-6. . FCF ConfiguratiOD. Aircraft may fly functiODal 
chock fHghts without the equipment installed: however, 
emergency survival equipment required by MACR 66-22 
as suppl'""""ted will be OD board. 

13-6. Exerclse Configuration. MissioD commanders are 
authorized to estabHsh and pu,blish equipment require­
ments for uee during all headquarters approved exercise 
(i ... RED FLAG, MAPLE FLAG, etc.). Establish equip­
ment requirelnents based upon tha scenario. The configu­
ration(s) should Dot be altered just for the purpoee of 
carrying addltiODal observers, ferrying simulated survivors, 
etc. Aircraft will be employed and perform SAR alart in 
the configuratiOD(S) dsveloped for the exerciee. Survival 
equipment required by MACR 66-22 as supplemented will 
be included in theee cODfiguratioDs. . 

13-7. Dlscrepanclee. Document aU standard configuratioD 
discrepancies using AFTO Form 7SIA. 
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Chapter 14 

FORMATION FLYING 

SECTION A-HELICOPTER FORMATION 
PROCEDURES 

14-1. GeDeraJ. The primary purposes of helicopter forma· 
tion flight are mutual support and control. In sddition, fo .... 
mation flight enhances' dlsclpline, maneuverablllty, and 
flexibility. If more thsnthree alreraft are required for a tac­
tical situation, consideration should be given to breaking 
into smaller elements to aid threat avoidance. The mini· 
mum separation between the closest portions of any two 
helicopters in any formation Is one rotor diameter and a 
vertical step-up (optional) for each su.........tlng helicopter. 
Tactical formation will not normally be f10wn in marginal 
weather conditions. Formation flights with dIsslmIlar air­
craft are authorized when all participating crewmembere 
are briefed and are thoroughly familiar with the other air­
craft's performance and tactics. Rotor disk separation will 
be based on the largest rotor disk diameter. 

NOTE: The formation training standards for tactieal crews 
are: (1) Ability to fly in position at ons to three rotor disk 
separation. Equal proficiency at one and three disks sepa· 
ration Is required. (2) Ability to execute simultaneous 
takeoffs and Iandlnge. (3) Ability to conduct operations in 
minimum illumination with reduced aircraft lighting (as 
unit mission dictates). (4) Ability to conduct operations in 
a comm-out environment. 

NOTE: Sea FLIP planning for proper formation fUgbt plen 
filing procedures. 

14-2. Responsiblllties. Evary crewmember has spscIfic 
responsibilities which directly affect the safety and mis­
sion of the entire formation. 

a. Fligbt Leader. The flight leader must know and 
consider the capablllties of all membere of the fUgbt. FOght 
lead Is responsible for: 

(1) Briefing the flight covering as a minimum 
those items conteinsd in the formation briefing guide (chap­
ter 31). 

(2) Performing maneuvers within the capabilities 
of all membere of the flight. 

(3) Malnteining formation integrity and air dis­
cipline. 

(4) Directing radio channel changes, making ra· 
dio calls, navigating, ensuring formation clearance from 
other aircraft and hazards, and directing all formation 
chenges. 

(6) Conducting a postmlsslon formation 
debriefing. 

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

NOTE: Advlss flight lead when it is neceseery to dsvIate 
from any directed position. 

(2) Acknowledge radJo.cbannel changes with 
chalk position prior to initiating the action (NA for 
comm-out). 

(3) Navigation and terraln!obstacle clearance in-

dependent of lead (to the maximum extent possible dur' 
ing night operations on Pave Low's wing). 

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

(6) Notifying lead if visual contect with formation 
aircraft Is lost, flying safety Is jeopardized, or, radio fail­
ore occurs. 

(6) Questioning fligbt lead via the raeli!> anytime 
a significant deviation occurII that may jeopardize mlsaion 
accomplishment. ' , 

Co Crewmembere. Each crewmember has, the respon­
sibOity to provide mutual coverage for other aircraft in the 
formation. This includes eclllllililgthe sis o'clock position 
of other helicopters in the formation since ~arward visi­
bOity Is extremely Umited,. Mutual coverage is especiaJly 
Important in a combat environment where the flight Is sus­
ceptible to an attack from enemy ground and airborne 
weapon systems. Scanners are also responsible for notify­
ing the pUot of all changes in the relative position of other 
aircraft in the formation. 

14-3. Not Used. 

14-4. Communication. Formation flight will no~ be initiat­
ed without positive inter-aircraft radio couimunlcatlorui 
(may not be required for contingency operations). Prior to 
conducting formation flight, a communications ~ of all 
aircraft in ths formation will be c:cinducted. In the event 
of radio failure, lead will direct an abort for that particular 
aircraft if mission requlremente make the abort necessary, 

L Radio Procedures. Attar initial radio contact has 
been estabUshed between aircraft, lead Is responsible for, 
all calls pertaining to the flight. , " ' 

(1) Frequency change. will be initiated unly by 
lead. 

(2) Wingmen will acknowJOdge (by chalk posItlo!, 
in the flight) a frequency change prior to switching to the 
new frequency; however, lead may prebriaf wsypolnte for 
communication changes, these do not require acknowledge­
ment. Throughout the formation mission, an acknowledge­
ment of a frequency change indicates all checkHats are 
complete and you 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 ac­
knowledgement. 

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

(4) If a wingman fails to check in after a reasona­
ble length of time, lead will attempt contact on another ra­
dio. If this fails, lead will direct a member(s) of the flight 
back to tbe previous (or a prebriefed) frequency to reestah­
Ush contact. As a last resort, lead will initiate a prebriefed 
chettermark coda on guard in order to estabUsh contact 
on prebriefed frequencles. 

(6) Both the pilot and copUot in each aircraft in 
the flight will munltor all interplane frequencies. 

(6) Only essential transmissions will be made. 
Strict radio procedures and dlsclpHne must be enforced in 
order to avoid jeopardizing safsty and mission effec­
tiveness. 
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b. Signals. Formation signals contained in AFR 6().15 
may be uaed. Aircraft commanders will ensure tbelr air­
crews bave the appropriate equipment to pass light signals 
prior to engaging in night formation f1ighte. 

. (1) Helicopter formation light signals are includ· 
ed in Annex A. Other light aignals may be utilized If 
prebriefed. 

(2) The following sequence Is recommended for 
passing light aignals between helicopters. 

(a) Sender gives an "attention" signal (cir­
cling motion). 

(b) ReceIver acknowledgsa by giving an "at­
tention" aignal in reply. 

(c) Sender passes aignal. 
(d) ReceIver acknowledgsa by passing aignal 

back to sender. 
(e) Sender verifies aignal with a "yes" signal 

(vertical motion) or a "no" aignal (horizontal motion). 
(f) Sender gives "execute" slpal by either 

turning on upper strobe light or by paselng an inflnIty sym· 
bol (horizontal figure 8 motion). 

1406. Types of FormatiOD. Formations of more tban two 
elrcraft may be divided into alsments. The following for­
mations are authorized for helicopters: 

NOTE: NVGs may be IIsed when flying any close helicop­
ter formation (one to three rotor disks) IIated balow. Fluid 
trail may be flown uelng NVGs as apacIfIed. Refer to chap­
ter 30, NVG Operations, for tbe UmItationa and cautlona 
tbat must be observed when operating on NVGs. 

a. Echelon Formation. (Sea figure 14·1.) Each elrcraft 
holds a poeltlon approximately 30 0 to 46 0 astern of the 
preceding elrcraft on elthei- the right or laft elde. Turns are 
normally made away from the formation (N/A for two-thlp 
formation). DurIng echelon turns away from the flIcht, each 
succeeding elrcraft (wingmen) maintalne Its position rela· 
tlve to tbe horizon (level turn). DurIng turns into the flight, 
each succeeding elrcraft maintains Ita position relative to 
tbe formation leader. Wingmen may stack slightly high or 
low, as required, to maintain visual contact wltb the preced. 
ing elrcraft. 

NOTE: Left echelon Is normally used when two or more 
helicopters rendezvous wltb a tanker for refueling. 

b. Staggered Formation. (Sea figure 14-2.) Spacing is 
normally one to three rotor disks. 

c. Staggered Trail. (Sea figure 14·8.) ThIs formation 
resembles staggered formation. Spacing is normally ODS to 
tbresrotor disks. at a 10· to 20· angle, asternofthepreced' 
ing helicopter. This formation provides a good alternative 
to flying trail formation If .trelght trail alignment is not 
required. 

d. Trail Formation. (Sea figure 14-4.) A formation 
where each elrcraft holds a poeItIon ons to three rotor disk. 
directly behind the preceding elrcraft, .tacked slightly 
higher. 

e. Tactical Formation. A loose formation wltb the 
wingmen positioned a minimum of 500 fest from the preced. 
ing elrcraft anywhere from Une abreast to trail dspendlng 
on tactice1 requirement. Whenever possible, the wingman 
will.tay out of lead'. 5 o'clock to 7 o'clock position. ThIs 
will provids better mutual coverage of 6 o'clock posItiona. 
Wingmen .hould be far enough from the preceding elrcraft 
so as to allow room for maneuvers in any direction. Verti· 
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cal separation should not be greater then plus or minus 100 
feet. Thi. formation i. normally uaed in a combat environ· 
ment. Tactical formation allows lead to maintain flight in· 
tegrity and .tIll mansuver the formation wltb few 
restriction •. Tactical formation also allows for improved 
mutual support and I. recommended for long flights as It 
conserve. fuel and I. less demanding on tbe elrcrew. Tac· 
tical formation Is comprised of tbe following fundamental 
formations: 

(1) Two-ship LIne Abreast: (Sea figure 14-6). The 
wingman holds a position approldmately 0 0 to 10 0 back 
from the lead elrcraft, wltb 1000 feet lateral separation on 
eltber tbe right or laft side. This formation is commonly 
flown over flat terrain where masking options u:e UmIted. 
It Is restricted to daylight operations. 

(2) Fluld Trail. Formation II eImIlar In deaign to 
staggered formation (see paragraph 14·6b) except for in· 
cresaed lateral separation (_ figure 14·8). Wingmen are 
allowed to maneuver in the 900 quadrant astern (46 0 left 
or right) of the preceding elrcraft. Techniques for maintain· 
ing the daelred Intervu at tbe completion of a turn are 
presented in figure 14-7. This formation is flown wh1ia ter­
rain m.e\rln~ in mountainoul or rongh terrain. It may be 
uaed during VG operations in mid to high lavel. ambient 
illumination conditions only. 

NOTE: LImIt maneuvering flight, espaclaJly at night, when 
operating in tbree-ahip fluid trail. Wingman will fly a set 
position to tbe meximum extent po.elble. 

(3) Spread. Figures 14-8 and 14·9 depict two- and 
tbree-shiP spread formatlonl, respectively. 

(a) Two-ahip. Wingman maintains a position 
eltber at Une abreast, wltb 1000 feet lateral separation, or 
at a position 46 0 astern of lead, with 600 feet lateral sepa· 
ration. Poeltlon dspends upon terrain and the tactl~aI elto 
uatlon. This formation Is restricted to daylight operations. 

(b) Three-ship. The number 2 wingman flies 
fluld trail on lead and number 3is apread,lIne abreast wltb 
1000 feet lateral 88p111'atlon. If terrain restricts the forma· 
tlon, number three moves to a position 46 0 astern of laad 
wltb 600 feet lateral separation. Each wingman stays on 
his respective elde of lead at all times. ThIs formation is 
restricted to daylight operations. 

14-8. Engine Start and Taxi. Stert engines by visual sig­
nal, radio call, or at prebriefed time. PrIor to r&qUesting 
taxi clearance, flight lead will chack·1n the flight (NA for 
comm-out taxi and takeoff operation.). The flight will nor­
mally taxi in ordsr wltb a minimum of 100 feet spacing from 
main rotor to tall rotor. 

14-7. LIne-up for Takeoff. The following procedures will 
be utilized: 

a. Lead will normally taxi to downwind aids of tbe 
takeoff area/runway to permit Une-up and hover check •• 
Lead mu.t allow adequate room on the runway for all for­
mation member. to maneuver. 

b. Spacing should be commensurate wltb the type 
helicopters and conditions with a minimum of one rotor 
dIak. Increased spaclng may be required; e.g., heavy grose 
weight., dusty condition., ro11Ing takeoffs, dI.slmilar air­
craft, etc. 

c. Indicate ready for takeoff by stating aircraft posI. 
tlon In tbe formation. If not ready .tate ..... tand by." Dur­
ing comm-out each elrcraft chalk position will indlcete reedy 
for takeoff· by extinguishing ite strobe and/or position 
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Figure 14-1. Echelon FOl'IDation • 
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. STAGGERED (LEfT) FORMATION 
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NOTE: EACH HELD STACKS SLIGHTLY ABOVE 

HELD IN FRONT 

FIgure 14-2. Staggered (Left) Formation. 
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NOTE: EACH HELD STACKS SLIGHTlY ABOVE 
HELD IN FRONT 

Figure 14-3. Staggered Trail (Left, FormatioD. 
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Figure 14-4. TraD FormatiOD. 
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NOTE: EACH HELD STACKS SLIGHTLY 
ABOVE HELD IN FRONT 

# 2 ~,-. ---1000'---. £ LEAD 
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NOTE: RESTRICTED TO DAYLIGHT OPERATIONS 

FIgure 14-6. Two-Shlp LIne Abreeat. 

FIgure 14-6. TJare.Sblp Fluid TraD. 
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A 
LEAD TURNS AWAY 

#3 

FIgure 14-7. TutDing Teclmiques for MalDtalDlng Deslrecllnterval. 
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LEAD TURNS TOWARD 
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NOTE: RESTRICTED TO DAYLIGHT OPERATIONS 

FIgure 14-8. Two-Ship Spread FOImatlon. 

LEAD 

~10001110' 
3-6 RD/90' ~. 
A/ CONE ~#3 

#21...J. 

NOTE: RESTRICTED TO DAYLIGHT OPERATIONS 

Figure 14-9. 1'hrM-Ship Spread Formation. 

lights. When all aircraft have extiDgulshed their strobe 
and/or poaItlon lights. and A TC clearaDce Is received,lead 
will extinguish its strobe lights, wait five _ds and in· 
itiats takeoff. DurIng trainIJIg, the last member of the fllght 
will fly with poaItioo lights and a strobe light oD. The strobe 
light will be on prior to takeoff. 

14-8 Takeoff. There are two types of formation takeoffs­
"wing" and "tactical." Either type may be initiated from 
the ground or a hover. Prebrlef the type to be used. 

NOTE: Power checks will be accomplished as briefed by 
lead. 

a. Wing Takeoff. Aircraft takeoff simultaneously 
maintaining formatloo separatiOD. Lead may be required 
to hold a slightly lower thaD normal power setting to ena· 
ble the wIngmeo to maintsin poeltioo without requiring ex· 
cessive power. 

b. Tactical. Lead lnitiatss a takeoff. Wingmen may 
delay takeoff as much as ten seconds betW88D aircraft be­
fore initiating. takeoff. Lead will c6mb at briefed elrspsed 
and rats of climb. 

14-9. Aborts: 
a. Prior to takeoff, an aborting aircraft will notify 

lead, clear the fOlmatioil (as approprlatsl, aDd return as 
directsd. 
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b. If an abort occurs during takeoff, the aborting alr­
craft will callinelividual call sign, abort, and stats inten· 
tlons. For example, "Jolly 49, abort, straight ahead." 
Aborting eircraft will tum on a strobe at night. The abort­
Ing elrcrew will, If possible, maintsin their respective side 
of the fOlmatioo from which the takeoff was started. The 
aborting aircraft is responsible for avoiding any aircraft 
in front of it. 

c. Succeeding aircraft may cootinue takeoffs or de­
isy as the situatioo elictatss. 

d. If an abort occurs, all other aircraft will assume 
new poeltiOD. and complets the missloo as briefed. With 
the permission of the flight leader, a spare aircraft or the 
orlglnsl may rejoin the formation in last position. 

14-10. Join-Up. Two types of join·ups may be used: 
Straight ahead or turning. Unless prebrlefed or directed 
by lead, wingmen will request permlssioo to rejoin. Lead 
will direct which type of rejoin to be used. Wingmen main· 
tsin clearaDce 00 preceding aircraft, close to slightly wide 
poeltloo and aynchronlze airspeed. Wingmen then move 
into their respective prebrlefed formatioo positions. Once 
re8stabUshed in fOlmatloo, wingmen will report (e.g .. 
"Two's in"'. ThIs call is not required during comm-out for­
mation. 

a. Straight Ahead. Lead estabHahes a heading wbile 
wIngmeo accelerats until estabUshed in poeltlon. To upe­
elite the maneuver, lasd may reduce airspeed until wingmen 
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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. 

NOTE: If an overshoot becomes unavoidable. the joining 
aircraft should reduce power. raise the nose to decelerate. 
and. if necessary. turn slightly away from the formation. 
Keep lead (or the preceding aircraft) in sight. Resume the 
rejoin once closure rate is under control 

b. Turning. Lead establishes an angle of baak no greater than 20 degrees. Wingmen then tum inside of 
lead/preceding aircraft until established In position. 

NOTE: If an overshoot becomes unavoidable. the joining 
aircraft should pass bshlnd the preceding aircraft so as not 
to lose visual contact. Never pass directly under or over any other aircraft in the formation (see figure 14-10). 

c. Night Join-Ups. Exercise extreme caution during 
night join-ups. especially turning join-ups and rejoins. due 
to the difficulty in estimating distance and closure rate. 
It is essential thet all formation aircraft maintein prebrlsfed 
parameters (i.e .• airspeed. heading. rate of climb). After 
takeoff. maintein visual contect with lead. Lead maintains all lights on bright (except NVG operations) until join-up 
is complete and then reset lighte. Adjuet lights 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. All corrections 
should be slower and more cautious. The formation light 
settinge are: 

NOTE: Lead should adjust light settings as requested by 
the wingman once the formation is joined. 

a. VFR Formation (Not applicable for NVG oper­
ations): 

(1) Fuselage Lights-ON (If applicable) 
(2) Formation Light (Slime Lighte)-ON (If ap­

plicable) 
(3) Strobe Lighte-OFF (ON for the last aircraft 

in formation-ON for lead during night join-ups or crossover) 
(4) Blade Tip Lights-ON (If applicable) 
(5) Position Lights-ON 
(6) Other Interior Lighte (As required) 

b. NVG Formation 

(Dim) 
(1) Formation Lights (Slime Lighte)-ON 50% 

(2) Blade Tip Lights-ON 50% (If applicable) 
(3) Cargo Compartment Lights (As required) 
(4) Position Lights-ON (Dim) 
(5) Strobe Light(s)-OFF for CONUS units (one 

strobe light will be on for the last aircraft in formation when above 300 ft AGL) 

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

disks (except tactical formations) with each helicopter 
stacked elightly above the preceding helicopter. Wingmen 
will follow the applicable overshoot procedures in para­
graph 14-10 any time an exceesive closure rate develops. 

b. Formations are normally flown with a maximum 
of five (5) aircraft per element to ensure safe loat visual 
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procedures. If VMC is assured and larger formations are 
required. they may be used. 

c. The purpose for f1ying low levellterrain maaking is 
to avoid detection during tactical missions. Avoid IMC to 
the maximum extent possible. Avoiding IMC will greatly 
reduce the chance of entering a situation which would re­
quire the use of lost visual contact procedures and a climb 
to MSA. When deteriorating weather conditions are an­
countered enroute, consider the following options: Alter the 
course to circumnavigate the weather; a course reversal to 
remain in VMC; send a "weather ship" ahead of the for­
mation; a formation landing. These options will allow the 
flight leader to maintain formation Integrity until an al­
ternate plan of action can be determined. 

d MInimum altitude for en route formation is 500 feet 
AGL except when mission requlremente dictate a lower al­
titude (see paragraph 5-17). 

14-13. Pltch-Out and Rejoin. Lead will place the I1ight in 
echelon and give the prebriefed pitch-out signal Lead will 
begin a tum away from the formation and maintein the turn 
for approximately 180 degrees. The pltch-out nsed not be 
a level turn. The wingman (men) will delay 8 seconds and 
begin a tum to duplicate the flight path of lead or wlng­
man ahead of him. The lead aircraft will then signal for re­
join if desired. This is a mansuver used primarily In 
training. 

14-14. Cban~ Formation. Unless briefed otherwiee.lead 
will set the formation. changing aircraft as required to re­
duce pilot fatigue, provide terrain clearance. etc. If lead 
desires a formation cbenge. radio. light or visual signals 
may be used to change the formation. As an alternative. 
lead may direct "two" to set the formation while en route. 

a. Crossover. During the crossover. wingmen will 
maintain appropriate clearance. Use a heading change of 
approximately five degrees to. cross from one side to an­
other. Once number two changes. all corresponding aircraft 
will move to establish the new formation. i.e .• if the forma­
tion is staggered left and two moves to right. all even num­
bered positions will move to the right with the odd number 
chalk positions maintaining thair position behind the lead 
aircraft. 

b. Lead Change (Figs 14-11. 12. 18). Formation lead 
changes can be directed ONLY by the lead aircraft. Lead 
changes will be acknowledged by all IIigbt aircraft prior 
to execution. Lead changes and formation changes will not 
be accomplished simultaneously. However. a staggered for­
mation will switch sides when 12 becomes lead without any 
repositioning of aircraft. The new lead may change forma­
tions after the lead change is complated. When lead has 
received acknowledgement of lead ch8llll" from all aircraft. 
it will give the execute signal. Then: 

(1) For trail. echelon • ..,d staggered formations. 
lead wiD immediately tum away from ite number two wlng­man. and when clear. decelerate so that the flight will pass. 
Lead wiD then fall back into formation as the last aircraft. 
If a lead change is initiated from a.trall formation. the lead wiD always clear to the right. Lead wiD use scanners to stay clear of the I1ight. Variations of lead change procedures will 
be briefed as applicable. 

(2) When radios are used the aircraft assuming 
lead wiD atate "abeam" when approaching abeam the lead­
er. and ready to assume formation lead. The lead. when 
ready to relinquish formation lead. will state "tally-ho." 
The new lead states "assuming lead" and takes up the ap-
propriate squawk. . 
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(3) Maintain· the. original formation call sign 
regardless of the number of lead changes. 

(4) A variation. of the formation lead change may 
involve lead clirec:ting an. immedlate lead change on the ra· 
dio (i.e., inoperative radar while terrain following at night 

in mountainous terrain). The formation will in tum go to 
trail. The designated alternate lead will pull out to the right 
and once abeam he will assume lead. The previous leader 
will fall back into a prebriefed position in the formation. 

LEAD 
(ABOVE THE HORIZON) . 

Figure 14-10. Overehoot: T.muug Rejoin. 

2 

DECREASE BANK AND PASS 
BEHIND LEAD. 

I 1 
I 

. ... I 

.. ~ . 2 1 

~ I 

® 3 i 
~ __ ._1.. _______________ J 

\tY. . 
1 

Figure 14-11. Lead Changes-Echelon Left Formetion. 
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Fill!" 1+12. Lead Chanp.-Stqlered (Left, and Stqpred. Trail (Left'. 
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_-1 
NOTE: LEAD WILL ALWAYS CLEAR TO THE RIGHT 

FIIure 1+13. Lead Ch8lll81-Trall Formation. 

1+15. Lost Visual Contact (See fIIurea 1+14, 15, 16'. When 
a wingman 10888 sight of the preceding alrcraft,.lt Is 1m. 
peratlve that all members of tho formation react quickly 
and precisely to prsvent a mid·aIr collision. In such a case, 
the aircraft loslns contact will call, 
"Call sign, chalk Position, Lost Visual Contact." Lead will 
Immediately initiate the breakup by saying "Execute", and 

follow this with the type of breakup (mountainous or non· 
mountainous, base hsaclinl, aIrspesd ho will malntein, and 
the MSA for that route 88IM8Dt. AU wingmen will take 
actlon based on the anncunced bsadIng, aIrspesd and MSA. 
Wingmen will acknowledge lead's calle and bring tbsir 
1iIhte up. Once the formation executes the lost visual pr0ce­
dure, Iesd will announce or prebrIef any chanIes to tnajpl8tic 
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headings, airspeed, and MSA. These Items may change for 
several reasons; e.g., formation continues on course, for­
mation aborts mission, MSA changes for next leg of route, 
ete. . 

a. If another aircraft calls lost visual contact and you 
still have sight of the preceding aircraft, maintain forms· 
tion position on that aircraft. If you then loae sight of the 
preceding aircraft, execute lost visual contact procedures 
for your original chalk position In the formation. 

EXAMPLE: A four-ship formation. Aircraft 'Sioses sight 
of '2. Aircraft '8 calls lost visual and lead makes appropri­
ate calls. Aircraft '2 still has sight of lead, aircraft '4 still 
has sight of IS. AIrcraft '2 keeps formstion with lead; air­
craft '4 keeps formation with 'S. Aircraft'S executes the 
lost visual contact procedure for his chalk position becauae 
aircraft '2 may subsequently lose sight of lead. 

b. If a wingman calls lost visual contact and lead Is 
still VMC and able to ensure terrain/obstacle clesrance, lead 
should stay In VMC. Lead must still make baae heading, 
airspeed, and MSA calls for the wingman executing the lost 
visual contact procedure. 

c. If confronted with a large formation requirement 
where lost visual contact (e.g., Inadvertent IMClls possi­
ble, strong considaration should be given to cancalling the 
mission or rerouting the formation. In these conditions, the 
maximum number of aircraft should be Umlted to five per 
element. 

d. A minimum safe altitude (MSAI should be 
prepIanned for all route aegmente of the OIght. These MSAe 
must be known by all members of the OIght and should be 
designated on their mapsJOight logs. 

(11 The MSA for nonmountalnous terrain should 
be at least 1000 feet above the highest terrain 10 NM ei­
ther side of course. Within the United States (50 statesl 
this distance may be reducad to 5 NM. 

(21 The MSA for mounteinous terrain should be 
at least 2000 feet above the highest terrain 10 NM either 
side at course. within the United States (50 stateal thle dis­
tance may be reducad to 5 NM. 

e. The following lost visual contact procedures are for 
nonmountalnous operations. (Mountainous areas are a 
5()()'foot gradient wlthlnYo NM of the OIght path.1 

(11 Echelon LeftlRlght: 
(al Lead maintains base heading (usually 

straight wadI, airspeed (thle may require an acceleration 
for large formatlonsl, and MSA (thle may require a climb 
If low levell. 

(bl Alrcraft'2 turns 20 degrees away from 
baae heading (left for echelon left, right for echelon rlghtl 
and climbs 400 feet above MSA. 

(cl Alrcraft'8 turns 80 degrees and climb. 
800 feet above MBA. 

(dl Alrcraft'4 turns 40 degrees and climbs 
800 feet above MSA. 

(el After reaching assigned altitude, each air­
craft will maintain hie offset heading for SO _onde and 
then return to baae heading. 

(II ClImb power will be prebrlefed. 

NOTE: The rule of thumb for all nonmountainOUB lost vis­
ual contact procedures Is multiply your position (chalk JIUDIo 
berl by 10 degrees for your heading offset and by 200 feet 
for your altitude above MSA. TImIng for all wingmen Is 
SO esconde and sterts when you reach your altitude. At the 
end of your timing, return to the beae heading. 

81 

(21 Staggered Left/Right and Staggered Trail 
LeftJRight: 

(al Lead's procedures are same as schelon 
left/right. 

(bl AIrcraft '2 turns 20 degrees left/right 
from baae heading and climbs 400 feet above MSA. 

(cl Aircraft 's turns SO degrees rlghtJIeft from 
baae heading and climbs 600 feet above MSA. 

(dl Alrcraft'4 turns 40 degrees left/right 
from base heading and climbs 800 feet above MSA. 

(el After reaching assigned altitude, each air­
craft will maintain hie offaet heading for SO seconds and 
then return to baae headlog. 

(II Rate of climb will be prebriefed. 
(81 Trail. All procedures are the same as staggered 

right. 
f. The following lost visual contact procedures are for 

mountainous terrain. These procedures are oniy suggest­
ed because lost visual contact In a mountainous environ­
ment, especially low-level, Is a critical eltuatlon and the 
tactical environment, existing weather conditions, and ter­
rain may require deviations. Every formation b';eflng will 
contain IMC avoidance considerations and lost visual con­
tact procedures. The following procedure applies to stag­
gered laftJrlght, staggered trail left/right, and trail. 

(11 Lead will fly at baae alrapeed. 11 posslblelfesal­
ble, lead should accalerate to allow the formation more 
maneuvering room and to avoid excessively alow alrapseds 
for wingmen. EXAMPLE: Assuming 100 KIAS as the 
cruise alrapeed,lead should melntaln baae headlog, acceler­
ate to 110 KIAS base airspeed, and climb to MSA If IMC 
Is encountered. 

(21 Alrcraft'2 will adjust to maintain baae air­
speed minus 10 knots and climb 400 feet above MSA. 

(SI Alrcraft'8 will adjust to maintain baae air­
speed minus 20 knots and climb 800 feet above MSA. 

(41 Alrcraft'4 will adjust to maintain baae air­
speed minus 30 knot, and climb 800 feet above MSA. 

(51 AI each aircraft reaches Its assigned altitude, 
maintain beading and assigned alrapeed for 8 minutes, then 
accelerate to a prebrlafecf indicated alrapeed. 

(81 ClImb power will be prebriafed. 
g. Based on an asaeasment of the waather situation, 

threat environmsnt, aircraft navlgetion capabUlty, etc., lead 
will dscide whether to abort or continue the mission. 

(11 After completiOn of breakup, If leed deter­
mine, thet It Is nsceesery, the OIght will contact ATC fa­
cUlties for approach to an appropriate facility. When A TC 
facilities are not available and/or lead Is VMC, lead will 
deeJpate (by waypolnt number or distance .hort of a way­
poIntl, the location (letdown poIntl and altitude (MSLI for 
descent to lead', altitude. 

(a) At thle poInt,leed will ensure he I. at the 
designated altitude, 

(bl As aircraft '2 raacbss the letdown point, 
It will report altitude ciepartIDg and descend at 500 feet per 
minute until reaching the d.ated altitude. AIrcraft 12 
will report reaching VMC, ensure position and anticollision 
IIghte are on, and accelerate to catch lead. 

(cl When aircraft 'S reaches the letdown 
point, If It hea heard'2 report reaching VMC, 'S will fol­
low the same letdown procedure as ,2. 

(eI) When aircraft '4 reaches the letdown 
point, If it has heard '8 report reaching VMC, '4 will fol­
low the same letdown procedure as '2. 

(21 As the OIght rejoins, each aircraft will return 
to mission lighting after the succeeding aircraft rejoins. 
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When the entire flight is rejoined. aD aircraft wID recheck 
mission lighting. If any aircraft does not achieve VMC at 
the designated altitude. It wID immediately climb back to 
its assigned altitude and advise lead. As a general guide. 
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lead wID not clear the flight down until lead has appropri­
ate weather minlmums for the mission being flown (opera­
tional or tralnlng,. 

MAINTAIN BASE HEADING & ALTITUDE 

+ 
20° & CLIMB +400 

30SEC , $ 
30° & CLIMB + 600 

30 SEC, 

40° & CLIMB + 800 $ 
30 SEC ~ 

$3 
4 

@ 1 

2 

Figure 14-14. Lost Vleual Contact-Procedures for Laft Echelon. 

20°-30 SECONDS 
CLIMB + 400 FEET 

40°-30 SECONDS 
CLiM B + 800 FEET 
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4 

. .. & CLIMB TO BASE ALTITUDE 
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30°-30 SECONDS 
CLiM B + 600 FEET 

Figure 14-111. Lost Visual Contact-Staggered (Left, and Staggered Trail (Left,. 



MACK 5644 . 20 Decem ..... 1986 83 

t 

® BASE KIAS 
CLIMB TO MSA 
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BASEKIAS 
MINUS 10 KIAS 
MSA+400 
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BASE KIAS 
MINUS 20 KIAS 
MSA + 600 
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® 
BASE KIAS 
MINUS 30 KIAS 
MSA + 800 

4 

Figure 1+18. Lost Visual Contact-Trail Formation (Monntlllnous Terrllln Procedural. 
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14-16. Evasive MaDeuver Battle DrIB: 
a. GeneraL No rigid set of procllduree can be given 

to cover all tacticel situations since the maneuvers used 
by a helicopter force vary accordlng to the threat and tac­
tlceI situation. However. in all situations. a decision must 
be made promptly whether to take evasive action. Once the 
decision to take evasive action bee been made. action must 
be initiated immediately. 

b. Attack Warnlng. A succosaful evasion depende on 
the timely receipt of a warning of the attack, which depends 
on effective lookout tecImlques and rapid communications. 
i .•.• radios calls in comm-out environment. 

c. Lookout Doctrine. Each aIrcrew mamber shall be 
assigned a sector of lookout responsiblHty. Within the 1Imi. 
tatlons of aircraft configuration. the aggregate of such sec­
tors shall provide 860 degrees of lookout around the 
aircraft. Lookout sectors shall be dealgnated by clock cod· 
Ing with twelve o'cIock coding oriented on tha nose of the 
aircraft. Verticel sectors shall be dssIgnated with reference 
to the horizon so thet level shall refer to a position on the 
horizon. high to a position above the horizon. and low to 
a position below the horizon. Sectors shall overlap when 
possible. Individual lookout sectors and rssponslblHtles 
shall not be modified or relaxed whsn a helicopter Is oper­
ating In a flight. 

d. Exact termlnol'l8Y should be used when ceiling 
threats. Some exemplea are: 

(I} Bogle-Any aircraft not positively Identified 
as friendly. 

(2} Bandit-Any aircraft positively Identified as 
hostile. 

(3} SAM-Visual slghting of missile launch. 
(4} Triple A-Visual sighting of antiaircraft 

weapons. 
(5} Ground Fire-Visual sighting of small arms 

fire·or other ground threat which cannot be reedIly iden· 
tlfied. 

(6} Engaged-The threat is attecking or maneu· 
vering for an attack. m Not Engaged-The threat is not making a hoo­
tne move- or bee not beguu an attack. 

(8} Low-Below the altitude of your aircraft or 
fllght. 

(9} Level-At the same altitude as your aircraft 
or flight. 

(10} High-Above your aircraft's altitude. 
e. The sequence and contant of threat calls must be 

accurate and succinct. When calling a break. use the fol· 
lowing sequence: 

(I} Desired .vasive maneuver 
(2} Type of Threat 
(3} Clock position 
(4} Altitude 
(5} Distance 
(6} Description of Threat _ 

f. Examplea of threat cane are: 
(I} Not Engaged: "Bogle/Bandlt, 10 o'c1ock high. 

5 mUes." 
(2} Engaged: "BREAK RIGHT (LEFT}. BAN· 

DIT 4 O'CLOCK HIGH. TWO MILES. MiG·21." (See 
paragraph 14-16h(4}. threat call for large formation.} 

NOTE: The "Break" imp1ie8 two critical elements: (1} you 
are engeged. and (2} the aircraft is CLEAR In the direction 
of the break called. 

g. Small Formation Considerations: 

MACR 55-64 20 December 1986 

(l} A small formation should employ tactics 
which use mutual support to defeat the enemy. Lead. of 
course. must be free to maneuver. as necessary. The wing­
man then maneuvers so as to melnteln visual contact with 
lead. Several advantages can be realized: 

(a} Two or three targets of opportunity may 
help to throw off the aggressor as he takes that split sec­
ond on each pass to decide which helicopter to attack. 

(b} If the formation is attacked by more then 
one aggressor and those aggressors go after one aircraft. 
the free heIicopter(s} may be able to worn the engaged wing­
man of an undatected attack from a blind quadrant; 

(c} The free helicopter(s} may also have more 
time to call for armed asslatance (if avaUeble} whUe monitor­
Ing the attack. 

(2) For a tw()oship formation to succossfoDy ex .. 
cute evasive maneuvering. prep' ",nlng.1n the form of cor­
teln radio calls and an agreed upvl..l response to those calls. 
is essential. Maneuvers executed from the tactical spread 
formation are described below. See figure 14-17 for a deple­
tion of .ach maneuver. 

(a) Delayed 90: Maneuver that melntalns 
proper line abreast position at the completion of the turn. 
Used for turns of 90· or more. 

1. Verbal command to execute the 
man.uver is "S~E Flight. delayed 90 right (or 
left),,-uExecute. n 

2. Th. aircraft on the outside of the 
directed turn bei!ns a steep turn in the proper direction 
(always towards the other helicopter}. Th. helicopter on the 
Ineide continues straight sh.ad until the turning aircraft 
Is out of aight (normally 4-5 or 7·8 o'c1ock position} th.n 
follows with a steep turn In the sam. direction. rolling out 
parallel to the other aircraft. 

(b} Check Turn: Normal turn to make h.ad· 
Ing changes up to 45·. 

1. Verbal signal to start the turn is. 
"Pony __ FJlght. check (I of d.grees} right (or left}"­
"Execute." 

2. Both aircraft turn the desired number 
of degrees in til8 proper direction. 

NOTE: Th. aircraft on th.lnsid. of the turn must decel .... 
ate slightly whll. the outsld. aircraft accelerates to meln· 
teln- position until the turn is completed. 

(c} Rev.rse: Th. best m.thod of reversing 
direction. whUe line abreast. is an in·place 1800 turn to si· 
ther the l.ft or right sid •• as directed. 

1. V.rbal signal to begin the maneuver 
is. "Jolly - Flight. rev.rse right (or laft}"-
"Execute," 

2. Each aircraft simultansouely makea a 
steep banked. 1800 tum In the proper direction. 

(d} Cross Turn: Another type of 1800 turn 
which may b. required If terrain/obstaclea prevent reverse 
turn. 

b V.rbal signal to initiate the maneuver 
is "Save Flight, Cross turn"-HExecute." 

~ Th. leader executes a steep turn t... 
warde the wingman whll. melntalning altltud. and a con· 
stant power setting. Th. wingman delays his turn momen· 
tarily. then executes a steep turn toward l.ad and 
maneuvers to cross "down track" of lead; in the same 
horizontal plan •. 

(.} In·Place Turn: Th. quick.st way to go 
from lin. abreast to trall and trail to lin. abreast. 



MACR 55-64 20 December 1986 

1. Verbal command to execute the turn 
is, "Pony _-Flight, in place 90, right (or left)"­
"Execute," 

~ Both aircraft turn 90 0 in the proper 
direction. 

(f) Split: A maneuver executed from any for­
mation to allow lead and the wingman to separate from the 
formation in opposite directione. 

1. Verbal signal to initiate the maneuver 
is, "Jolly __ FlIght, split"_"Execute." 

~ Both aircraft turn away from the oth­
er approximataly 90 0 

(3) Maneuvers executed from the three-ship tac­
tical spread formation are dsscrIbsd balow. Sea figure 14-18 
for a depiction of each maneuver. 

(a) Delayed 90: Maneuver that maintains 
proper spread positioning at the completion of the turn. 
Used for turns of 90 0 or more. 

1. Verbal command for execute the 
maneUver Is "Save __ Flight, delayed 90 right (or 
left)'I-"Execute,tl 

2. The helicoptens) on. the outside of the 
directed turn initrate a steep turn in the proper direction. 
Turns involving lead and number 2 wingman wiD be per­
formed simultaneouely. The helicoptens) on the inside con­
tinue straight ahead until the turning halicopter(s) are out 
of sight (normally 4-5 or 7-8 o'clock position) then foUow 
with a steep turn in the same direction, rolling out paral\el 
to the other heIicopteris). 

(b) Reverse: The best method of reverelng 
dlrection while in three-ship tacticei epread formation is 
an in'place 1SO° turn performed simulteneouely by all three 
heUcopters. The turn wiD only be made towarde the wlng­
man flying line abreast. ThIs wiD allow the number 2 wlng­
man sufficient room to maneuver. 

1. Verbal signal to begin the maneuver 
is, "Jolly __ Plight, reveree right (or left)" -"Execute." 

. 2. Each aircraft simulteneouely makes a 
steep banked, 1800 tum in the proper direction. 

h. Large Formation Conelderations. For large forma­
tions, especially at night, the response to an attack can 
quickly become very complicated. The response may very 
greatly based on many factors such as the nature of the 
airborne threat, the number and types of aircraft in the for­
mation, the terrain, etc. Some baolc principles should be 
observed, however. If the intention is to break up the for­
mation, consider the following: 

(1) AU membsre of the formation should be aware 
of thelr location within the flight and should be prepared 
to break away from the formation in such a way thay wiD 
not break into another member of the formation, causing 
a mid-air. The breakup should be prep\enned and prebriefed 
to avoid confUcts. 

(2) If the preplanned break forces a member of the 
formation to place bIe 6 o'clock towarde the attacker, he 
should be prepared to immedlataly reverse course once he 
Is c1esr 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, If applicable. 

(4) Bandit Break. After recelpt of "Bandit 
Break," all aircraft wiD turn away from the flight and de­
scend to terrsln fUght altitude. The first cons!tl_tlon must 
be given to evaolve maneuvering and terrain maaklng to 
break enemy contact. Aftet initial breakup turns are ac­
complished and when all aircraft are clear of each other, 
each halicopter wiD maneuver as required to avoid baing 

destroyed. When the enemy threat has passed, the aircraft 
wiD proceed to the rendezvous point. The rendezvous point 
wiD be the second following waypoint; i.e., a breakup be­
tween point four and five wiD rendezvous at point six. 

(5) At the rendezvous point, the aircraft wiD el­
ther enter a standerd rate \eft turn or land if conditions 
permit. Ten minutee aftet the TOT for that waypoint, lead 
wiD announce departing the rendezvous point and proceed 
sither en route or RTB with the remaining aircraft. AU sir­
craft that have not rejoined at this time wiD proceed on 
thair own on the route and attempt join-up en route. 

14-17. LeavIDg Fonnatlon. AIrcraft normaliy wiD \eave the 
formation by decelerating/turning away from the forma­
tion untO clear of the formation. Notify lead when depart­
ing the formation. Do not rejoin untO permission is received 
from lead. 

14-18. Termlnal Operations. Procedures for formation ap­
proaches and landings to a preplanned landing area (objec­
tive, LZ, PZ, holding area, FARP, etc.) must be planned 
and briefed in detail. Situation permitting, the procedure 
wiD be executed exact1y as briefed. ThIs, however, does not 
preclude common sense deviations from prep1anned pl'OCO' 
dures should an unexpected situation be encountered. 

&. At a preplanned point, determined sither by time 
orrecognlzable terrsln feature, the flight wiD decelerate to 
epproach airspeed and assomelanding formation. AIrcraft 
lighting configuration wiD be changed to that required for 
landing and pHoto of aircraft with retractshle landing gear 
wiD ensure gear is down and locked. Landing lights should 
be used only If nsces.sery for safety. 

b. Wingmen should not fixate on lead or the preced­
Ing helicopter during the approach. WbI\e malntslning for­
mation position, pUoh wiD Identify and land to sither 
preplanned points (such as lights) or select a landing point 
in relation to lead and/or the preceding helicopter. Pilote 
must rely on periodic crosschecks and scannere to msln­
tsln position during the approach. 

(1) ShaDow approaches, when feaslb\e, are best for 
marginal power situations slnce power changes and flare 
attitudes are minimized, and all aircraft arrive in ground 
effect at about the some time; ShaIiow approaches also min­
imlze brownouts in dusty conditione. 

(2) Wingmen may stack level to elIghtly high in 
order to enter ground effect at shout the same time 88 the 
leader. These factors help the wingmen make a simultane­
ouslanding. Stacking low wiD subject the halicopter to in­
tense rotorwash. Stacking high may result in an OGE 
hover. Both situations result in aiguificantly higher pow­
er requiremente at the bottom of the approach. 

(3) The formation leader and each wingman must 
avoid turning maneuvers, especially S-turns, to the maxi­
mum extent possible during the final· approach. These 
maneuvere require each succeeding aircraft to change sir­
epsed and power during the turn in order to maintain p0-
sition in the formation. The resulting changes in airspeed, 
power, bank angle/turn rate, and sink rate are amplified 
significantly as thay progress from lead to the end of the 
formation. When this situation occurs at slow airspeed 
and/or low altitude, the results can be disastrous. 

c. GIHII'OWld procedures must also be preplanned and 
brlafed in detail. Go-arounds can be executed either as a 
fUght or individually. The decision for a flight to go-around 
can be made only by flight lead and must be announced 
on a radin. In the shsencs of further instructions from fUght 
lead, the fUght will maintein formation integrity and execute 
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the go-around and landing exactly as prep1anned. Individu­
al pilots, upon determining they cannot safely execute the 
preplanned approach and landing, can decide to execute an 
individual go-around. The decision will be announced on the 
appropriate radio net, accompanied by a change in light­
ing configuration to ensure visual recognition by the re­
mainder of the flight and executed exactly as preplanned. 
If another landing attempt is to be made, choice of land­
ing location will be made with the following priority: Origi­
nal preplanned landing point, preplanned alternate landing 
point, or other than preplanned landing point. If the pilot 
decides to land to an other than preplanned landing point, 
the decision will be announced on a radio. If a pUot ex ... 
cutes an individual go-around and original position in for­
mation must be regained, it can be accomplished by 
executing a prebriefed option of: Repositioning on the 
ground at the landing area prior to takeoff; takeoff in the 
original chalk sequence regardless of landing point; reposi­
tioning in the air after takeoff; or repositioning on the 
ground at a subsequent landing area. 

NOTE: Prior to the approach, consider the amount of fuel 
contained in each external tank (if installed) since tank jet­
tison may be required whOe executing a go-around. Con­
sider keeping most of the fuel in the external tanks for 
training missions 80 that the maximum amount of weight 
will be jettisoned if required. Operational missions may re­
quire a sufficlant amount of fuel remain in the main tanks 
in order to complete the mission if the tanks are jettisoned. 

d. Lead will consider the capabillties of the wingmen 
(gross wslght, power requirements, etc) and the condition 
of the landing ares (obstaclee, eurface conditions, etc) when 
determining the type of approach to be flown. 

(1) Wing Landing. During etauerecl tran forma­
tion recovaries, maintain one to three rotor diek esparation 
throughout the approach and landing. Increued espara­
tion may be prebrlefed. Wingmen ma.v steck 1eve1 with lead. 
This will allow the entire formation to enter ground effect 
simultaneouely. 

WARNING: Do not stack below the preceding aircraft. 
This is an area of intense rotor induced turbulence. 

WARNING: Avoid turning maneuvers, especially "S" 
turns, on final when flying large formations. B. alert to 
marginal power conditions on final where any aircraft in 
the formation may elect to "S" turn in order to maintain 
necessary airepeed/energy level. Maintain formation espa­
ration alwa.vs on the preceding aircraft whOe consldaring 
the effects your maneuvering ma.v have on subsequent alr­
craft in the formation. 

(2) Tactical Formation Recovery. During tactical 
formation recoveriee, maintain 600 feet separation throuah­
out the approach and landing unless the aircraft are .... 
signed separate helicopter pads in which case aircraft ma.v 
close to the clearance interval. 

(3) Individual Recovery (Nontactical). Lead 
breaks up the formation prior to entering the traffic pat­
tern. Aircraft enter normal traffic individually for landing. 

(4) Overhead Approach (N ontactical). If more 
than two aircraft, transition to echelon formation prior to 
entry onto initial, echelon flight awa.v from the direction 
of the break. Fly traffic patterns at 500 feet AGL. Break 
interval should he prebriefed and never be less than two 
seconds. Lead ma.v increase break interval if landing con­
ditions warrant a greater time interval than briefed; Ex ... 
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cute the break over the landing spot. Make a level 180 
degree turn to downwind and accomplish the before land­
ing check. Wingmen should fiy the same pattern as the 
preceding aircraft to achieve the proper spacing. Each Oight 
member will plan to land on the runway not closer than 
200 feet behind the preceding helicopter. Each aircraft will 
plan the approsch to allow room to safely pass the aircraft 
ahead of it. Announce any emergency as soon as possible. 

14-19. Helicopter Station Keeping Procedures. Whenev­
er possible, attempt to maintain formation integrity and 
adhere to normal formation procedures given in this chep' 
ter. In the event that IMC conditions exist which preclude 
use of these procedures primary consideration should be 
given to uaing single-ship IFR procedures, deviating around 
the weather or deJa.Ying further flight untO VFR conditions 
exist. If, however, operational conslderations mandate IMC 
formation, the following procedures will be used. The weath­
er penetration must be preplanned and an altitude reser­
vation (ALTRV) requested lAW FLIP. Prior to using these 
procedures, formation leaders must ensure all pilots in the 
formation have a thorough understanding of these pr0ce­
dures and that formation aircraft have appropriate opera­
tional navigation and communication equipment. 

a. Prior to entering IMC, caIlbrateeach aircraft's com­
pass, navigetion equipment, airspsed, and altimeter against 
those of the fJlght lead. To make this check, fiy in any 
authorized close formation. Lead announces base heading, 
airspeed, altituds, and gives DME check. The other el ... 
ments note the arrors in thair instruments whOe in coordi­
nated flight. 

b. Once proper corrections are determined, assume 
IFR formation posltlone. Normally, only two helicoptere 
fly in formation, but It ma.v be required to fly with more 
than two under certain operations. In that event, lead files 
at base altitude. Numbar two files at base altitude plne &00 
feet, and ons mile in tran. Numbar three files at base alti­
tude plue 1,000 feet and two milee in tran. Numbar four 
fIlee at baee altitude plus 1,500 feet and three miles in tran. 
Tha GOO-foot etagger and one-mile longitudinal separation 
are minimums and ahould be increased to 1,000 feet and 
two miles if feasible. Altitudes and airspeeds ma.v be 
decreued when using on board radar for station keeping 
(PAVE LOW). 

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

c. Station keeping is maintained primarUy by use of 
air-to-air TACAN and course guidance from surface 
navllide (except PAVE LOW uaing unique systems). When 
dead reckonlna, fly correctad haadinge and check a1fanm!!l!t 
with UHF-DF at least evary 10 minutes. An HC-1S0 ma.v 
be able to asslet in station keeping by flying extended tran 
and tracklns fJlght membars on radar. The HCol80 must 
be ueed in a monltorina role and is nseded to accompUah 
lost comm procedures. 

NOTE: The station keeping capabillties of the HC-130 are 
vary limited and dependent upon the aircraft's minimum 
operational speed, the operational status of the radar, the 
radar operator's abillties, and the weather. All of these fac­
tors must be considered prior to committing the HCol30 
to a station keeping assistance role. 

(1) Maintain tran position with air-to-air TACAN. 
If all others are on the same channel (I.e., lead on 29Y and 
all othars on 92Y), each airplane will display DME based 
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on lead. Make channel ""signments based on channels nsec!. 
ed for navigation; this permits switching to X-band and 
TIR to obtain navigation data. 

(2) Make formation altitude changes by calling. 
for example. "JOLLY 96. new base altitude. 4.600 feet 
climb (descend). NOW." On the command the flight initi­
ates a 500 FPM climb (or descent). Maintain constant 
prebrIefadJ en route a1repeed d1ll'iDg the climbl~t. Lead 
ca1le out paslling each 600 feet d1ll'iDg the mansu_. so oth­
er a1ements can adjUlt thelr rates of climb or descent. At 
level-off. lead reconflrma new basa altitude and airspeed. 

(8) To accompUsh a turn ~ a point on the 
ground. where there i. no ground NAVAID. calculate the 
time required to travel the distance your heUcopter is in 
traU from lead. and daley tUl'lllq for thet number of se­
condl from the turn command. Lead calle; for example. 
"JOLLY 96. new base headina 860 degraal. turn NOW." 

(4) To adjUlt polltion in the formation.inere881 
or decrease airIpeed by 10 knote. Hold thli chanae for 88 
lecondl for each tanth of a mlle change of poIItion needed. 
For example. II.! NM polltion change would take 1 \010 
minutes to complete. When in the correct position. resume 
corrected basa airspeed. 

by: 
(6) If air-to-air TACAN Is loat. maintain poIItion 

(a) Station keepln, alllitance from an 
HC-180 escort. ProvIded It has alrsady been uaed in thet 
capacity and is in position to lmmecIlately render as­
sistance. 

(b) Frequent UHF-DF check. ThIa is an_ 
seney procedure and to be uaed only untU AIr Traffic Con­
trol Is advlaed and the flight member is directed to 
accompUsh alns\e Ihlp procedures. 

d. AccompUlh llingle Ihlp recoverlei under IMC us­
ins seperate A TC cleerances. 

e. In the event of loat comm d1ll'iDg IMC. maintain 
the last asllgned headlns and altitude and squawk 7800 
for three minutes. then return to asatgned squawk. SurvIval 
radiol may be ueed to reeatabUlh radio contact. If after 
squawklns. radio contact il not re,ained. the comm out 
flight member will separate from the formation. rejoin at 
the rear of the formation and accomplish the prebrlefed IFR 
clearance to include aU particular inltrument approachel 
at the destination. The He-180 will notify lead (alternate 
lead) which ru,ht member has lost comm and how he is 
separatlns from the flight. Lead will then contact ATC and 
tell them what routlns. altitude. and instrument approach 
that flight member is soInI to accompUsh. 

SECTION B-AIR REFUELING FORMATION 
PROCEDURES 

14-20. General. ThIa information ausmente the basic air 
refue1ins procedures presented in TO He-I and TO 
He-I-20. The foUowIns refuaUns formations will be ueed 
for aU tra1nlns and exercise scenarios. If other formations 
are required for unusuailltuations (operational mlsllons). 
evary effort will be made to develop the formatione d1ll'iDg 
face-to-face mission plannlng activities. 

a. AIr Refue1ins Formation '1 (PrImary). (Flsure 
14-19.) This may consist of two C-I80 tankers (one prima­
ry and one spare) and up to four recsivers. All recsivers will 
refuel from the primary tanker. D1ll'iDg rendezvous, the first 
recsiver and lest heUcopter will have thsir top antico1Uslon 
lights ON. When the primary tanker besins alowdown to 
air refue1ins speed. the spare tanker will assume a poIItion 
slightly behind and approximately 500 to 1.000 feet to the 
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risht. The lead and spare tanker will configure at the same 
time. As the lead tanker passes the lead recsiver. the ra­
eel_ will call "Tally Ho" (or with a signal thr_S8Cond 
light from the cabin for commout) to the tanker. The ra­
~ will then climbldescend to the refue1ins altitude. The 
recsivar will slpal the tanker (by turnlns top anticoWslon 
light OFF) that he is in the observation position. The lead 
tanker will then turn his top anticollision light OFF and 
the spare tanker will turn his top anticollision light ON. 
When the lead tanker Is ready to refual the recsivers. he 
willllgnal to the recsiver with a "green" flash from an AI­
dillamp. The recsi_ will then move to the refue1ins posi­
tion, refuel, then disconnect. From the disconnect position, 
the recsi_ will turn his top anticoWelon Usht ON and 
move Itralsht back untU risht and abeam the last recsiv­
er. When claar to move left. the recsiver will move into left 
echalOD off the last receiver. Once the first recsiver Is el' 
tabUsbed in achelon as the last aircraft. he will keep his top 
antlcoWlion 1laht ON to carry the Ushtlns for the heUcop­
ter/tanker formation. The precedlns heUcopter will tum his 
antlcoWelon Ilcht OFF. The Iscond recsiver will turn his 
top antlcoWllon U.ht ON and move to the left obeervation 
~ When ail recsivers have finished refue1ins. the 

f1lght will descend to the left and the spare tanker 
will assume a normal echelon formation. Subsequent 
heUcopter f1ighte to be refueled will be no closer together 
then lis NM. 

b. AIr Refuellq Formation #2 (Tanker in TraU). (Fig­
ure 14·20.) In thll formation. the assumption is that all of 
the heUcopterl will be navlgatin, en route as one flight. 
The heUcopter flight will spUt into two trail elements pri­
or to the ARIP. Spaclns will be one to four NM dependlns 
on mlellon requirements such as type and number of he­
los in each aiement. Air-to-air TACAN will be the primary 
meana of malnta1nlns separation. Tlmlns may be uaed as 
• backup. Aleo. each aiement will configure Into the cor­
rect formation and set up external Ushts prior to the ARIP. 
Each aiement will then use the same joln·up procedures. 
1laht alsnale. Ilcht configurations. and rotation throUSh· 
out the refueIlna as described under the primary procedure. 
ThIa formation option requires two C-180 tankers. each as 
a prIm¥Y tanker. The tanker formation will rendezvous 
with the heUcopter aiements from a cloae traU poIItion. As 
the tanker formation approaches the second heUcopter ele­
ment. the second tanker drops out of formation and com­
pletes ajoin-up on the second heUcoptsr element. The first 
tanker continues forward to rendezvous and join-up with 
the first heUcopter aiement. If a third. spare tanker Is avaU­
able but not used, it will remain with second tanker in loose 
rlsht echalOD untU fuel besins flowing. then will move for­
ward to spare the lead tanker. After refue1ins has besun. 
the S8CODd tanker will accalerate to close the distance be­
tween aiements. When the second heUcopter a1ement has 
completed refue1ins. the second tanker will accelerate and 
rejoin in risht achelon with the first tanker. The S8Cond 
heUcopter element will also accalerata and rejoin with the 
first heUcopter aiement at the prebrlefed join-up altitude. 
The first aiement. after refue1ins. will also descend to the 
rejoin altitude and e10w to the rejoin airspeed as prebrlefed. 
As the heUcopter ru,hts rejoin, the last heUcopter in the 
first element will turn Its top anticollision light OFF. If 
there is a S8CODd heUcopter ru,ht. it will maintain at least 
tan NM between the S8Cond aiement of the first flight and 
the lead element of the second flight. . 

c. AIr Refue1ins Formation '8 (Cro88over). (Figure 
14-21.) Use ofthle refueUns formation at night wiU beUmlt­
ed to optimum moon illumination in order to minimize the 
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posaIbJIlty of helicopter _ben experIenciDg spatial 
disorientation dlll'iDa crooaIDg over from the flrat to the 
second tanker. ThIs formation requlree two C-130 tankers, 
two of whlcb are primary refueJero, and one helicopter flight 
consisting of DO more than four receivers. The two tankers 
approach the helicopter fIlgbt In right eeheIon formation. 
As the !sed tanker slows through 156 kDota, the second 
tanker assumes a positiOD approxImatsly 600-2,000 fest to 
the right In an utanded eeh8Ion formation position. The 
third tanker, If preseDt, would assume a posltioD 
2,OO().S,OOO fest behind the seeond tanker and 200-s00 fest 
above refueIiDg a1tituds (dspsDdiDg on composition of the 

. helicopter slemsnts). DurIng the rendezvous, the flrat re­
ceiver and last heIieopter In the formation will have thslr 
top antieoDisloD lights ON. WheD the helicopter fIlgbt Is 
In the left observation posItioD, the lead helicopter will tum 
his top antlcoWsioD light OFF and the lead tanker will tum 
his top 8ntlcollislon light ON to lDdIcats crossover clear­
anee for the second receiver slement. At this tIms, the lead 
receiver of the second element will tum his top antlcolll· 
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sion light.. ON. When the second helicopter element is In 
the proper observation position, both the lead receiver of 
the eecoDd element and the tanker wm tum their top an­
tieoDislon IIghta OFF. The light signals and rotation with­
In each elsment will ha the same as In the primary 
procedure. After the flrat slemsnt completes the refueIiDg, 
the lead helicopter will tum Its top anticollisioD light ON. 
When the second element has completed Its refueliDg, the 
second tanker will begin a rejoin with the lead tanker and 
tum Its top antleoDisloD light ON as a signal for the sec­
oDd helicopter slemsnt to crossover and rejoin the first el ... 
ment. As the eecoDd slemsnt moves hack across, the leet 
receiver In that elsment tUrDS his top anticoWelon light ON 
UDtil In left eeheIon on the first elsment. 

d. Spare Tanker Procedures. When the receiver is in 
the left oheervation position and the lead tanker passes the 
spare tanker signal, the lead tanker will accelerate away 
from formation and the spare tanker will move into posi­
tion to refuel element/flight. 

SPARE 
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