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PREFACE

This manual preevides & pefefence lor be truining sl empkyment of
pathiinder aod 1enning] paidaoee peronnsl. The Bobe, Techibquss, wd
privewdures doseriblng ihe oo ndnen ol vidows missions are guides that may
b tiodilied o patbfindecierming guidance porsonnsl 85 ooguired by
VAMOUS 30 35% w0 pemiions,

A prloisary af acrnymas and formdnodagy (har are peculivr o wir
agsanll aod pathinder operatinns, and To0 Aroy-Adv Fopee alc talfic
cominn] are incindred  Tlsers soe nrged to read wad rofer to ehis plossany
s uml wid Lo onderstanding the lax.

This pabillesn e ivwpleaseots the Gllowing inlemna o agroe ments:

SLANAL IRED
Mavigatinnal and Commngiciion Capubilities for Helienprers i
Mulligmisoal Lumd Cperatinns, 26 86 88

STANAG 3117
Admiral Marsbaling Sipoaks, 17 OCT &5

BTAMAL 328]
Peesonnct Tocator Boheows, 3 AFR 76
STANAG JETD
[rrnp Zones and BExraciivn Sones— Crileria and Murkines,

2 MAR Ri

STAMAG 3619
Holipad Marking, 11 JTIT. &)

Qs TAG 58S
Marshaling Hellerprers Lo Multioutional | and Operations, 23 Apri $1,

Unless (his puhlicaon stares otherwise, masculine nuuns snd
ProodeEns da ot refer exclusivaly ro pet.

The propotend [er this publicelive is the US Army Tafancry
Schaol. Bend snmmenigand [ecommendalion on DA Form 2028 dircethe
1o Coowgaodant. LS Army Infantoy School, ATTN:  ATSLLPP-A,
Fort Benning, GAa 319040 -5561),
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CHAPTER 1
| NTRODUCTI ON

Arny pathfinders primarily provide navigational assistance
and advisory services to mlitary aircraft in areas

desi gnated by supported unit commanders. Their secondary

m ssions include providing advice and |imted assistance to
units planning air assault/airdrop operations.

1-1. EMPLOYMENT

The pat hfi nder provided navi gational assistance and air traffic
advisories for Arny aircraft enconpass any phase of an air assault or
a ground operation that requires sustained support by Arny aircraft.
For sone m ssions, enploynment nay be on a short-term basis as

pat hfi nders are redepl oyed upon conpletion of a major troop |ift or
ai rdrop.

a. Primary Enploynent. ldeally, a pathfinder teamis assigned to each
conbat aviation battalion. This enhances the relationship between

avi ators and pat hfi nders; an understandi ng between the two is

| nportant to the successful conpletion of a m ssion. However, wth the
reduction of pathfinder units and the assignnment of pathfinder coded
positions within ground units, it is still inportant to maintain this
rel ati onship.

(1) Personnel who are not pathfinder qualified are trained by the
pat hfi nder and forned into a pathfinder team at conpany |evel. The
teamw || provide navigational assistance, air traffic advisories,
and i nformati on on an around-the-clock basis for any type air
novenent or resupply operation conducted by or for the ground unit
and supported by an aviation unit.

(2) Pathfinders are trained and equi pped to sel ect, nmark,

| nprove, and control |anding sites. Engineers in direct
support of lifted ground units may assist pathfinders in

| nproving LZs. In nost situations, pathfinders performtwo or
nore of the functions at the sane tine, with priority given
to establishment of GTA radi o comuni cations. Pathfinders
shoul d be conbat |ifesaver qualified to provide additional
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I nternal nedl cal support.

b. Secondary Enpl oynent. Wen not perform ng duties for supported
units, pathfinders (wth equi pnent) stay near and in conmunication
with the supported ground unit command post. Wen pat hfinders are
awai ting further m ssions, the conmand post of the parent or
supported unit may task themto assist in aviation unit base
airfield control, in mnor denolition work, or in staff sections
by perform ng map and aerial photographic work. However, training
and mai ntenance of equi pnment take priority over the perfornmance of
secondary m ssi ons.

c. Capabilities. Appropriately equi pped and trained pathfinders
can fulfill the follow ng responsibilities.

(1) Reconnoiter areas selected by supported unit conmanders
and select LZs and DZs.

(2) Infiltrate areas of operation by foot, vehicles, or
wat ercraft, and airland, rappel or parachute fromaircraft.

(3) Prepare LZs and DZs to include establishing and operating
vi sual and el ectronic navigational aids and renovi ng m nor
obst acl es.

(4) Enploy GIA radi o comruni cations to provide pilots with
gui dance and air traffic advisories within an area of
oper ati ons.

(5) Advise pilots concerning friendly nortar and artillery
fires through direct coordination wwth fire support units.

(6) Provide technical assistance for the assenbly of
supplies, equipnent, and troops before aircraft |oading for
depl oynent to LZs and DZs.

(7) Advise and provide limted physical assistance in
preparing and positioning supplies, equipnent, and troops for
air novenent.

(8) Conduct limted NBC nonitoring and surveyi ng of
desi gnat ed ar eas.

(9) Provide limted weat her observations, to include w nd
vel ocity and direction, cloud cover, visibility, and
approxi mate cloud ceiling.

(10) Operate, by agreenent with the USAF, DZs and airfields
for USAF aircraft in the absence of CCT.

(11) Survey DZs for use by USAF and Arny aircraft. (In this
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situation, It maybe necessary to provide pathtinders wth
radios [UHF or VHF] that are conpatible with USAF radio

equi pnent. Aviators and pathfinders nust coordinate to ensure
t hey understand ground markings and radi o procedures to be
used.)

d. Limtations. Pathfinders are restricted in their enploynent to
aircraft guidance and related primary tasks. Pathfinders nust be
augnent ed when t hey- -

« Provide security.

« Renove mj or obstacl es.

« Recover and assenbl e equi pnrent and suppli es.

e Operate additional radio nets and tel ephones.

« Transport itens of equipnent.

o« Conduct detailed NBC nonitoring and surveyi ng.
1-2. EQUI PMENT

A w de variety of equipnent is used by the pathfinder. Although
the aviation unit SOP may specify the type of equipnent, the
mssion wll dictate what will be taken on the operation.

a. Navigation Aids. Navigation aids are used to help aviators
| ocate and identify an exact area.

(1) Electronic navigation aids include hom ng beacons,
transponders, radi os, and other el ectronic devices that
assist in aircraft navigation. These aids have a greater
signaling range than visual navigation aids.

(2) Visual navigation aids are used to designate specific
areas or points on LZs and DZs. They are al so used as GIA
signals. Daylight visual aids include panels, snoke, signal
mrrors, and colored gloves for signalnen. N ght visual aids
I ncl ude |Iight beacons, lanterns, baton flashlights, strobe

| i ghts, and pyrotechnics. Field-expedient visual aids nay

al so be used effectively day or night. Visual aids are

vul nerabl e to detection because the eneny can al so see them

(3) Infrared navigation aids are used as NVG conpatible itens
to assist in night navigation.

b. Communi cati ons Equi pnent. Pathfinders use FMradios with secure
capability and limted wire equi pnent. These radi os all ow

pat hfi nders to communicate with aircraft, other pathfinder

el enents, and supported units. They have i ncorporated hom ng
capabilities to provide navigation assistance to aircraft.

c. Assenbly Aids. Assenbly aids are used to designate troop and
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supply assenbly areas. AS W th navigation alds, assenbly alds nmay
be either electronic or visual. Field expedients may al so be

enpl oyed. All assenbly aids can attract the threat force's
attention; therefore, care nust be exercised to avoid conprom se.

(1) Electronic assenbly aids include radi os and hom ng

devi ces enploying a radio signal. Al electronic signals can
be intercepted by direction-finding equipnent and attract
eneny attention.

(2) Visual assenbly aids are usually sinple to enploy. They
I ncl ude panel s, snoke, and arnbands for day operations; and
| anterns, flashlights, |ight beacons, strobe |lights, chem cal
| i ghts, and pyrotechnics for night operations. They afford
positive identification of assenbly areas; however, they can
al so be seen by the eneny. C ose coordination of their use is
required to prevent m sunderstandi ngs. (See TM 9-1370-206-10,

FM 21- 60, and STANAGs 3117 and 3281.)

(3) Infrared Iight sources can be used as assenbly aids; but,
they dictate the use of night vision devices.

d. M scel l aneous Equi pnent. Pat hfi nder equi pnent al so includes
vehi cl es, binoculars, night (starlight) scopes, nonelectric
denolition kits, w nd-neasuring equi pnent, parachutes, NBC

det ecti on equi pnent, NVDs, and thernmal sights.

1-3. COVMUNI CATI ONS SECURI TY

Pat hfi nders and term nal gui dance personnel nust be aware of
hostil e data collection and exploitation activities, which seek to
di srupt, deceive, harass, or otherwise interfere wwth the command
and control of pathfinder operations.

a. Eneny Interception. Al signal equipnent that radiates

el ectromagnetic energy (such as radios, radars, and

el ectro-optical devices) is vulnerable to eneny interception,
anal ysis, direction finding, and exploitation. Such exploitation
may be ained at gaining intelligence for eneny fire and maneuver
el enents and for collecting data for el ectronic counterneasures.

(1) Eneny exploitation of pathfinder em ssions may not

I ncl ude an i nmedi ate eneny response. The eneny col |l ection and
anal ysis of data gained by interception nmaybe used to pl an
operations for a |later, nore advantageous tine. Eneny janmm ng
or deception may not be used either; the eneny may pretend

t hat he has not detected pathfinder el ectronic signals.

(2) The eneny's capability to exploit signal intelligence in
support of his ground operations is limted to sone degree by
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t1me-distance tactors. He nay use a reaction torce or a
direction-finding fix. If he uses a DF, he nmay use electronic
count er neasures (janmm ng and deception) against el ectronic

ai ds used in pathfinder operations.

b. Pat hfi nder Awareness. Pathfinders nust anticipate eneny DF
capabilities. Automated DF systens determ ne |ine bearings for
each signal detected. Line bearings are continuously processed and
conpared, and fixes are plotted for signals. Depending on the size
of the DF base and the nunber of DF systens avail able, the eneny
may be able to accurately determne a position with little
difficulty.

(1) Eneny actions to gain signal intelligence may indicate
their intended reaction to the opposing force. Sone factors
to consider in conbating eneny DF systens are:

(a) The high priority given to aviation-related m ssions.
(b) The anmpunt of tinme their transmtter is in use (on the air).
(c) The nunber of their transmtters.

(d) The distance of friendly forces fromeneny DF systens, fire
and maneuver elenents, and collection and jamm ng resources.

(e) Friendly actions to mask pat hfinder operations.

(2) The vulnerability of signal devices to eneny exploitation
Is significantly reduced through strict signal security
practices to include electronic warfare. (For nore

i nformati on on communi cati ons and EW see EM 24-18, EM 34-40,

FM 90-2, and EM 100-26.)
1-4. TRAI NI NG

Per sonnel becone pathfinder-qualified by conpleting the Pathfinder
Course at the US Arny Infantry School, Fort Benning, GA Every
pat hfi nder training program enphasi zes devel opnent of i ndivi dual
proficiency in air traffic control procedures and an under st andi ng
of supported aviation unit SOP. The training programal so stresses
m ssi on acconplishnent in an el ectronic warfare environnent.

a. Commander's Responsibilities. Major unit conmanders enpl oyi ng
pat hfinders are responsi ble for sustaining their training and
proficiency. Pathfinder training i s nost beneficial when it is
integrated with the training of supported aviation and ground
units.

b. Pathfinder's Responsibilities. The assigned, qualified, and
trai ned pathfinder nmust ensure that the nonqualified personnel
assigned to his unit teamare adequately trained before they
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attenpt a m ssion.
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|THIS CHAPTER IMPLEMENTS STANAGs 2863, 3117, AND 3570.

CHAPTER 2
OPERATI ONS

Pat hf i nders conduct many different m ssions, many of which
are additional requirenents of the ground units' operation.

Section |I. PLANN NG

Pat hf i nder m ssions nmust be planned in detail to ensure success of the
ground units' mssion. The anount of detail is dictated by the anount
of time allotted to plan.

2-1. WARNI NG ORDER

Upon notification of a pending operation, the senior pathfinder gives
a mssion alert as early as possible and follows it with a warning
order. The warning order includes sufficient information to permt
initial preparations for the operation. It should include:

e« Aroll call.

e« A brief statenent of the eneny and friendly situations.

e« The m ssion.

« The chain of command and task organi zati on.

e« The individual uniformand equipnment (if not in the SOP).
« The required equi pnent.

e The tinme schedule to conplete work priorities; includes place,
time, and personnel required.

e« Specific instructions and personnel attached.
o Time coordination.
2-2. I NI TI AL PREPARATI ON
| nspecti on of personnel and equi pnment begi ns upon receipt of the alert

or the warning order. Personnel or equi pnent augnentation, if
required, is also acconplished at this tine.

a. Equipnent is normally prepared in the followng priority:
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o« Radi 0s.

Navi gati on aids, both electronic and visual.
Weapons and essential individual equipnent.
Assenbl y ai ds.

e Mscell aneous itens.

b. The pathfinder elenent |eader or his representative and the air
m ssion commander initiate their liaison wwth the supported aviation
and or ground unit(s).

c. As nore information is received, personnel and equi pnent are
reorgani zed to better acconplish the mssion. Tine permtting,
rehearsal s are conducted using available briefing aids and terrain
that nost nearly resenbles the operational area.

d. Security is mandatory for thesuccess of an operation; therefore,
personnel are given only the m nimum essential information needed to
conpl ete each phase of an operation. Individuals who have received
detailed information are isolated (for security). Operational
situations dictate security requirenents.

2- 3. COORDI NATI ON

G ound and avi ati on commanders coordi nate and plan the details of
operations that require pathfinder assistance. The pathfinders may be
required to recommend the exact |ocation of DZS or LZs, the tine
schedul e, the landing fornmations, and the techni ques to be enpl oyed.
These recommendations are |likely for any type of operation (conbat
assault, reinforcenent, artillery displacenent, resupply, or
evacuation). The DZ or LZ is selected by the supported unit comrander
after considering the factors of METT-T, and the advice of the

pat hfi nder and avi ati on commanders or their representatives.

a. Wiile preparing for an operation, aviation |liaison officers and
ground unit commanders coordinate factors used to fornulate an air
novenent table with the pathfinders. Their responsibilities include:

(1) Operational location (coordinates). (ALO & GO

(2) Location of the comunications checkpoint and alternate
comruni cati on checkpoi nt (coordinates). (ALO

(3) Location of release point (coordinates and whet her manned or
unmanned). (ALO

(4) Tinme the site is to be operational. (ALO & GUC)

(5 Aircraft information (formation, tine interval, nunber of
flights, drop speed, and drop altitude). (ALO
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(b) Patntinder transportation and tinme avallable tor brieting.
(ALO

(7) Pathfinder transportation station tinme. (ALO
(8) Routes into the objective area. (ALO & GUO)

(9) Call signs (aircraft, pathfinders, supported units, other
friendly units). (ALO & GQUC)

(10) Primary and alternate frequencies (aircraft, pathfinders,
supported units, other friendly units, hom ng beacon). (ALO & GJC)

(11) Fire support (artillery, tactical air support). (ALO & GUC)

(12) Weather forecast (ceiling, visibility, tenperatures [high,
low]). (ALO

(13) Logistical support (locations of nmedical aid station,
pri soner collection point, fuel, ammunition, rations). (ALO & GUC)

(14) Alternate plan (evacuation plan, escape and evasion). (ALO &
(ALO & GUC)

(15) Friendly unit locations. (ALO & GUO)

(16) Authority to inplenment m ssion change. (ALO & GUC)
(17) Support personnel required. (GUC

(18) No-land or no-drop signals. (ALO

(19) Mar ki ngs for obstacles. (Done only on request of flight
commander . )

(20) Marking objective site for identification fromthe air. (ALO

(21) Tinme allowed for approval. (ALO & GUC)

b. The pathfinder needs this information because he participates in
al | planning coordination and uses the information to prepare final
pl an for the pathfinder phase of the operation. He nust know the air
novenment phase of an operation to ensure that he can safely and
efficiently control all aircraft in and around the DZs or LZs.

Avi ation and ground conmanders keep pathfinders inforned of all
changes in plans and | anding sites or any energencies. The pathfinder
ensures that all pathfinder activities are coordinated with all
agencies or units involved and that information is dissem nated to all
pat hfi nders involved in the operation.

c. Wien the pathfinder gets to the objective site, he may deci de that
It is not suitable, as regards the coordinated | anding formation,
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headl ng, drop altitude, or the ground sSite I1tself. He then coordi hates
with the ground and or aviation commander(s) if any of the original
requi renents are to be anended. Dependi ng upon the situation (METT-T),
t he commander (s) determ nes what, if any, changes may be nmade to
acconplish the mssion. The pathfinder can al so coordinate for
authority to change requirenents if contact wth the GUC or aviation
commander is not possible or practical.

d. Based upon coordi nated plans for an operation, the pathfinder
requests augnentation in personnel and equi pnent. He considers the
fol | om ng:

e M ssion.
« Use of personnel and equi pnent for security.

e Requirenent to assist in the assenbly of personnel, supplies, and
equi pnment of supported units.

« Need for assistance in renoving obstacles.
« NBC survey or nonitoring requirenents.

« Assistance required for transporting and operating navigational
ai ds under pathfinder direction.

e. Augnentation is kept to a mninum in keeping with the
transportation to be used in delivering the pathfinder team Wen
rei nforced, the pathfinder teamrenmains under the conmand of the
pat hfi nder | eader who is responsible for the functions of the team

2-4. LINKUP WTH SUPPORTED UNI' T

Pat hfi nders join the supported unit in sufficient tinme to allow final
coordi nati on between pathfinder, aviation, and lifted ground unit
representatives. However, if pathfinders enter an LZ or DZ ahead of

t he assault echel on, and have been designated to acconpany and provide
conti nuous support to a ground unit, then the linkup with the
supported unit normally occurs after the initial phase of the air
novenent .

2-5. FI NAL PREPARATI ONS

The pat hfinder | eader issues his operation order. If he issued it
prior to |linkup with the supported unit, he should i ssue any changes
as a fragnentary order. If the unit SOP does not describe each
menber's duties, the order nust do so. Team nenbers are given an
opportunity to study maps, aerial photos, and terrain nodels of the
area. The order nust contain detailed information on the | ocation and
t he operation of proposed air delivery facilities, flight routes,
flight formations, tinme schedules, RPs, and CCPs.

a. Afinal, detailed check is nmade of the equipnent to be used in the
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operation. A declision IS made on the exact nanner I n which the
equi pnment is to be transported into the objective area. Al itens of
equi pnent are prepared for rapid displacenent.

b. A final weather and operation briefing is held for the pathfinders
just before departure. Final coordination between the pathfinders and
supported units is acconplished at this tine.

Section Il. ORGAN ZATI ON FOR COVBAT

Pat hfi nders are organi zed to neet specific requirenents of the
m ssion. In nost operations, three to six nmen makeup the average size

pat hfi nder elenent at an LZ or DZ or when in continuous support of an

infantry battalion. A pathfinder section is seldom enployed as a unit
at a single location. The pathfinder |eader plans for w dely separated
and di sconnected operations by his el enents.

2-6. | NSERTI ON

Pat hfi nders can be inserted into an area by a variety of air, sea, or
| and transportation.

a. Landing by Helicopter. Morepersonnel and equipment can be delivered in a better state

of operational readiness when landed by helicopter. This delivery is more precise and more flexible than
parachute delivery and can be carried out in marginal weather. In some areas, terrain may preclude
helicopter landings. Trained personnel can rappel from helicopters hovering over unsuitable landing
areas. The use of troop ladders from hovering helicopters also allows personnel to be inserted or
withdrawn from such areas. Helicopters can a so--

(1) Furnish a neans of aerial radiological nonitoring.
(2) Rapidly shift or evacuate pathfinders.

(3) Enabl e nonparachutists to acconpany pathfinders in a
supporting role.

(4) Be a delivery neans when rain or |ow ceilings prohibit
par achuti ng.

b. Parachute Delivery. Parachute delivery by fixed-wing aircraft
normal |y affords greater range and speed of novenent than |andi ng by
hel i copter. However, for short-di stance operations, helicopters may be
used as the junp aircraft.

(1) Depending upon wi nd conditions, pathfinders should conpute
their desired parachute RPs before arrival over the DZ For
accuracy and security, parachute junps are nade at the | owest
practical altitude. Junp altitudes and procedures for personnel
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are prescribed 1n SO’ tor the types of alrcratt 1nvolved and vary
I n accordance with peacetine and wartine restrictions (EM 57-230).

(2) Pathfinders are highly trained parachutists who can be

i nserted into uni nproved and margi nal DZs. Their training in
energency | andi ng procedures, canopy control of the nmaneuverabl e
parachute, and expertise in rough terrain DZs provides flexibility
when pl anni ng parachute delivery.

(3) When parachuting, pathfinders carry essential operational
itens of equi pnent. This gives themi mredi ate access to needed
equi pnment upon | andi ng. Special care is taken by paddi ng and
carefully arranging itens into equi pnent containers during the
prepar ati on phase.

(4) Parachute entry has its greatest application during
noni | | um nat ed, nonsupported ni ght operations when secrecy is the
pri mary consideration.

(5) The need for conparatively |arge, secure, and obstacle-free
| andi ng areas, however, |imts the | anding of freed-w ng airplanes
for pathfinder delivery.

c. Water and Land Delivery. Delivery of pathfinders by watercraft is
consi dered secure up to the point of debarkation fromthe craft. The
pat hfi nders still have to nove fromthe | andi ng point (debarkation) to
their final destination. This is done by land infiltration.

2-7. OVERLAND MOVEMENT

Infiltration by land is generally the | east desirabl e neans of
pat hfi nder delivery. It is usually limted to short novenents by snall
el enents. Land infiltration is used when visibility is |imted over
difficult terrain, whenthe eneny's |lines are overextended, when the
conbat zone is fluid, or when portions of eneny boundaries are not
secured. Conversely, a well-organized, stable, and cl ose-knit eneny
defense in depth may prohibit land infiltration. Wien tine is
avai | abl e, overland novenent to an objective nmay be used in
conjunction wth parachute or airlanded infiltration to increase
security of an operation.

2-8. STAY- BEH ND OPERATI ON

Thi s involves positioning pathfinder elenents within an operational
area while a friendly force withdraws fromthe area. Stay-behind
operations may be consi dered when the eneny has the capability of
overrunning friendly areas and an air assault attack has been pl anned
to reoccupy the area, or as a deceptive neasure to |lure eneny forces
i nto a vul nerabl e position.

file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/Ch2.htm (6 of 13) [06/03/2004 3:21:04 AM]



FM 57-38 Chptr 2 - Operations

Section I1l1. CONDUCT OF OPERATI ONS

In addition to providing air traffic advisories and navigation

assi stance for airplanes and helicopters, pathfinders can perform

| imted physical inprovenent and NBC nonitoring and surveying within
LZs or DZs. Their support is dictated by the availability of

pat hfi nders, the tactical plan, the conplexity of the operation, the
terrain, and the air assault proficiency of the supported ground unit.
In any air assault operation, however, positive aircraft control is
essential. During an air-assault operation, pathfinders should be
cross-| oaded when acconpanying the initial assault elenents into an
LZ.

2-9. DAYLI GHT ASSAULT

During daylight air assaults, pathfinders should acconpany designated
pat hfi nder aircraft or the initial assault elenents into an LZ Air
traffic control and ot her pathfinder assistance is then provided to
all subsequent lifts of troops, supplies, and equipnment. |f

pat hfi nders precede assault elenents, the tine may vary froma few

m nutes to several hours, depending upon the situation. The tactical
plan, to include strikes in and around the LZ (by artillery, USAF
aircraft, or armed helicopters), dictates this tine, or precludes the
early entry of pathfinders altogether.

I n daylight operations, pathfinders are not inserted into an LZ before
the initial assault echelon unless the LZ requires extensive
| nprovenent or unless unusual control problens are antici pated.

2-10. N GHT ASSAULT

The nethod of delivering pathfinders at night is determ ned by
security and operational requirenents. Pathfinders nay nove
cross-country on foot, airdrop onto or near objective areas, airland
in total blackout, or airland with m ninum natural illum nation.
During such operations, pathfinders nmay be delivered ahead of the nmain
body to reconnoiter the LZ, install visual and electronic aids, and
establish air traffic control. Personnel fromthe supported ground
unit nmay acconpany pathfinders to provide security and to assist in

cl earing obstacles. The on-site pathfinder elenent remai ns conceal ed
and observes the objective. Pathfinder analysis of the situation

I ncl udes the planned | anding formation, headi ng, and assenbly area. To
avoi d m ssion conprom se, novenent on the DZ/LZ is avoided until the

i ncomng aircraft reach the CCP.
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2-11. EXTRACTI ON

As the size of the ground force decreases at an LZ, vulnerability to
attack increases. Therefore, enploy pathfinders to expedite air
assault extraction (wthdrawal or pickup) operations.

a. Planned artillery fires/air strikes, as well as the naintenance of
ground security to the |ast possible nonent, nake it essential that
positive control of supporting aircraft be maintai ned throughout the
extraction operation. Aircraft are carefully controlled to ensure they
| and at specific points wthin the extraction site (covered by ground
security). This enhances the expedition and safe w thdrawal of
personnel, equi pnent, and aircraft fromthe area.

b. If not already on the ground wth the lifted unit, pathfinders nust
arrive at the extraction site in tinme to reconnoiter the area
t horoughly and coordinate with the lifted unit.

c. During the planning stage, near and far rally points are designated
for use if the LZ or DZ becones untenable. Pathfinders may have to
fight their way to these rally points and reorganize. Far rally

poi nts, several kilonmeters fromthe LZ or DZ, are designated to
facilitate survival, evasion, resistance, and escape operations.

2-12. STAGQ NG AREAS

Pat hfi nders can be enployed in staging areas to provide air traffic
advi sories in the absence of ATC units. They may al so act as |iaison
bet ween the aviation and ground units and assi st the ground unit
commander in the preparation and positioning of troops, supplies, and
equi prmrent for air novenent. When a tenporary staging area is
established to support an operation of short duration, pathfinders
should be in the staging area before the operation begins to ensure
adequat e reconnai ssance, narking, coordination, and establishnent of
positive ATC. Positive ATC in staging areas is essential to safe,
efficient, and expeditious novenent of helicopters or airplanes. The
need for positive ATC i ncreases when the weat her deteriorates, when

t he nunber of aircraft increases, or when changes in the situation or
plans require it.

2-13. ARTI LLERY DI SPLACEMENT

Pat hfi nders shoul d be enployed to assist the rapid and safe

di spl acenent of artillery, day or night. Coordination with ground and
aviation unit commanders and an understandi ng of their SOPs ensures
accurate and efficient delivery of equi pnent, personnel, and

anmuni tion.

2-14. SUPPORT OF GROUND OPERATI ONS
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Pat hf i nders nmay provide continuous assistance and control of aircraft
during ground operations requiring sustained Arny aviation support.
Pat hfi nders attached to infantry battalions may be further attached to
conpani es to provide support consistent with availability of personnel
and equi pnent. Conti nuous support inproves operational efficiency and
avi ation safety during all types of air assault operations; however,
it cannot be continuously provided by aviation units that have only
limted pathfinder resources. In such cases, pathfinders are normally
enpl oyed on a short-term priority basis wherever they can assist in

t he acconplishnment of major unit mssions. In the absence of

pat hfi nders, selected personnel within ground units are trained and
prepared to provide m ni mum assi stance to supporting aircraft.

2-15. SUPPORT OF Al R FORCE

By joint US Arnmy and USAF agreenent, Arny pathfinders nay provide day
or night control for USAF aircraft on airfields, DZs, and LZs in the
absence of USAF CCTs. However, it may be necessary to provide

pat hfi nders with UHF and VHF conmuni cati ons equi pnent conpatible with
that of USAF aircraft.

2-16. M XED OPERATI ONS

Situations may require the sinmultaneous control of mxed air traffic
at the sanme | ocation, such as resupply parachute drops into forward
hel i copter LZs. As a rule, helicopter traffic can be expected at all
fried-wing airfields. Mxed air traffic often presents difficult
control problens; strict control nmeasures nust be applied. Landing,
par ki ng, | oading, unloading, refueling, and rearm ng areas are

desi gnated, coordinated, and clearly identified to ensure control.

2-17. RADI O COVMUNI CATI ONS

An essential elenment of a successful pathfinder operation is
comruni cation by GTA voice radio. This is the first itemplaced in

operation at an LZ or DZ, and it should be the last itemtaken out of
oper ati on.

a. Pathfinders nmust have a thorough understandi ng of radi o procedures
to i nclude phraseol ogy unique to ATC (Chapter 3). Communi cati ons nust
be clear, concise, applicable, accurate, and correctly tined. To

achi eve speed and clarity of transm ssion, radio discipline is
practiced by pathfinders and aviators. Unnecessary nessages are not
transmtted. Pathfinder ATC frequencies (Figure 2-1) should only be
used for ATC, except in energencies.
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Figure 2-1. En route communication procedures
with palkAnders In an L2,

b. Because of the anpbunt of vital information exchanged, aircraft
crews normally record the inportant portions of GIA nessages to ensure
that instructions are understood and fol | owed.

c. Pathfinders use electronic hom ng beacons, visual aids, and

arm and- hand signals to conpl enent voice communications. Pilots and
transported troops nust understand the purpose and neani ng of the aids
di spl ayed and the techni ques enpl oyed (STANAG 3570). (Arm and-hand

signals and visual aids are discussed in EM 21-60.)

d. Wenever possible, pathfinders nonitor supported unit conmand radio
nets to keep abreast of changing situations that could influence
pat hfi nder operati ons.

e. Positive comrunications are established between pathfinder ATC
facilities and collocated fire support elenents. This ensures that
tinmely and accurate information concerning friendly fires is avail able
to aircraft.

f. The constant use of radios in pathfinder operations gives the eneny
frequent opportunities for intercepting, analyzing, and exploiting
friendly transm ssions to gain intelligence and conduct el ectronic

j amm ng and deception. Defeating eneny jammng or imtative deception
lies largely with the radio operator. He nmust be proficient in

recogni zing and reporting this deliberate interference and conbati ng
it by enploying el ectronic counter-counterneasures. Provisions for

def ense agai nst el ectronic counterneasures, including transm ssion
security and the use of alternate neans of communication, are part of
t he pl anning and execution of tactical m ssions.

2-18. TERM NAL GUI DANCE BY SUPPORTED UNI TS

Term nal guidance is information and m ni mal gui dance provided to
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pilots by other than qualified pathfinders within a ground unit. It is
normal |y furnished by sel ected personnel within the supported unit
usi ng organic and i nprovi sed equi pnent.

a. Term nal guidance personnel should be famliar with the supporting
aviation unit SOP and should be abl e--

(1) To operate electronic and visual navigation aids to assi st
aircraft in locating LZs and DZs.

(2) To provide essential information through GIA radio to guide
and control Arny aircraft.

(3) To reconnoiter and reconmend suitable LZs and DZs.

(4) To determ ne, recommend, or acconplish ground-clearing pioneer
work to prepare LZs and DZs.

b. When pat hfinders acconpany ground units, term nal gui dance
personnel may be used to augnent pathfinder elenents, (if directed by
aviation unit SOP).

Section |I'V. H G4 THREAT ENVI RONVENT

Threat conmes in many forns, and all nust be considered to ensure
m ssi on success. Anything that may di srupt, delay, or cause m ssion
failure is considered a threat.

2-19. CONTROL AND NAVI GATI ON

Voi ce control of aircraft by pathfinders is |limted, thus close
coordi nati on between the ground unit commander and the air m ssion
conmander is inportant. Navigation presents special problens because
of the low altitudes that aviators nust nmaintain to avoid detection.
Time, distance, routes, and tactical instrunents are critical in a
hi gh-t hreat environnent.

a. Two pathfinders with beacons, for exanple, could be placed along a
route in advance of the initial flight to provide pilots with air
control points. If the pilot needs the beacon turned on (because of
error in navigation), a prearranged signal or code word coul d be
transmtted.

b. O, pathfinders m ght discover a threat along the primary route
(such as an antiaircraft weapon); then pilots would be al erted by
prearranged code word or signal to change to an alternate route.

2-20. TACTI CAL | NSTRUMENT FLI GHTS
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Fl 1 ghts under 1 nstrunment neteorological conditlions pose speci al
problens in a high-threat environnent. This threat precludes
controlled instrunent flight rules (IAWw th the aviation series
manual s) by forcing aircraft to fly at altitudes well bel ow the
m ni muns established for normal instrument flight.

a. Weat her variances may create a tactical energency that requires the
commander to use aviation assets under instrunent conditions well

bel ow al titudes specified by standard instrunment flight rules. Special
consi derations and factors enter into a commander's deci sion to send
aircraft on a mssion wwthin a high-threat environnent under these
conditions. Tactical instrunent flight is a conbat situation that
neets the followng criteria:

(1) The m ssion cannot be postponed until favorable weather.
(2) The mssion wll be conducted in a high-threat environnent.

(3) Low visibility en route precludes nap-of-the-earth flight.

b. Since the aviation and ground commanders can expect tactical
instrunent flight to be a standard requi renent for around-the-clock
operations on the high-threat battlefield, it nust be a standard,

wel | -rehearsed technique in which aircrews and pat hfinders are
proficient. The conmander enploys this techni que when weather or tine
and di stance consi derations preclude m ssion conpletion in other
flight nodes.

c. Aircraft flight altitudes are flown in two basic nodes.

(1) Mode 1. When flight altitude is restricted by the air defense
threat to altitudes bel ow those established by AR 95-1 (for standard
i nstrunment flight), then a m ninmmcl earance of 1,000 feet over
nount ai nous terrain and 500 feet over flat terrain is possible.

(2) Mode 2. When flight altitude is restricted to absol ute m ni nrum
cl earances, altitudes varying from50 to 500 feet above the ground,
regardl ess of terrain, are possible.

2-21. Al R ROUTES

The eneny situation plus the terrain and weather conditions determ ne
what airways may be subject to rapid relocation if the eneny can

i ntercept aircraft using them Aircraft traffic managenent personnel
(and pat hfinders) can expect to nove their equi pnent as often as every
four hours, depending on the threat. Factors considered in
establishing tactical instrunent flight airways include:

a. Threat and Terrain. Straight-line flight between the takeoff
(lift-off) point and the destination (in both nodes 1 and 2) is
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precluded In many I nstances by the threat and terrain (klgure 2-2).
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Flfrura 2-2. Comparlgen of alt roules with end whhout
a high threat envireBnment,

b. Flight Mnitoring and LZ Approach. Eneny presence precludes

pat hfi nder use of nondirectional beacons, and visibility nmust be such
that pilots can proceed visually when approaching an LZ and when

| andi ng. Using radi o hom ng signals for directional guidance is
guestionable. In any event, the el ectronic device should be oriented
so that it emts its signal away fromthe forward edge of the battle
area (if possible) to mnimze detection.
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CHAPTER 3
Al R TRAFFI C CONTROL

Air traffic control, as used in this manual, should not be
interpreted to inply that path finders have the sane role and
m ssion as regular air traffic controllers. Wth the | ack of
sophi sti cated radar, weather nonitoring equipnent, and
aircraft guidance equi pnent, the pathfinder can only advise
and informthe pilot. The final decision to |and, take off or
drop equi pnment and personnel lies with the pilot.

Section |. PATHFI NDER ATC COVMUNI CATI ON

Air traffic control comrunication prevents collisions, expedites
traffic, and provides flight information, using radio or directional
i ght signals.

3-1. SAFETY

Pat hfi nders i ssue specific commands regul ating vehicles, equi pnent, or
personnel in the novenent area. They aid in search-and-rescue
operations (STANAGs 2863 and 3281), and they pronote the safe and

expeditious flow of air traffic by issuing clearances, instructions,
and i nformation.

a. Pathfinders, as ATCs, provide control service based upon observed or
known traffic and airfield conditions that m ght constitute a hazard.
These conditions include surface conditions; parachutists within
control zones; vehicular traffic tenporary obstructions on or near the
LZ, DZ, or airfield; other aircraft; and eneny or friendly activities.

b. Pathfinders are responsible for surveillance of all visible air

traffic operating within and around the airspace of the LZ, DZ, or
airfield. They are also responsible for all aircraft, vehicles, and
personnel in the novenent area of the LZ, DZ, or airfield.

NOTE: Terns peculiar to ATC tasks are included in this chapter and the
gl ossary.

3-2. VA CE CONTROL
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Pat hfi nders and pilots nust speak clearly and |isten to each other to
communi cate vocally. A clear, decisive tone of voice is the best

I ndication that the situation is well in hand. If a pathfinder sounds
vague/ hesitant, pilots may be reluctant to follow their instructions. A
firm confident voice and the use of standard words and phrases are
necessary to facilitate the safe and orderly flow of traffic.

NOTE: The phonetic al phabet is used to indicate single letters,
initials, or for spelling words whenever simlar sounds or difficulties
I n communi cati on make it necessary.

a. Avoice transmssion is a brief, concise, and uniformfl ow of
comuni cati on. The pat hfinder controller nust speak distinctly and pay
special attention to nunerals. Wen the accuracy of a nessage is

doubt ed, the conpl ete nessage or essential parts are repeated.

Radi ot el ephone communi cati ons use the foll ow ng speech techni ques.

(1) Speak directly into the m crophone.

(2) Speak in a normal, conversational tone.

(3) Avoid nonot onous voice pitch.

(4) Avoid speaking too slow or too fast.

(5) Avoid enotion, nervousness, and indecision in voice tone.

(6) Speak with confidence, especially in energencies.

b. Transmitted nmessages nust be necessary for control or to otherw se
contribute to safety. Specific procedures and control techni ques vary,
but the follow ng rules apply regardl ess of techni ques used.

(1) The pathfinder is responsible for issuing instructions and
infornmation relative to all known traffic conditions.

(2) At | east one conponent of a standard traffic pattern (final
approach) will be used by the pilot, consistent with instructions
| ssued by the pathfinder.

(3) Pilots have the final authority on whether to accept
cl earances issued by a controller or not.

3-3. FORNMATS

A pathfinder controller uses the followng formats and sequences for
ground-to-air radi o conmuni cati on.

a. He sets up his initial call-up sequence to an aircraft as foll ows:
(1) ldentification of the aircraft being call ed.

(2) The words, THI S I S.
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(3) ldentitication ot the calling unit.

(4) The type of nessage to follow (when this will assist the
pilot).

(5 The word OVER

TANGO TWD SI ERRA TWO SI X (T2S26), THI S IS CHARLI E THREE DELTA
THREE SI X (C3D36) (short pause), OVER

b. H's sequence of reply to an initial call-up by an aircraft is as
fol | ows:

(1) ldentification of aircraft initiating the call-up.
(2) The words, THI S I S.

(3) Identification of the pathfinder control unit.

(4) The word OVER

SIERRA TWO SI X, THI S IS DELTA THREE SI X, OVER

c. The controller always prefaces a clearance (instruction) intended
for a specific aircraft with the identification of that aircraft.

SIERRA TWO SI X, WND CALM CLEAR TO LAND. , OVER

d. He may shorten the transm ssions when no confusion is likely to
occur. He may use just the last three nunbers (or letters) of an
aircraft's identification once communi cation is established with
aircraft.

SI ERRA TWD SI X, WND CALM CLEAR TO LAND, OVER
e. Ho my omit THHS IS fromhis reply.
SI ERRA TWD SI X, DELTA THREE SI X, OVER

f. He may omt the facility identification after communication is
est abl i shed.

SI ERRA TWO SI X, TURN TO HEADI NG ZERO FOUR FI VE, OVER

g. He may transmt a nessage inmmediately after call-up (w thout waiting
for aircraft reply) when it is short and receipt is ensured.

SI ERRA TWD SI X, EXTEND DOWNW ND, OVER
h. Ho may omt OVER if the nessage obviously requires a reply.
SI ERRA TWO SI X, WHAT |'S YOUR LOCATI ON?

I . He may enphasi ze appropriate nunbers, letters, or words to
di stinguish between simlar aircraft identifications.
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J. He does not transmt to an alrcraft during the tinal approach,

t ouchdown, landing roll (touchdown), takeoff (lift-off), initial clinb,
or turn away fromthe field. It is very inportant that the pilot give
hi s undivided attention to flying the aircraft at these tines. However,
any observed condition or known information that may affect the safety

of the aircraft is transmtted i medi ately. Under no circunstances is
I nformation pertaining to hazardous runway, field, weather, or traffic
conditions withheld fromthe pilot of an approaching aircraft.

3-4. NUMBERS

A pathfinder controller verbalizes nunbers when transmtting by nunber
units or digits.

a. He transmts ceiling heights and flight altitudes using either way.

CEl LI NG FI VE HUNDRED (one unit); or CElILING FI VE ZERO ZERO (digits for
enphasi s).

ALTI TUDE ONE THOUSAND THREE HUNDRED (two units) or ALTI TUDE ONE THREE
ZERO ZERO (digits).

b. When expressing tinme, he uses the word TIME foll owed by the nunber.

0115 HOURS TI ME, ZERO ONE ONE FI VE.
1315 HOURS TI ME, ONE THREE ONE FI VE.

c. Wien transmtting el evation nunbers, he uses the words FlI ELD
ELEVATI ON and t he nunber.

El evati on Radi o Conmmuni cati on
17 (feet) FI ELD ELEVATI ON SEVENTEEN.
50 (feet) FI ELD ELEVATI ON FI FTY.

d. Wien transmtting w nd speed, he uses the word WND foll owed by
conpass direction and velocity (knots).

W ND TWO SEVEN ZERO AT FI VE.

e. When giving the headi ng, he uses the word HEADI NG fol | owed by
conpass nunbers (degrees); he omts the word DEGREES.

HEADI NG ONE TWO ZERO.

HEADI NG ZERO ZERO FI VE.

HEADI NG THREE SI X ZERO. (I ndicates north [direction] heading.)
3-5. PHRASES

A pat hfinder controller uses set phrases to control aircraft.
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Famllarity wth the term nol ogy and phrase style 1S essentl al.

a. Instruction Exanples.

(1) To issue takeoff (lift-off, departure) clearance when a del ay
I s not desired.

SI ERRA TWO SI X CLEARED FOR | MVEDI ATE TAKEOFF ( DEPARTURE), OVER

(2) To issue takeoff (lift-off) clearance when aircraft is
del ayi ng on the runway.

SI ERRA TWO SI X, TAKE OFF (DEPART) | MMEDI ATELY OR TAXI OFF THE
RUNWAY, OVER

(3) To authorize a requested straight-in approach after |anding
I nstructions have been i ssued.

SI ERRA TWO SI X; STRAIGHT - I N APPRCACH (to | anding strip or LZ)
APPROVED, OVER

(4) To authorize a right-hand traffic pattern.
SI ERRA TWO SI X, RI GHT TRAFFI C APPROVED, OVER.
(5) To issue the | andi ng sequence.

SI ERRA TWO SI X, YOU ARE NUMBER THREE TO LAND; FOLLOW THREE EI GHT
FIVE (aircraft identification nunber) ON DOMW ND, OVER

(6) To instruct an aircraft to extend downwi nd |leg to obtain
necessary aircraft separation.

SI ERRA TWO SI X, EXTEND DOMW ND FOR TRAFFI C SPACI NG OVER

(7) To advise an aircraft of information not included in |anding
I nstructions but inportant to aircraft safety.

SI ERRA TWO SI X, BE ADVI SED WE ARE RECEI VI NG AUTOVATI C FI RE FROM
THE EAST OVER

(8 To try to establish comunication wwth and |earn the
identification of an aircraft in his area.

UH ONE, TWO M LES WEST OF BLUE STRI P, STATE CALL SI GN, OVER
(9) To instruct aircraft to circle the LZ orlanding strip.
SI ERRA TWO SI X, MAI NTAIN LEFT (RI GHT) CLOSED TRAFFI C, OVER
(10) To issue a clearance to | and.

SI ERRA TWD SI X, CLEAR TO LAND, OVER

(11) To instruct an aircraft on final |anding approach that
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cl earance has been cancel |l ed.
SI ERRA TWD SI X, CONDUCT GO AROUND, OVER

(12) To informan aircraft to continue its approach to the |anding
ar ea.

SI ERRA TWO SI X, CONTI NUE APPROACH, OVER

(13) To informpilot of observed aircraft condition upon request
or when necessary.

SI ERRA TWO SI X, LANDI NG GEAR APPEARS DOMN AND I N PLACE, OVER

(14) To descri be vehicles, equipnent, or personnel in the novenent
area in a manner that will assist pilots in recognizing them

SI ERRA TWO SI X, Al RCRAFT TO LEFT OF RUNVAY, OVER SI ERRA TWO Sl X,
VEHI CLES ON TAXI VWAY, OVER

(15) To describe mlitary traffic as appropriate.

SI ERRA TWO SI X, BE ADVI SED HELI COPTER ON DEPARTURE END, OVER
SI ERRA TWO SI X, BE ADVI SED CH FOUR SEVEN (CH-47) ON RI GHT SIDE OF
RUNWAY, OVER

(16) To describe the relative positions of traffic using the clock
di recti on- and- di st ance net hod.

SI ERRA TWO SI X, U-SI X, YOUR THREE O CLOCK, FIVE HUNDRED METERS
OVER

b. Term nol ogy.
(1) Abort. Do not conplete |anding or takeoff (lift-off).

(2) Acknowl edge. WAs nessage received and understood?
(3) Affirmative. Yes.

(4) Be advised. Indicates additional information is forthcom ng,
such as an unusual condition or hazard to flight.

(4) Be advised. Indicates additional information is forthcom ng,
such as an unusual condition or hazard to flight.

(5) Break. Indicates the separation of back-to-back transm ssions
to two separate aircraft; or indicates the separation of the text
(message) from other portions of a transm ssion.

(6) Conduct go-around. Do not land, circle the | anding area, and
begi n anot her approach.
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(7) Correction. An error has been nmade in transm ssion; the
correct lata is forthcom ng.

(8) Execute. Drop personnel or equipnent.

(9) Form your own approach. Authorizes pilot to enter traffic
pattern at his discretion. (Most suitable for aircraft with a
slingload or or flights of aircraft.)

(10) Go ahead. Instructions to proceed wth nessage.
(11) | say again. Prefaces a nessage repeated by request.

(12) Last calling station. ldentity of station attenpting to
establ i sh communi cati on unknown.

(13) MAYDAY. Energency, clear airways.

(14) Negative. No.

(15) No drop. Do not drop personnel or equipnment.
(16) Qut. Transm ssion ends and no response required.
(17) Over. End of transm ssion; response is expected.
(18) Read back. Repeat nessage.

(19) Report. Pilot contacts control facility when reaching a
desi gnated | ocation, for exanple, REPORT ONE M LE QUT.

(20) Roger. Transm ssion received and under st ood
(21) Say Again. Request repetition of a nessage.

(22) Standby. Pause for a few seconds; or, prepare to drop
per sonnel or equi pnent.

(23) State call sign. Requests the aircraft's identify.

(24) State intentions. Requests the aircraft's plans.

(25) State |ocation. Requests the aircraft's exact |ocation.
(26) Unable to approve. Pilot's request refused.

(27) Verify. Check with originator.

(28) Words twice. Communication difficult; transmt each phrase
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tw ce.

(29) WLCO. | understand and will conply.

(30) You are unreadable (broken, garbled). Transm ssion cannot be
under st ood.

Section |I1. LAND NGS

The safe |anding of aircraft requires control of the airspace around
the site as well as the area on the ground. Managing air traffic
I nvol ves using traffic patterns and nai ntai ning separation of aircraft.

3-6. TRAFFI C PATTERNS

Atraffic pattern is a neans of control used by the pathfinder to

assi st in airspace managenent over his location, which is in and around
a landing site, airfield, LZ or DZ (Figure 3-1). Atraffic pattern
normal |y extends out to one mle fromthe final approach of the |anding
area in all directions, depending on the type of aircraft or size of
the facility.

a. Inanormal (left) traffic pattern, the aircraft nmakes all left
turns, keeping airfield, landing site, LZ, or DZ to the pilot's left.
In a right traffic pattern, the aircraft makes all right turns, keeping
everything to the pilot's right.

b. The traffic pattern is used to control aircraft separation around a
no-threat landing site. Rotary-wing aircraft may enter the pattern from
any direction as long as safety requirenents are net. (Refer to Chapter
4 for fixed-w ng procedures.) The altitude is determ ned by the height
of the obstacles or aircraft requirenent, and maybe adjusted as the
situation dictates.

c. The altitude flown while in the traffic pattern is normally between
1,000 and 1,200 feet, but may vary dependi ng on the nature and
requi renments of the m ssion.
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Flgare 3-1. Alr rafilc patterns.

3-7 METHODS OF ENTRY

An aircraft may enter the traffic pattern fromany point and from any
direction within the area surrounding the | anding strip/zone,
consistent with safety requirenents.

a. Entry into the traffic pattern normally occurs in the first one
third of the closest leg at an angle no greater than 45 degrees.

b. A straight-in approach nmaybe expeditious to a pilot as long as it is
within safety requirenents. The criteria for a straight-in approach is
that the aircraft is within 30 degrees on either side of the |Iand

headi ng.

c. Acircling approach is when an aircraft approaches the |ocation from
any direction, overflys the landing site, and circles to the direction
of landing. Normally, the pathfinder advises the pilot which direction
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to circle to expedite the approach and to avold other tratfic 1n the
sane airspace. This is the type approach often encountered by the
pat hf i nder .

d. Departing aircraft normally | eave on the sane heading as | andi ng or
as close to it as possible, depending upon the wind direction. Wen the
aircraft's destination is not in the direction of departure, the
aircraft may fly a portion of the traffic pattern. The pathfinder's
responsibility is to ensure that arriving and departing traffic does
not conflict.

e. Closed traffic is used when an aircraft does not |and on the first
approach, or during DZ operations when an aircraft is required to nake
nore than one pass over the DZ

f. A go-around is used when for sone reason it is not desirable for the
aircraft to land after the pilot has reached the final approach |eg of
the traffic pattern.

3-8. TRAFFI C PATTERN LEGS

There are five possible legs to a traffic pattern; however, they are
not all used every tinme. The mninmum pattern that can be flown is the
final approach |leg; regardl ess of the type approach nade, the final
approach is always fl own.

a. Upwind Leg. flight course parallel to the |land heading in the
di recti on of |anding.

b. Crosswind Leg. A flight course at a right angle to the |Iand headi ng
off its upw nd | eg.

c. Downwi nd Leg. A flight course parallel to the Iand heading in the
di recti on opposite of | anding.

d. Base Leg. Aflight course at a right angle to the | anding runway off
Its approach, extending fromthe dowmwind leg to the intersection of
the runway centerline (extended).

e. Final Leg (Approach). A flight course in the direction of |anding
al ong the runway centerline, extending fromthe base |l eg down to the
runway.

3-9. ADVI SOCRY SERVI CE

The pat hfinder controller issues advisories in his area of
responsibility for the safe operation of aircraft. Such information may
I ncl ude tenporary or permanent conditions on the landing field.

a. Tenporary conditions may include construction work on or imedi ately
adj acent to the novenent area; rough portions of the novenent area;
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degraded braking conditions caused by 1ce, snow, nud, Slush, or water
on the runway; or parked aircraft on the novenent area.

b. No two | anding areas and situations are identical. Each | ocation
presents its own problens with respect to environnental conditions,
pecul i ar weat her, preferred | anding directions, and so forth.

(1) The final approach to a particular runway may require a glide
sl ope angle that is higher than normal.

(2) Unusual terrain features near the airfield may, under certain
w nd conditions, create turbulence that can be hazardous to
aircraft operating nearby. Al so, helicopters operating nearby can
create turbul ence that maybe hazardous to |light aircraft.

(3) Prohibited areas, nountains, or other obstacles directly in
line with the end of the runway may require abrupt turns
I medi ately after takeoff (lift-off).

(4) Friendly artillery or nortar fire wwthin the control zone may
require that the pathfinder give the pilot information pertaining
to the origin, range, direction, and maxi nrum ordi nate of the
firing. Alr strikes within the control zone, especially those
I nvol vi ng hi gh-performance aircraft, nust be included. Information
pertaining to the eneny situation nust also be given to the pilot.

3-10. SPACI NG TECHNI QUES

Spaci ng provi des nore Separation between aircraft in the traffic
pattern to alleviate traffic congestion. There are basically two

nmet hods used to obtain the separation required: the 360-degree turnout
and the traffic pattern extension.

a. Instructions for the 360-degree turnout (a 2-m nute maneuver) nmay be
I ssued at any point in the traffic pattern except on the final

approach. Wen a pilot receives instructions to begin a 360-degree
turnout, he turns away fromthe center of the |landing site, nakes a
wide circle, and reenters the traffic pattern at about the sane point
fromwhich he left it (Figqure 3-2). Subsequent turnouts naybe required
I f adequate space is not obtained fromthe first one. An exanple of the
radi o di al ogue between the pathfinder and the pilot is as foll ows:

Pat hfi nder: DELTA THREE SI X, BEG N THREE SI X ZERO DEGREE TURNOUT FOR
SPACI NG AND REPORT REENTRY.

Pilot: ROGER (After turnout is conplete) LIMA ONE SI X, DELTA THREE SI X
HAS REENTERED

Pat hfi nder: DELTA THREE SI X, ROGER, REPORT BASE.
Pi |l ot: ROGER
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b. Extension of the traffic patternis |limted to three |legs: upw nd,
crosswi nd, and downw nd (Fiqure 3-3); however, only one |eg may be

extended at a tine. The base | eg and final approach cannot be extended
because they run back into the traffic pattern itself. Instructions to
extend the traffic pattern will include the length of the extension; it
Is normally twice the original length of that leg. Care is taken not to
extend the leg too far where you | ose visual contact wth the aircraft.
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Figura 3-3. Traffic palarn extenalen.

3-11. FI NAL LANDI NG | NSTRUCTI ONS

Final l[anding instructions consist of a current wind reading (direction
and velocity) and clearance to |land. Any change to the situation nay be
included in the final landing instructions. Final |anding instructions
shoul d be issued as soon as the pilot reports fromthe designated

poi nt, but not too early. As a rule, once an aircraft has been cl eared
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to land, that clearance cannot be resclinded except In extremne
situations. The optinmumreporting points vary, depending on the
situation.

Situation Reporting Poi nt
Aircraft in traffic pattern. Base leg of traffic pattern.
Strai ght-in approach. Fi nal .
Aircraft authorized to form own :
Fi nal .
appr oach.

a. Flights of aircraft flying in formation (other than in trail) and
aircraft with a slingload usually formtheir own approach.

b. In-flight enmergencies have top priority to land, followed by nedi cal
evacuation aircraft. Next priority is given to nultiple aircraft and
slingloaded aircraft in the event two or nore mssions arrive at the
sanme tine. Al other flights follow these.

3-12. TAXI | NG Al RCRAFT

When issuing taxiing instructions, the pathfinder includes a route for
the aircraft to followin the novenent area plus instructions to hold
at a specific point, if necessary. However, novenent of aircraft within
| oadi ng, mai ntenance, dispersal, or parking areas is the pilot's
responsi bility, although he m ght be assisted by signal nen.

a. The controller holds a taxiing aircraft short of an active runway by
at least two airplane lengths. This procedure ensures that | anding
aircraft have sufficient clearance.

b. The controller issues concise and easy-to-understand i nformation.

SIERRA TWO SI X, TURN RI GHT AT S| GNALMAN. TANGO THREE SI X TURN LEFT AT
END OF RUNWAY, OVER

3-13. M Nl MUM Al RCRAFT SEPARATI ON REQUI REMENTS

The following m ninmum separation criteria should be followed during
normal operations. Conbat situations, however, may dictate | ess
separ ati on

a. Arriving Aircraft. The preceding aircraft (A) has taxied off the
| andi ng strip before the arriving aircraft (B) crosses the approach end
onits final glide (Figure 3-4, A.

b. Departing Aircraft. The preceding aircraft has either crossed (A
the opposite end of the runway or turned away (B) fromthe projected
path of the departing (C) aircraft before the latter begins its takeoff
run (Figure 3-4, B).
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c. Departing and Arriving Aircratt. The departing aircratt (A) has
crossed the opposite end of the runway before the arriving aircraft (B)
crosses the approach end on it final glide (Figure 3-4, Q.

d. Departing, Preceding, and Arriving Aircraft. The preceding aircraft
(A) and arriving aircraft (B) taxied off the runway before the
departing aircraft (C) begins takeoff run (Fiqure 3-4, D).

p T 3
. fa

B e i
_—_—_— [

C ) -

- fal] B
Figura 3-4. Minlmum separetion requirements.

Section I1l. GROUND- TO- Al R COMMUNI CATI ONS

A rapid and efficient neans of conmmuni cation between aircraft and
ground stations is necessary in air traffic control. Two-way radio is
t he best neans since information can be exchanged quickly and there is
little doubt as to the intent of the nessages. Al aircraft may not be
equi pped with operational radios; therefore, a systemof visual signals
has been established. The visual system also serves as a standby or
backup neans of conmunication in case of radio failure in the aircraft
or at the control center, or if an aircraft desires to | and and does
not have the control frequency (Table 3-1). Col ored snoke signals may
al so be used, but their use nust be coordi nated between the pathfinder
and the aviation unit.
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3-14. ELECTRONI C WARFARE ENVI RONVENT

The pat hfinder should anticipate an active electronic warfare
environnment for all operations and ensure that he is famliar with the
proper counter-counterneasures to be used. These include prowords that
Indicate a switch to an alternate radio frequency, transm ssion

aut henti cation procedures, brevity codes, and required reports to be
initiated when eneny interference is suspected. Proper radiotel ephone
procedures and SO are used during all operations.

a. To limt the possibility of conprom se, pathfinders reduce the

el ectronic signature at the LZ/ DZ by dependi ng on thorough m ssion

pl anni ng and coordi nation to devel op control procedures that enable the
m ssion to be executed under radio listening silence. This is the goal
of all pathfinder m ssions.

b. When mission planning tine is limted, or tactical and or

nmet eor ol ogi cal conditions present a constantly changing i nfluence on
the operation, it is likely that GIA communications wll be required to
resol ve possible conflicts between friendly airspace users and to

advi se of previously unknown restrictive | anding conditions (w nd
gusts, hazardous sl opes, obstacles, soft |anding surfaces, or
limtations in the nunber of |anding points available). Training and
close liaison with aviation aircrews enables the pathfinder to devel op
an under standi ng of what information is pertinent to the situation.
This reduces transmssion tinme to the m ni num

c. When an unknown i nfluence causes any variation in the m ssion plans,
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It 1S managed as an exception to establlshed procedures. l|he nost
guestionabl e part of the mssion is the exact |ocation of the |anding
site. Avariety of influences nmay necessitate its relocation. For

I nstance, ground fog may cause a delay unless the |anding site is noved
to a higher elevation. Unless the proposed |landing site is secured and
has been surveyed by either air or ground reconnai ssance, its
suitability to provide an adequate nunber of |anding points or an
assenbly area for the ground unit is questionable.

d. If the mssionis to reinforce or to resupply a ground unit in
contact, a change in the tactical situation may al so nake the proposed
| ocation unsuitable. The closer the proposed site is to the eneny
activity, the nore questionable it is that any specific location wll
remain suitable to mssion requirenents fromthe tinme of planning

t hr ough executi on.

e. Therefore, maintaining radio silence within the LZ is inportant.
Because of this, nost air novenents require the establishnent of a CCP
to ensure a common point fromwhich the pathfinders and the aircraft
can reference their relative positions and provide each other tine to
adj ust to any additional changes.

f. The GTA net is strictly for comrunications, but the pathfinder
cannot assune that all transm ssions are fromaircraft. A |og of
arrivals is kept in the event an aircraft is overdue at a destination.
The headquarters in charge of flight plans contacts internedi ate stop
points to identify the last known |location and to aid in

search- and-rescue operations.

3-15. GROUND- TO- Al R TRANSM SSI ONS

The |ist of possible situations a pathfinder nmay encounter while using
GTA is endl ess. However, if he can master the follow ng four npst
common ones, he will be able to handle just about anything.

a. Situation 1--Known Aircraft Locati on.

(1) Initial contact. Pilot radios transm ssion at coordinated tine
and | ocati on.

(a) Pilot: ALPHA ONE LIMA ONE SI X (ALL16), THI'S IS ROVEO TWD
BRAVO TWD SEVEN ( R2B27), OVER

(b) Pathfinder: ROVEO TWO BRAVO TWO SEVEN, THIS | S ALPHA ONE
LI MA ONE SI X, OVER

(c) Pilot: THI'S I' S BRAVO TWO SEVEN, CCP | NBOUND, OVER

(d) Pathfinder: THIS IS LIMA ONE SI X, STATE TYPE, NUMBER, AND
| NTENTI ONS, OVER
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NOIE: Arter establishnment ot two-way communi cations, call signs may be
abbreviated. Wth multiple flights, instructions issued by pathfinder
GTA comuni cation should identify the particular situation by including
that station's call sign at the beginning of the transm ssion.

(e) Pilot: TH'S IS BRAVO TWO SEVEN, FOUR UH- SI XTI ES
(UH 60s), TROOP DROP- OFF AND SLI NGLOAD FOR YOUR SI TE, OVER

(f) Pathfinder: THIS IS LIMA ONE SI X, ROGER, HEADI NG THREE TWD
FI VE (325), THREE THOUSAND ( 3, 000) METERS. LAND THREE TWD

FI VE, SI GNAL ON CALL, LAND ECHELON RI GHT SLI NGLOADAI RCRAFT USE
NUMBER FOUR LANDI NG PO NT CONTI NUE APPROACH FOR VI SUAL

CONTACT, OVER

(2) Air traffic control information.
(a) HEADI NG THREE TWO FI VE, (distance) THREE THOUSAND METERS,
OVER

(b) LAND THREE TWO FI VE, OVER

(3) Pertinent information.

(a) SIGNAL ON CALL (prepare to establish positive visual
contact).

(b) FOUR UH SI XTI ES (UH 60s) I N ECHELON RI GHT (advi ses pil ot
of the size of landing site).

(c) SLINGLOAD PO NT ON NUMBER FOUR TOUCHDOMN PO NT ( ni ght
only).

(d) GSI SETTNG SEVEN (approach angle fromthe glide slope
I ndi cator).

(e) FIELD ELEVATION, FOUR TWDO FI VE FEET (actual field
el evati on).

(4) Advisory information.

(a) Flight advisories include the eneny situation (if a threat
to the aircraft).

(b) Landi ng advi sories include surface conditions on the
| andi ng site (sand, nud, or blow ng snow), and GSI setting
nine or above (steep approach).

(c) Departure advisories include obstacles in path of aircraft
| eaving the site (obstacles above the obstacle departure
lights).

(5) Aircraft in sight.

(a) Pathfinder: BRAVO TWO SEVEN, THIS IS LIMA ONE SI X, | AM AT
YOUR TWELVE O CLOCK, FIVE HUNDRED METERS, | DENTIFY S| GNAL,
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OVER.

(b) Pilot: THI'S I'S BRAVO TWO SEVEN, | | DENTI FY GREEN SMXKE,
OVER.

NOTE: At night during specialized activity such as external |oad
drop-off or pickup, or when unsafe surface conditions require the
mar ki ng of specific |landing points, that arrangenment nust be known by
the flight |eader to enable himto organize the flight for |anding. A
light gun with a dot-dash sequence is used to identify the site.

(c) Pathfinder: THIS IS LIMA ONE SI X, VISUAL CONTACT (and once
the pilot identifies the site), WND THREE TWO FI VE AT El GHT,
CLEAR TO LAND, OVER

NOTE: Once the pilot identifies the site, the pathfinder issues final

| andi ng instructions. If a traffic pattern has been established and is
In use, the aircraft is placed in the traffic pattern at a safe and
expedi tious |location and the pilot is instructed to report base. Wen
the pilot reports base, the pathfinder issues final |anding

I nstructions. For special situations, the pathfinder may elect to
require the pilot to circle left or right in lieu of placenent in the
traffic pattern, and then he issues final |anding instructions.

(6) Departure Instructions.

(a) Pilot: LIMA ONE SI X, TH S I S BRAVO TWO SEVEN, READY FOR
DEPARTURE, OVER

(b) Pathfinder: THIS IS LIMA ONE SI X, WND THREE TWO FI VE AT
El GHT CLEAR TO DEPART STATE | NTENTI ONS, REPORT CLEAR OF
LANDI NG ZONE, OVER

NOTE: If the departure heading is different fromthe | and heading, the
departure headi ng nmust be given as the first elenent of the departure
I nstructions.
(c) Pilot: THI S I S BRAVO TWO SEVEN, RI GHT BREAK AFTER
DEPARTURE, OVER

(d) Pathfinder: THIS IS LIMA ONE SI X, ROGER, OVER
(e) Pilot: THIS I'S BRAVO TWO SEVEN, CLEAR TO THE WEST, OVER

(f) Pathfinder: THIS IS ALPHA ONE LI MA ONE SI X, ROGER, QUT.

b. Situation 2--Aircraft Reporting froma Cardinal D rection and
Di st ance.

(1) Quite often, nmutually supporting helicopter operations are
conducted to increase the security of an LZ operation; for

exanpl e, a team of observation and attack helicopters maybe acting
as a screen for the LZ. The team nmay not contact the pathfinder
because there is no intention of landing and the utility or lift
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alrcratt know of their |ocation because they conmunicate over
internal UHF and or VHF radio nets. The need could arise that
aircraft not originally expected by the pathfinder nmay require

| anding at the LZ. In this instance, the initial contact requires
a different response by the pathfinder.

(2) Because of possible conflict with aircraft departing the

| anding site in the sane direction, it is necessary to track the
I nbound aircraft's course and to include this unexpected arrival
as an advisory to mssion aircraft. To accurately track the
aircraft, the pathfinder uses a comonly known point (in the
direction of the aircraft) to control the situation. This point
can be a promnent terrain feature, a checkpoint, or an aeri al
control point previously established by the ground unit for
maneuver control. This situation is identical to situation 1

except the headi ng and di stance are not given.
c. Situation 3--Aircraft with an In-Flight Energency.

(1) An in-flight enmergency occurs when an aircraft devel ops a
mechani cal problemthat challenges the pilot's ability to maintain
control. Due to the pilot's preoccupation with his inmedi ate

probl em the pathfinder assists by noving the other air traffic
away fromthe aircraft with the energency, who has priority. If

t he energency devel ops before initial contact, operational
security requires a full information exchange as in a standard
transm ssi on.

(2) After the energency has been declared by the pilot, the
situation continues as foll ows.

(a) Pilot: ALPHA ONE LIMA ONE SI X (A1L16), THIS IS CHARLIE
ZERO WHI SKEY ZERO TWD (COWD2), | N-FLI GHT EMERGENCY ( MAYDAY),
OVER.

(b) Pathfinder: THIS IS LIMA ONE SI X, WND ZERO THREE FI VE AT
SI X, CLEAR TO LAND, STATE I NBOUND HEADI NG OVER

(c) Pilot: THIS I'S WH SKEY ZERO TWDO, HEADI NG TWD SI X ZERQ,
OVER.

(d) Pathfinder: ALL STATIONS, THIS IS ALPHA ONE LI MA ONE Sl X,
BE ADVI SED, | N FLI GHT EMERGENCY APPROACHI NG FROM THE EAST,
REMAI N CLEAR OF LANDI NG SI TE AND MAI NTAI' N RADI O SI LENCE UNTI L
EMERGENCY HAS BEEN TERM NATED BREAK - VWH SKEY ZERO TWO, CAN |
BE OF FURTHER ASSI STANCE, OVER

(e) Pilot: THI'S IS WH SKEY ZERO TWO, NEGATI VE, OVER
(f) Pathfinder: THIS IS LIMA ONE SI X, ROCER, OVER
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NOIE: Advise the energency alrcraft ot any alrcratt remal ning on the

| andi ng site. For exanple, WH SKEY ZERO TWO, BE ADVI SED, TWO UH ONEs ON
NORTH END OF SITE. After the energency has been term nated and nornal
operations can continue, transmt a net call. The energency may be
term nated only by the pilot declaring the energency.

(g) Pathfinder: ALL STATIONS, THIS IS ALPHA ONE LI MA ONE Sl X,
EMERGENCY HAS TERM NATED, | CAN ACCEPT TRAFFI C, OVER.

(3) Departure instructions are the sane as in situation 1.

d. Situation 4--Msoriented Aircraft.

(1) During limted visibility, adverse weather, in-flight
energencies, or when a map i s not accessible, pilots may becone
unsure of the location of the landing site and they may not be at
an easily identifiable land point. In such cases, the pathfinder
Is able to assist the pilot by directing himto either a known

| ocation or the landing site. At terrain flight altitudes, the

m sorientation maybe as little as 200 neters in sone environnents.
The pat hfinder may hear the aircraft but cannot see it. Pilots
whose aircraft have the proper equipnment may use FM hom ng

techni ques and may get a proper orientation during the initial
contact w thout requesting a |long or short count. For signal
security, FM homng is one of the |east desirable nethods for

navi gati on because of the increased requirenent for the ground
station to transmt. If the pilot can identify his point in
relation to a known point, the pathfinder can reconmend an i nbound
headi ng.

(2) Inthis exanple, an aircraft at the CCP is unable to establish
voi ce communi cation with the pathfinder due to | ow altitude or
radio interference. Know ng the |anding zone |ocation, but unsure
of the exact location of the landing site, the pilot continues his
flight closer to the center of the zone.

(a) Pilot: ALPHA ONE LIMA ONE SI X (Al1L16), THI S IS CHARLIE TWO
ECHO THREE FOUR (C2E34), OVER

(b) Pathfinder: CHARLIE TWDO ECHO THREE FOUR, THI S | S ALPHA ONE
LI MA ONE SI X, OVER

(c) Pilot: TH'S IS ECHO THREE FOUR, FOUR UH- ONEs | NBOUND FOR
LANDI NG, REQUEST NAVI GATI ONAL ASSI STANCE, OVER

(d) Pathfinder: THIS IS LIMA ONE SI X, DO YOU HAVE FM HOM NG
CAPABI LI TY?

(e) Pilot: THIS I S ECHO THREE FOUR, AFFI RVATI VE, OVER

(f) Pathfinder: THIS IS LIMA ONE SI X, SHORT COUNT FOLLOAS
(1-2-3-4-5-5-4-3-2-1), END SHORT COUNT STATE | NBOUND HEADI NG
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OVER.

(g) Pilot: TH'S IS ECHO THREE FOUR, SAY AGAIN, OVER

(h) Pathfinder: THIS IS LIMA ONE SI X, ROGER, ORBI T PRESENT
LOCATI ON, DESCRI BE PROM NENT TERRAI N FEATURES, STATE LAST
KNOM LOCATI ON, HEADI NG, AND DI STANCE FLOAN, OVER

(i) Pilot: THHS IS ECHO THREE FOUR, CCP HEADI NG THREE SI X
ZERO, TWDO THOUSAND METERS, | SEE A THREE- ACRE POND W TH DAM ON
THE SOUTH, ORI ENTED EAST- WEST OVER.

NOTE: The pathfinder plots the course correction and continues with the
standard transm ssion.

(j) Pathfinder: THIS IS LIMA ONE SI X, HEAD NG TWD NI NE ZERQ,
El GHT HUNDRED METERS (advisories if any), OVER

(3) The standard ATC information continues as in situation 1 and
ends with DESCRI BE PROM NENT TERRAI N FEATURES EN ROUTE, OVER
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|THIS CHAPTER IMPLEMENTS STANAGs 3218 AND 3619 AND QSTAG 585.

CHAPTER 4
HEL| COPTER LANDI NG ZONES

Hel i copter | anding zones contain one or nore helicopter

| anding sites. A control center is established at each

| anding site and a rel ease point (manned or unmanned) is
normal |y selected for the LZ ( STANAG 3619).

Section I. SITE SELECTI ON AND LANDI NG PO NTS

The ground unit commander, in coordination with the supporting
aviation unit, selects the location of helicopter LZs that support the
ground tactical plan.

4-1. REQUI REMENTS

M ni mum | andi ng space requirenents and m ni nrum di stance between

hel i copters on the ground depend upon a nunber of variables. These
requi renments are covered by aviation unit SOPs, or they are
prearranged by the aviation unit commander in coordination with the
pat hfi nder | eader. The final decision concerning m ninmmlanding
requirements rests with the aviation unit commander. In selecting

heli copter landing sites from maps, aerial photographs, and actual
ground or aerial reconnai ssance, the commander considers the foll ow ng
factors.

a. Nunber of Helicopters. Aninportant factor is the nunber of
helicopters required to land at one tine at one site to acconplish the
m ssion. It maybe necessary to provide another |anding site(s) nearby
or to land helicopters in successive |lifts at the sane site.

b. Landing Formati ons. When they can, helicopters should land in the
same formation in which they are flying. However, planned formations
may require nodification for helicopters to land in restrictive areas.
If a nodification in flight formation is required for |anding, use the
change requiring the least shift in the formation (Figure 4-1).
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Flgure 4-1. Slandard Aight and landing formatlang,

Surfaces nust be firmenough to prevent
creating excessive dust, or blow ng
snow. Rotor wash on dirt, sand, or snow covered surfaces may obscure
t he ground and shoul d be avoi ded, especially at night. Renove from

| andi ng points debris that coul d danmage the rotor bl ades or turbine

engi ne(s).

d. Gound Slope. The ground should be relatively |evel and the sl ope
shoul d not exceed 7 degrees if the helicopter is to land safely
(Figure 4-2). However, observation and utility helicopters can

term nate at a hover over ground sl opes exceeding 7 degrees to |oad or
to off-1oad personnel or supplies. Large utility and cargo helicopters

c. Surface Conditions,
hel i copters from boggi ng down,
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can also land on terrain wth a slope ranging trom0 degrees to [
degrees. Froma 7- to 15-degree slope, direct pilots to hover, as
appropri ate. Make | andi ngs upsl ope whenever possible and avoi d | andi ng
downsl ope.

NOTE: To determ ne slope in percentage or degrees, all neasurenents
may be expressed in feet or neters. If the elevation on the nap sheet
IS expressed in neters, convert neters into feet by nultiplying by
three. If in feet, convert to neters by dividing by three.

e. Approach and Departure Directions. The direction of |anding should
be over the | owest obstacles and generally into the wnd, especially
at night. However, if there is only one satisfactory approach
direction, or if it is desired to nmake maxi num use of the avail able

| andi ng area, nost helicopters can land with a crosswind of 6 to 9
knots or a tailwind of O to 5 knots. For w nd stronger than 9 knots,
the pilot lands into the wind. The sane considerations apply to
departures from |l andi ng sites.

f. Prevailing Wnd. Consideration of approach and or departure routes
IS nore inportant than that of prevailing wind unless a crossw nd

vel ocity exceeds 9 knots. The ability to | and crosswi nd or downw nd
depends on the type of helicopter. Small helicopters can accept | ess
crosswind or tailwind than larger, nore powerful helicopters.

g. Density Altitude. The density altitude is determned by altitude,
tenperature, and humdity. For planning, as density altitude

| ncreases, the size of the LZ nust al so be increased because high,
hot, and hum d conditions decrease the |ift capabilities of

hel i copters using that site.

h. Loads. Mdst helicopters cannot clinb or descend vertically when
fully | oaded. Therefore, a large area and better approach/departure
routes are required for fully | oaded helicopters than for enpty or
lightly | oaded ones.
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| . Obstacl es. Landing zones should be free of tall trees, power |ines,
and simlar obstructions on the approach/departure ends of the | anding
site. Cbstacles within the landing site, such as rocks, stunps, holes,
and thick grass or brush (over 0.45 neter or 18 inches), nust be
renmoved. For planning, an obstacle ratio of 10 to 1 should be used;
that is, a landing point requires 100 feet of horizontal clearance
froma 10-foot tree if helicopters nust approach or depart directly
over the tree.

NOTE: The helicopter unit comrander nakes the final decision on
m ni mum | andi ng requirenents based on the effects of air density,
sl ope, and surface conditions. These requirenents should be avail able

file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/Ch4.htm (4 of 33) [06/03/2004 3:22:00 AM]



FM 57-38 Chptr 4 - Helicopter Landing Zones
in oral instructions during early m ssion planning.

4-2. ALTERNATE SI TES

Eneny action, unfavorable terrain, or changes in the tactical or

| ogi stical situation may require alternate landing sites. These are
selected primarily by the ground unit conmander to support the
tactical plan. On the recomendati ons of the aviation unit conmander
and the pathfinder on the site, the ground commander (or his
representative) decides when alternate sites will be used.

| nstructions concerning their use nust be given to pathfinders by the
fastest neans avail able. Pathfinder and aviation unit conmmanders do
not have the authority to shift to an alternate LZ(s) unless such
authority has been specifically del egated by the supported ground unit
commander .

4-3. LANDI NG PO NTS

These are areas/points (designated by the pathfinder |eader) that can
support the weight of a helicopter. As a guide, a helicopter requires
arelatively level, cleared, circular area from25 to 100 neters in

di ameter for landing. This depends on the type of helicopter. The area
around the |l anding point nust be cleared of all trees, brush, stunps,
or other obstacles that could danmage the helicopter. Cenerally, a
hel i copter requires nore |anding area during darkness than during
dayl i ght. Considerations such as helicopter type, nature of |oad,
climate, and visibility affect what size landing point is used for a
particular |anding site.

a. The surface of the | anding point center nust be |evel and
sufficiently firmto allow a fully | oaded helicopter to land and, if
necessary, to shut down, restart, and depart w thout sinking into the
ground. The term "hard surface" indicates the proper condition.

b. The entire | anding point nust be cleared of any | oose material that
could be blown up by the rotors. The termis "cleared to ground

| evel ." It would not, for instance, be necessary to clear grass up to
0.3 nmeter (1 foot) high that m ght cover a level field unless a fire
ri sk existed. A dusty surface can be stabilized with water, if
avai | abl e. Snow can be packed to reduce the anmount of bl ow ng snow and
renoved to reveal hazards.

c. If ground obstructions cannot be cl eared, sone helicopter
operations can be perforned wthout the helicopter |anding. The sane
di mrensi ons for clearing and ground markings are required, but the
hel i copter hovers above ground obstructions that prevent it from

| andi ng. However, every effort is nmade by ground troops to inprove

| andi ng point surfaces to allow the aircraft to | and.
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d. Recommended m ni num di stances between | anding points within a
| anding site are neasured fromcenter to center as foll ows:

Size 1 | andi ng poi nt
Si ze 2 | andi ng poi nt
Si ze 3 | andi ng poi nt
Si ze 4 | andi ng poi nt

Size 5 | andi ng point . .
Use a 100-neter separation betmeen

. 25
.35
.90
. 80

nmet ers.
met er s.
met er s.

nmet ers.

. 100 neters.

all landing points if the aircraft
are of varying sizes (Figure 4-3).
HELICOFYER LANDING
SITES
EYMBLL
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Flgura 4-1. Eanding points
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Section I'l. ORGANI ZATI ON AND DUTI ES

The pat hfinder elenent is task-organized to establish and operate the
i nstallations required by the tactical plan of the supported unit(s).
These facilities may be within a single LZ or wi dely separat ed

t hrough-out a |l arge area of operations. The pathfinder |eader is
normal Iy at the nost inportant site. For the establishnment and
operation of one helicopter LZ, the pathfinder elenent is organized in
two working parties--a control center and a landing site party (also
called the marking party). A landing site party is required for each
site in the |landing zone. The control center party and the RP party
provide the sanme function for LZs or DZs.

4-4. CONTROL CENTER

The purpose of the CCis to coordinate aircraft in and around an LZ or
DZ and to pronpte a safe, orderly, and expeditious flow of air
traffic. The pathfinder |eader selects the exact |ocation of the CC
upon arrival in the area. The CCis positioned to facilitate visual
control of aircraft in and around the LZ or DZ.

a. For helicopter |anding zones, the nost desirable CC location is
along the aircraft flight route, but displaced fromthe |anding site.
This will reduce conprom se of the actual |landing site | ocation by
eneny el ectronic warfare assets, although the tactical situation m ght
dictate that the pathfinder | eader be on the site for control

pur poses. When an LZ has nore than one | anding site, or during reduced
visibility, the CC may be |ocated to performas a nanned rel ease
point, or final approach fix, to provide positive navigational

assi stance to arriving aircraft.

(1) The RP is an established traffic control checkpoint and the
final navigational checkpoint for aircraft approaching the | anding
site or air delivery facilities within an LZ or DZ

(2) The RP is also used by helicopter serials as a final

coordi nation point for control of planned ground or aeri al
supporting fires in and around LZs during the air novenent phase
of an air assault operation. The RP is normally not nmanned unl ess
extrenely difficult navigational problens are anticipated by the
air novenent conmander. The |ocation is tentatively selected from
map or air photograph studies as an easily identifiable point on
the planned flight route to the landing site. If manned, the RP
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should be on terraln that allows maxli mum etftective use of
| ong-range el ectronic and vi sual navi gation aids.

b. For single helicopter landing sites within a single LZ, the nost
desi rabl e GTA communi cation |ocation is on the site. Such a position
(particularly at night) enables the pathfinder ATC to observe the
final approach of helicopter formations, and it ensures correct
alignment with the required | anding direction and sufficient obstacle
cl earance.

c. A control center is organized to neet mssion requirenents. It nmay
consi st of a single pathfinder operating the GTA radio for a limted
period at a small site, or it nmay be staffed as foll ows:

(1) LZ or DZ commander. He supervises aircraft |andings and
departures, airdrops, and other pathfinder activities in the LZ or
DZ He may al so be the GTA radi o operator.

(2) GTA radio operator. He operates the radio used to naintain
communi cations wth pilots and provides the necessary advisories
for his airspace.

(3) Internal radio net recorder. He operates the radio used to
communi cate with other pathfinder elenents (when such a net is
applicable and required). He aids in the control of aircraft by
observation and naintains a record of aircraft arrival s/departures
and the type loads (if required).

4-5. LANDI NG SI TE PARTY
The landing site party consists of a site team| eader and additi onal
pat hfi nder s/ attached personnel, as required. However, a single

pat hfi nder may establish and operate a snall |landing site for [imted
peri ods.

a. The site team | eader is responsible for the reconnai ssance,
establishnment, and operation of the landing site. He supervises the
site and, at any tine, may supervise the GTA radi o operator. Sone of
his responsibilities include:

(1) Organizes at an objective rally point.

(2) Reconnoiters to determ ne:
(a) Long axi s.

(b) Usabl e area.
(c) Gound slope (conpute).

(d) Land headi ng.
(3) Determ nes best |anding formtion.
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(4) Designates slingload point(s).
(5) Enplaces and briefs GTA radi o operator.
(6) Cdears touchdown and slingload points.
(7) Organi zes personnel and |oads for air novenent.
(8) Cears or nmarks obstacl es.
(9) Prepares for night/day m ssions.

(10) Continues to inprove site.

b. The nunber of additional pathfinders enployed is dictated by the
size of the landing site, the expected density of air traffic, the
nunber and type of visual and electronic aids to be used, and the
tactical situation. Additional pathfinders operate the GIA radio and
the pathfinder internal radio net (if established), position and
operate navi gation and assenbly aids, and clear or nmark obstacl es.

c. O her personnel from supported units nmay be attached to the | anding
Site party to provide security, assist pathfinders in establishing and
operating the landing site, reconnoiter and mark assenbly areas, and
operate assenbly aids. Attached personnel nust be briefed and
rehearsed. |If they are given a reconnai ssance assignnent, it should
not include actual |anding areas; these areas are reconnoitered by

pat hfi nders.

Section Il1. LANDI NG SI TE OPERATI ONS

Once a site has been sel ected and communi cations established, the
operation of the site begins. Additional nmarkings and inprovenents are
continually made until the site is ready to support the ground
tactical plan.

4-6. COMVUNI CATI ONS

Communi cations are established in the GIA net and the pathfinder
internal net (if used) immediately upon arrival at the landing site.
These radio nets are nonitored at all tines (unless otherw se
directed) until operations at the site are conpl et ed.

a. Each helicopter landing site should be within ground conmuni cati on
range of the other sites and RPs (if manned). However, the tactical
situation may preclude this requirenent. The range of avail abl e radios
dictates the ability of facilities within the LZ to comuni cate wth
each ot her.

b. The utility cargo helicopter |anding site commander rapidly
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reconnoiters the area to determne the exact direction of |andi ng. He
calculates an intercept heading fromthe RP, if necessary. He selects
the location of the |anding point of the | ead helicopter of each
flight and determnes if the terrain or situation dictates any change
to the planned | anding formation. The site commander nust al so ensure
that |landing instructions are conpiled for transmttal to inbound

hel i copters, and that obstacles in or around the site are renpoved or
mar ked.

4-7. FLI GHAT FORMATI ONS

Hel i copters should |l and sinmultaneously in a planned flight formation.
If it beconmes necessary to land in a formation different fromthat in
whi ch they are flying, the landing site commander ensures that this
information is given to the flight | eader as part of the |anding

i nstructions. The exact |ayout of the | anding site depends upon

hel i copters not flying directly over other aircraft on the ground,
avai |l abl e | andi ng space, nunber and type of obstacles, unit SOPs, and
prearranged flight formations.

4-8. LANDI NG ZONE AND OBSTACLE MARKI NG

Normally, no LZ marking is used for day operations except snoke or
sonme other mninmumidentification neans. For night operations,

| anterns or field expedients are used to indicate the direction of

| andi ng and to mark individual |anding points (Figures 4-4 through
4-9). However, obstacles should be marked for daylight and night air

assault operations.
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a. At night, lights of different colors nmay be used to designate
different helicopter sites or to separate flights within a |arger
formation. Alighted T or inverted Y indicates the | anding point of the
| ead helicopter of each flight and the direction of approach (Figure
4-10). Additional lights are provided for touchdown points of other
helicopters in the flight. Helicopters should land with the right

| andi ng gear or skid just to the left of the light. (Red |lights are
avoi ded because they mark obstacles.)

b. When helicopters are inbound, all lights should be hooded or turned
upsi de down for security until the last practical nonent. Lights
shoul d be beaned in the direction fromwhich the helicopters approach.
A signal man should be used to direct the |Ianding of the | ead

hel i copt er.
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CAUTION

Theintensity of lights may be too bright for NV Gs, and colors cannot be seen through the
NV Gs; therefore, an aircrew member may have to look under the NV Gs to distinguish the
colors.

4-9. Al R ASSAULTS

During daylight air assault operations, obstacles that may be
difficult to detect and inpossible to renove (such as w res, holes,
stunps, and rocks) are marked with col ored panels or any other easily
i dentifiable neans (colored red). During night air assault operations,
red lights are used to mark all obstacles within a landing site that
cannot be easily elim nated.

a. In nost conbat situations, the need for security prohibits the use
of red lights to mark the tops of trees on the departure end of a

| andi ng zone. In training, however, or in a rear area |anding site,
red |ights should be used whenever possible. If obstacles or hazards
cannot be marked, aviators should be fully advised of existing
conditions by GIA radio. In any case, the pathfinder landing site

| eader ensures that the nost dangerous obstacles are marked first and,
I f possible, elimnated.

b. Pathfinders may mark initial assenbly points for troops, equipnent,
and supplies if required by the supported unit. These points are

| ocated to facilitate assenbly and clearing of the helicopter site

qui ckly and efficiently. If unit assenbly areas are to be used, they
arc selected by the ground unit conmander. |f necessary, supported
ground unit personnel acconpany the pathfinders to reconnoiter and
mark the unit assenbly areas, establish assenbly aids, act as guides,
and assi st in |anding and unl oadi ng operations. Such help for

pat hfi nders ensures the rapid clearing of troops, supplies, and

equi pnment fromthe | andi ng points.

c. Pathfinders have a limted capability to secure a landing site. If
they precede the initial assault elenents into a |anding site,
personnel fromthe supported ground unit may acconpany themfor
security.
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4-10. | NTERCEPT HEADI NG

The heading fromthe RP (or CCP if no RPis used) to the landing site
coi ncides as closely as possible with the landing direction to
preclude sharp turns by helicopter formati ons. The | arger the
formation, the nore inportant this becones. If a straight-in |Ianding
approach is not possible, then an intercept headi ng shoul d be
established (Figure 4-11). The intercept point should be far enough
fromtouchdown that it allows helicopters in formation a final
approach of at least 1 to 2 mles. Visual steering commands, tine and
di stance, terrain features, and el ectronic or visual navigation aids
may be required by flight |eaders to determine the intercept point and
the landing direction at the landing site.
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Figure 411, Intercept heading technique.

Section |I'V. LANDI NG ZONE OPERATI ONS

Hel i copters approach the LZ along a designated flight route. They are
normal |y organized into serials containing four or five helicopters
but may be platoon-size |ifts. One serial may contain a flight for
each helicopter site. However, flights of nmedium or heavy transport
hel i copter (CH 47 and CH-54), carrying artillery or other bul k cargo,
can often be expected to arrive at LZs in increnents of one or two
hel i copter (Figure 4-12). Subsequent flights follow at m nimumtine

I nterval s, which depend on the nunber of helicopters per flight, the
configuration and conditions of the landing site, and the nature of
the cargo to be | oaded or unl oaded. The aviation unit comrander
determ nes the tine between successive flights during planning. Once
an operation is in progress, pathfinders at the site may reconmend
changes to ensure helicopter safety or to expedite operations. (N ght
operations may increase the tinme and di stance between formations.)

Figure 4-12. Fllght lachnlques.
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4-11. COVMUNI CATI ONS CHECKPO NT

As each helicopter serial reaches the CCP on the flight route, the
flight | eader contacts the appropriate helicopter |anding site control
center. The CC then gives the flight | eader the heading fromthe CCP
to the landing site, the landing direction, and the foll ow ng ot her
pertinent information:

e The eneny situation.

e Friendly Field el evation.

e Landi ng formation.

e Terrain conditions.

e Traffic situation.

e (bstacl es.

e Availability of snoke or |ight gun.

e Visual approach path indicator setting.
e The next reporting point.

a. All helicopters in a flight switch to the pathfinder control
frequency on instructions fromthe flight | eader before reaching the
CCP.

NOTE: Pat hfinders are prepared at all tinmes to provide ATC and
navi gation assistance to all aircraft in and around the landing site
in the event those aircraft do not follow a specified flight plan.

b. The helicopter formation continues along the flight route to the
RP. Pilots are assisted by the electronic and visual navigation aids
at the RP (if manned). Al helicopters pass over or near the RP, and
each flight RP (if manned). All helicopters pass over or near the RP,
and each flight serial |eader reports passage of the RP to his
respective landing site CC and then flies directly to his assigned

| andi ng site. The individual |anding site CC assists any flight that
cannot |ocate its site, using visual signals, steering comrands, or
el ectroni ¢ hom ng techni ques.

(1) Day operation signals. For daylight operations, a specified
snoke color may be assigned to identify different |anding sites.
Si nce the nunber of snoke colors is |[imted, the sane col or may
have to be used by nore than one helicopter site. Sites that use
t he sane col or should be farther apart. Snoke is enpl oyed
sparingly because it marks a | ocation not only for friendly
forces, but for eneny observers as well. Generally, snoke is used
only in response to a pilot's request for help in identifying or

| ocating his helicopter site.
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(2) N ght operation signals. For night operations, pyrotechnics or
ot her visual signals are used in lieu of snoke. As in daylight,

red signals nean do not |land, or they indicate other energency
condi ti ons. Energency codes nust be planned and understood by all
concerned. Each flight lands at its assigned site in the manner

I ndi cated by CC nessages and the visual aids displayed.

Pat hfi nders may use arm and-hand signals to assist in controlling
t he | andi ng, hovering, and parking of helicopters.

4-12. AR CONTROL PO NTS

As required, pathfinders nmaybe tasked to manage ACPs to assi st
aircraft en route to the LZ

a. The ACP party consists of two or three pathfinders, or at |east one
pat hfi nder with assistants. They position and operate the electronic
and or visual navigation aids. They al so operate radios in the
pat hfi nder internal net (if used) and the GIA net. Monitoring the GIA
net permts ACP personnel to respond imediately to requests from
pilots for assistance in |ocating an ACP.

b. The pathfinder in charge of the ACP (assisted by avail able
personnel as needed) installs navigation aids imrediately upon arrival
at the site (or according to plan). Wenever possible, aids should be
established concurrently. If a priority for installing these aids is
required due to limted personnel or other factors, then the follow ng
priority is used.
(1) GTAradio This is placed into operation first. The electronic
hom ng beacon is then installed, if requested by the aviation unit
commander, since it affords |ong-range guidance. |If used, the
beacon nust be far enough away to prevent excessive interference
with the radios and to reduce the possibility of eneny fire
destroying the radi os and the beacon sinultaneously.

(2) Visual navigation aids. These navigation aids vary in nunber
and type dependi ng upon aviation unit SOPs and requirenents, and
the need for security. Grass or brush masking these aids is
renoved, but a nethod of concealing the markings is necessary if
eneny aircraft is sighted.

(3) Pathfinder internal net recorder He establishes communi cation
with the | anding zone CCs as quickly as possible to report the
state of ACP readiness and to provide infornmation on the eneny
situation near his location (if appropriate). He constantly
nonitors the radio unless directed to operate a beacon on a
definite tinme schedul e.
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(4) Security personnel. The ACP party may 1 nclude attached
personnel from supported units who are used to provide security.
They nove to assigned |ocations and take up security positions or
assi st in establishing and operating navigation aids and

comruni cati ons equi pnent .

Section V. N GHT OPERATI ONS

Dayti ne visual references (checkpoints for positive identification)
are difficult to see at night. Visual aids for night navigation emt
i1 lum nation. Too few visual references may cause pilots to
concentrate on a single light or a group of lights in a concentrated
area. This may induce visual illusions and can cause vertigo. To
elimnate this unsafe phenonenon, avoid marking LZs with a single

| i ght. Landing areas should always be lighted with two or nore |ights
that are w dely separat ed.

4-13. TACTI CAL LANDI NG LI GHTS

The tactical landing |light system provides visual cues for landing in
a tactical landing site. The inverted Y is the recommended system when
t he approach is nmade fromterrain flight altitudes. Approaches to a
tactical landing site are normally nade without the aid of the search
| anding light. The lighting for a tactical |anding zone nmay consi st of
hand- hel d flashlights or "beanbag" |ights arranged on the ground.
Regardl ess of the type lighting device used, a mninumof two |lights
w Il be used to identify the touchdown point.

a. At night, lights of different colors naybe used to designate
different helicopter sites or to separate flights within a | arger
formation. A lighted (inverted) Y indicates the |anding point of the

| ead helicopter in the flight (Figure 4-13). At additional touchdown
poi nts, helicopter should land with the right |anding gear or skid
just to the left of the light. Al |ights should be hooded or turned
upsi de down for security until the last practical nonment when

hel i copters are inbound. Lights should be beaned in the direction from
whi ch the helicopters approach. A signal man shoul d be used at a

slingl oad point.
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Figure 3-13. inverted Y,

b. During darkness, approaches are slightly steeper and slower than a
dayl i ght appr oach.

CAUTION

When fully night-adapted, the eyes become extremely sensitive to light, and exposure to a
light source causes partial or complete loss of night vision. Caution must be taken to avoid
exposure of pilots to light sources. When pilots are wearing NV Gs, pathfinders must either
avoid shining the light directly at the aircraft. or else use only NV G compatible light
SOurces.

c. One exanple of energency night lighting is to use vehicle
headl i ghts. Place two vehicles about 35 neters apart and 35 neters
downw nd of the |landing point with their headlight beans intersecting
at the center of the landing point (Figure 4-14). The helicopter

approaches into the wi nd, passes between the vehicles and |ands in the
| ighted area. This nethod is not suitable for |large helicopters.
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WING
HEUCCPTER APPROACH
Figure 4-14. Emergency night lighting by vehkcle
headlighta.

4-14. EXTERNAL LQOADS

External | oad enpl oynent can be difficult during darkness; however,
several nethods are available to the pathfinder. In the absence of
sufficient signalnen, reference lights (three |Iights spaced
triangularly 5 neters apart) are positioned 25 neters in front of the
| oad as a marker. This lighting configuration aids the flight-crew
during hookup, lift-off, and landing. Upon lift-off, the aircraft
clinmbs vertically until the |oad clears the ground. As the helicopter
begi ns forward novenent, sufficient power is applied to maintain a
clinb that allows the slingload to clear obstacles along the lift-off
path. The shorter the sling, the less altitude required to clear
obstacles. Sling length should be added to obstacl e height for
conputation of the distance required for departure cl earance.

4-15. MJILTI - HELI COPTER OPERATI ONS

Due to reduced vision at night, formation flying cannot be safely
conducted in a conplete bl ackout node at terrain flight altitudes
unl ess the unit is equipped with night vision goggles.

4-16. N GHT VI SI ON GOGGLES

To operate at terrain flight altitudes during low or md-Iight

| evel s, use night vision goggles. Because the lights in the tactical
lighting set are too bright for these goggles, place a filter over the
clear lens cover. If a filter is not available, paint the |ens cover
or cover it with plastic tape to reduce light intensity.
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Secti1on VI. ENVI RONVENTAL CONSI DERATI ONS

The pathfinder unit can anticipate supporting the aviation conmander
and ground unit comander in a variety of climtes and terrains. The
requi renents for establishing a landing site or zone are simlar.
However, sonme | and areas require extra precautions and care in the

sel ection and preparation of an LZ to safely and expeditiously receive
aircraft.

4-17. PILOT | NPUT

It is inportant to renenber that the pilot (based on his experience
and responsibilities to aircraft and crew) determ nes whether or not a
proposed | anding site is safe.

a. Cimatic and terrain environnents include cold weather, jungle,
desert, and nountainous terrain. (For nore detailed information on the
climate, terrain, and operational aspects of these areas, see FM 90- 3,

FM 90-5, and FM 90-6.)

b. Each area requires special procedures on the part of the pilot. The
pat hfi nder who i s know edgeabl e regardi ng these procedures can better
advi se and assist aviators and the supported ground unit.

4-18. COLD WEATHER OPERATI ONS

Col d weat her flying conditions may be encountered in many parts of the
worl d. Extrene cold and bl owi ng snow pose special problens in ground
operations and flight conditions. The problens presented by ice, snow,
or rain are incorporated into pathfinder m ssion planning. The

pat hfi nder's know edge of flight procedures enables himto advise the
pilot on the existing surface conditions.

a. Communi cations. Radi o communi cations are generally good, but nmay be
di srupted by el ectrical disturbances (the aurora borealis). Sone
frequenci es may be bl ocked while other frequencies will not always
permt operators to transmt clearly. Communications are often |limted
or restricted by nountainous terrain. Relay stations may have to be
established. Conditions of "radio skip" are prevalent in cold weather
areas, and it is conmmopn to experience |ong-distance radio traffic on
tactical frequency nodul at ed networKks.

b. Navigation. In snowcovered areas with flat terrain, pilots nay
require RPs to be reaned and marked. Wen flight is over | oose snow,

t he novenent of the air picks the snow up and circulates it, formng a
snow cloud. If this condition exists, a phenonenon referred to as
"whiteout"” may occur. Visibility is reduced to zero as the aircraft
descends or clinbs through a snow cloud. The occurrence of whiteout

file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/Ch4.htm (24 of 33) [06/03/2004 3:22:00 AM]



FM 57-38 Chptr 4 - Helicopter Landing Zones

conditions places additional requirenents on the landing site party
(Figure 4-15).
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Figure 4-15, Lessening the eMacis of looze ground snow.

c. Surface Conditions. The surface nust be evaluated to determne if
aircraft can |and w thout sinking too deep into the snow. Testing the
snow surface hardness can be done with a tactical vehicle. The | anding
site party should also try to determ ne the degree of ground slope and
whet her or not there are any obstacl es beneath the snow cover at each
| andi ng point.
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(1) Ihe distance between alrcratt 1s 1ncreased along wth the siIze
of the |anding point: 100-neter-dianeter |anding point wwth 100
meters between aircraft.

(2) Marking the | anding points presents other problens. Pilots

| ose depth perception in snow covered areas. A signalman on the
ground provides a good reference for estimating height. Touchdown
points in daytine are marked so the pilot has references to clear
and safe | andi ng areas.

(3) The GIA radio operator, if the tactical situation permts,
advises the pilot of the surface conditions so he nmay antici pate
how to make an approach. The echelon left or right |anding
formation is preferred to reduce the chances of snow cl ouds or
whiteouts for the other aircraft. The pathfinder should al so pl an
to stagger aircraft arrivals to the landing site to allow for the
settling of snow clouds from preceding aircraft.

(4) Depending on the mssion requirenents, climtic conditions,
and the tine the landing site is used, the pathfinder |eader
considers the use of nmultiple landing sites instead of only one
site.

(5) Aircraft making ni ght approaches to snow sites require a
reference point on-the ground (tactical landing |ights or runway
lights). These lights provide the pilot wth a reference for
judgi ng angl e of descent and rate of closure. The pilot plans his
approach to | and short of the touchdown point to ensure that he
wi |l not overshoot the point and have to decelerate rapidly in a
snow cl oud. Approaching short allows the pilot to maintain

ai rspeed after the | evel-off, thus keeping the aircraft in front
of the snow cl oud until touchdown.

(6) The pathfinder, if coordinated with the flight comander, may
adjust his inverted Y forward 10 neters in front of his designated
nunber 1 touchdown point. This allows the landing site party to
enpl oy all usable areas on the site.

(7) If personnel are available, they may be positioned to act as
signal men for aircraft approaching additional touchdown points.
Caution is exercised to ensure that signalnen are in safe areas as
aircraft approach and | and. Additional signalnmen should al so
control the | oading of personnel on the aircraft (as instructed by
the crew chief or the crew) when the aircraft is ready to be

| oaded.

d. Signal man The technique for |anding on snowwith a slingload is
simlar to other type approaches, but the pilot nust hover at a higher
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altitude due to the load. It I1s dittficult ror the pilot to judge the
hei ght of the slingload (fromthe ground) as it nears the snow
surface, therefore, a signal man keeps himinforned. To avoid the
bui | dup of a snow cloud, the pilot puts the | oad on the ground as
qui ckly as possi bl e.

e. Slingload Operations. Hookup and lift-off wth a slingload over
snow can be unsafe unless the pilot anticipates being engulfed by a
snow cloud. (The CH 47 requires a sling length of at |east 60 feet.
The sling length for other aircraft is shorter.) The usual technique
of hovering the helicopter over the |load and attaching the sling to
t he hook mayor may not be used over snow covered terrain.

(1) An alternate procedure for hooking up a slingload is for the
pilot to land the helicopter to the left of the |oad but close
enough so that the sling can be attached to it.

(2) Wen ready for lift-off, the pilot initiates a slow, vertical
ascent with enough |ateral novenent to position the aircraft over
the I oad. He continues a vertical ascent until the load is off the
ground and a hover-power check is conpleted. When the load is
clear, the pilot begins acceleration while continuing to clinb.

WARNING

Ground personnel should be properly dressed and equipped with face mask and
goggles dueto theincreased danger of frostbite from therotor wash.

f. Static Electricity. During cold weather, static electricity creates
serious problens. It can be generated by the novenent of an aircraft

t hrough the air, by brushing snow and ice fromthe aircraft, or by
draggi ng steel cables over the snow. During external |oad operations,
avi ators should key the FMradio i medi ately before | oad pickup to

di scharge the aircraft's static electrical charge. However, the charge
rapidly builds up again. Therefore, hookup personnel should use a
groundi ng device to avoid electrical shock (Chapter 6, static probe).

g. Safety Considerations. The accunul ation of ice on aircraft
structural and noving parts may be dangerous to nearby ground
personnel. The aircraft may accunulate ice up to three-quarters of an
inch thick during flight in tenperatures and altitudes where icing
conditions exist. During flight at | ess extrene tenperatures, this ice
begins to | oosen and fall off. Ice may shed while the helicopter is

| osing altitude during the | andi ng approach and during touchdown, and
pi eces of ice shed by the main rotor may travel up to 300 feet. G ound
personnel should stay a safe distance away from helicopters during
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| andl ngdhutdown(atter flight 1n 1cing conditions), and passengers
shoul d not get out until the rotor bl ades have stopped.

4-19. JUNGLE TERRAI N

Jungl e areas inpede mlitary operations and tend to obstruct mlitary
| i nes of communi cation. Jungle areas maybe characteri zed by heat,

hum dity, rainy seasons, and ot her weather conditions that affect the
performances of aircraft. Thick vegetation, irregular terrain, and
adverse atnospheric conditions screen radio transm ssions. Radio

rel ays may have to be used. The CCP nmay have to be manned and narked,
and GTA communi cations provided to advise and direct the pilot to the
| anding site if conmunications are limted in range.

a. Landing sites in the jungle are generally small and may accommobdat e

only a few aircraft. The ACL will be drastically reduced. The surface
conditions of the landing site should be evaluated to ensure that the
aircraft wll not sink or bog down in the soil. The site is surveyed

for vines, trees, and other obstructions in the approach path and near
t he touchdown point.

b. On the approach, the pilot avoids a high rate of descent. The
aircraft angle of descent should be steep enough to permt clearance
of any obstacles. Normally, a 10-to-|I obstacle ratio is used, but the
rati o can be reduced to no less than 5 to 1. The pathfinder | eader
consi ders obstacl e hei ght on approach and departure ends. Due to
density altitude problens in tropical areas, the aircraft may not be
able to develop enough lift to clear tall obstacles. Wen the size of
the site and terrain conditions permt, the pilot may consider running
lift-offs and | andi ngs. However, a running-type lift-off nmay not be
possible in the jungle due to the size of the site, soft terrain, and
obst acl es.

c. Depending on the tactical situation, the use of lights in night
jungl e LZ operations maybe restricted.

d. Site security is critical to the success of the ground unit
commander's m ssion. Due to the cover and conceal nent provi ded by
jungle terrain, landing site security is difficult to acconplish. The
pat hfi nder team | eader coordinates with the flight commander to set a
specific tinme period to light the site.

e. It is inportant that the site is oriented to the direction of the
wi nd and that departure obstacle ratios are as | ow as possible due to
climatic conditions, jungle vegetation, and reduced lift capability of
the helicopter. The pilot will hover as | ow as possible and no | onger
t han necessary due to the aircraft's decreased |ift efficiency caused
by ground effects.
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4-20. DESERT TERRAI N

The typical desert is a dry, barren region, generally treel ess and
sandy. A region of environnental extrenes, it has violent and
unpr edi ct abl e changes in weather and contains terrain that does not
conformto any particular nodel. While frequent clear days offer
unequal ed visibility and flight conditions, a sandstorm can quickly
halt all operations. Therefore, successful desert operations require
special training, acclimtization, and a |ot of self-discipline.

a. Communi cations. In desert operations, the radio is usually the
prime neans of communi cation. Radio range nornmally is good due to the
low, rolling terrain. However, because of the increased distance

i nvolved with mlitary operations in the desert, FMradio

communi cati ons maybe i nadequate, especially when using the higher FM
frequenci es. H gh-frequency radi o equi pnent is essential. Factors
attributed to conmuni cati on probl ens include poor electrical ground,
and sand and dust entering equi pnent. Because of increased di stances
bet ween | and force units engaged in desert operations, helicopters
maybe used to provide air or ground relay, or to hel p depl oy ground
radi o rebroadcast facilities.

b. Navigation Assistance. Many of the conditions experienced in cold
weat her operations are simlar to desert operations. D stances and
altitudes are also difficult to judge in the desert. The |ack of
definable terrain features nmakes navigation difficult, especially at
ni ght and over |ong di stances. The saneness of the terrain nakes it
easier for a pilot to becone less attentive to his surroundi ngs, and
It may be necessary to mark and man rel ease points.

c. Landing Sites. The climatic conditions in the desert will have a
prof ound i npact on establishing and operating | anding sites. The three
nost inportant factors to consider are density altitude, wind, and
sand (dust). Sand on a landing site could produce brownout conditions
simlar to those found in snow areas, and the sanme precautions are
applicable. Therefore rocky areas are preferable to sandy areas,
hol | ows, depressions, and sandy vall eys.

d. Wnd. Desert wind generally dies down about sundown for an hour or
two, and there is also a calmbefore sunrise. At tines the wind can
achieve hurricane force. In all deserts, rapid tenperature changes
invariably follow a strong wind that often rai ses dense cl ouds of dust
and sand. Consideration should be given to the tine of day when the

| anding site will be operational.

(1) The extrene heat often experienced in the desert also affects
the aircraft's ACL. Wien in support of a ground unit, the
pat hfi nder | eader coordinates with the aviation elenent to
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determne the ACL per type ot alrcraft. Ihe distance between
aircraft and | anding point size are increased in desert operations
(100 neters between aircraft, 100-neter-dianeter |anding points).

I n daylight hours, the touchdown points are narked (sandbags

pai nted a bright color or other expedient nethod). The use of
signal nen, if available, is encouraged.

(2) Wen establishing a | anding site, the pathfinder |eader
considers taxi procedures. Wien it is necessary to taxi, the pilot
gets the aircraft into a vertical position as quickly as possible
to mnimze sand (dust) intake by the engines and to avoid a
brownout. He should avoid taxiing over the sane area repeatedly.

e. Lift-offs. Pilots will not attenpt a normal lift-off in a
sandstorm A running-type takeoff is preferred for airplanes and
wheel - equi pped helicopters. A maxi mum performance |ift-off is
preferred for skid-equipped helicopters.

f. Landi ngs. Running-type | andi ngs shoul d be used when possible to
mnimze sand intake. |If a running | anding can be nade, the touchdown
roll is kept to a mninumto prevent overloading the |anding gear. |f
the terrain does not permt a running |anding, the pilot nakes a

| andi ng usi ng an approach angle that is greater than the angle used

for normal approaches. A | anding should not be nade from a hover.

g. Safety Considerations. G ound crew personnel should wear clothing
that affords adequate protection fromthe bl ow ng sand created by
rotor wash. Special care should be taken to keep sand out of the eyes,
ears, nose, and nouth. The use of goggles, ear plugs, and cloth nasks
provi de adequate protection for facial areas. OQther ground crew
procedures are simlar to cold weather operations.

4-21. MOUNTAI NS

Mount ai ns are characterized by rugged, divided terrain with steep

sl opes and few natural or man-nmade |ines of communi cation. Wather in
the nmountains is seasonal and fluctuates fromextrene cold with ice
and snow to extrene heat. Although these weather extrenes are

| nportant planning considerations, the variability of weather over
short periods of tinme also influences operations.

a. Communi cations. Comunications are often limted or restricted by
nmountain terrain. To maintain themw thin the area of operations,
aircraft may have to restrict operations to the vicinity of the unit
or be assisted by additional aircraft enployed as radio rel ay
stations. Pathfinder units may have to establish radio relays at the
RP and or CCP.

(1) Mountain operations are the nost demandi ng on avi ati on and
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require the pilot to use |Ilarge-scale terraln naps tor precise
flying.

(2) Since GTA communi cation is degraded by intervening terrain,
navi gati on assi stance and control over extended ranges my be
difficult.

b. Wnd. The principal weather hazard experienced in the nountains is
wi nd. Even noderate wnd (11 to 20 knots) can produce significant

t ur bul ence over nountain ridges. Predicting wind conditions is
difficult. On the wndward side of nountains, the direction of air
flowis normally steady even though its strength may vary. On the

| eeward side of crests, wind is turbulent with strong verti cal
currents. Turbul ence may preclude assault |andings and require
aircraft to be flown at higher altitudes, increasing the risk of
detection and destruction.

c. Density Altitude. In the nountains, density altitude can vary
significantly between pickup points and | anding zones and al so at
different tinmes during a 24-hour period. For exanple, density altitude
will nornmally peak in the |ate afternoon and reach its | ow point at
dawn.

d. Mobility. The helicopter is the principal vehicle for rapidly
noving forces in the nountains. During the offense, air assault
operations may be conducted to infiltrate forces into the eneny's rear
area and to bypass or envelop his defenses. In the defense,

rei nforcenents and reserves can be noved rapidly by helicopter.

e. Landing Sites. Airfields for fixed-wing aircraft and nultiple
hel i copter LZs in nountainous regions are limted. Wen only single
aircraft LZs are available, in-flight spacing between helicopters is
I ncreased; this places an additional |oad on each crew. Wen
conducting nmultiship operations into a small LZ, the pathfinder
controller should allow sufficient tine between lift-off and | andi ng
for the turbulent air generated by the aircraft during departure to
stabilize. The pilot will experience a loss of |ift and turbul ent
conditions if spacing between lift-offs and | andings is inadequate.

(1) Mountain LZs are generally sloped, rough, and small. Because
of this, pilots nust use extrenme care during touchdown. Dependi ng
on the angle of slope and available torque, a normal slope |anding
maybe made. Due to the size of cargo helicopters, sone difficulty
may be experienced in positioning the entire fuselage in the
avai |l abl e area. The pilot |oses visual reference to the ground
when the cockpit extends over the landing area. D rection nust be
given by the crew chief and the signal man regarding the direction
i n which the helicopter should be maneuvered. LZs shoul d be
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establ 1 shed on the wndward side since the wnd IS nore stabl e.
However, |ocation of the eneny is nore inportant than placing the
LZs on a | eeward or w ndward si de.

(2) During a nountain approach with uneven terrain surrounding the
LZ, the pilot receives a poor visual clue as to the actual

aircraft altitude and rate of closure. Where the terrain slopes up
to the LZ, a visual illusion occurs, giving the pilot an

| npression that the aircraft is too high and the rate of closure
is too slow. If the terrain slopes down to the LZ, the feeling is
that the aircraft is too low and that the rate of closure is too
fast. The enpl oynent of a signalman on the ground wll provide a
visual reference for pilot control adjustnents. It maybe necessary
to provide nore than one signal man.

f. Assessing Sites. The follow ng information should be determ ned
during the reconnai ssance and selection of a nountain site.

(1) Determne the size, slope, anount of surface debris, and the
area covered by shadows and obstacles in and around the site.

(2) Determ ne the approximte direction, speed, and
characteristics of the w nd.

(3) Assess the inbound route if necessary. The aircraft may
termnate at a hover to off-load troops and supplies if the slope
IS too great to permt a |anding.

(4) Assess the departure route. Lift-off routes should be into the
wi nd and over the | owest obstacles.

Section VII. APPROACH PATH CONSI DERATI ONS

It is desirable to land the aircraft into the w nd; however, the
terrain and its effect on the wwnd may require that the pilot execute
a crosswi nd | andi ng. Wien nmaking a crosswi nd | andi ng, the approach
path shoul d be planned so that the wnd is fromthe left side of the
aircraft for single-rotor helicopters. This condition assists the
pilot in overcoming the effects of torque, reduces power requirenents,
and aids in heading control. Qther considerations include vertical air
currents, escape routes, terrain contour and obstacles, and the
position of the sun.

4-22. VERTI CAL Al R CURRENTS

It is desirable to have updrafts on the approach path. The severity of
the vertical currents encountered (updrafts or downdrafts) may be nore
critical than landing into the wind and may require a downw nd

appr oach.
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4-23. ESCAPE ROUTES

There shoul d be one or nore escape routes along the approach path that
can be used if a go-around is required.

4-24. TERRAI'N CONTOUR AND OBSTACLES

The terrain and obstacl es al ong the approach path should be | ow enough
to permt the pilot to conduct a shall ow approach angle into the

| andi ng site. Wen possible, select a | anding point on or near the

hi ghest terrain feature.

4-25. POSI TION OF THE SUN

Al t hough the wind direction and nature of the terrain are the prinmary
factors in selecting an approach path, consideration should be given
to the location of the sun relative to the approach path and the
presence of shadows on the landing site. If the landing point is in a
shadow, the approach path should also be in a shadow. This would

el im nate problens encountered by the pilot when adjusting from one

| ight condition to another. An approach directly into the sun nust be
avoi ded when the sun is |l ow on the horizon.
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CHAPTER 5
EXTERNAL LOADS

The external air transport nethod of carrying cargo and equi pnent
by helicopter overcones many of the obstacles that hinder other
nodes of transportation. Helicopters nove cargo as external

sl i ngl oads when- -

e The cargo conpartnent is too small for the I oad.

« The helicopter's center-of-gravity limtation is exceeded by
the characteristics of an internal | oad.

e Maxi mum speed is required to | oad and unl oad.
e Conditions on the LZ prevent touchdown of the aircraft.

Pat hfi nder qualified personnel are prepared to organi ze and contr ol
external |oad pickup or drop-off sites as an integral part of LZ
operations. A detailed |oad plan to include approxi mate wei ghts and
sequences of |oad novenent, is provided by the supported unit to
ensure the correct and expeditious novenent and placenent of cargo.

5-1. LANDI NG PO NTS

Al'l slingloading operations use size 4 or 5 landing points (80- to
100-nmeter dianmeter) regardl ess of type or size of helicopter. Conditions of
the area, such as a dusty surface or obstacles, often require increasing

t he m ni mum spaci ng between | oads, reducing the nunber of helicopters that
can safely operate at the site at the sanme tine, and decreasing the overall
speed of the operation.

5-2. TYPES OF LOADS

Al external |oads are divided into three categories: high density, |ow
density, and aerodynam c. Each | oad exhibits different characteristics in
flight. The high density | oad offers the best stability; the | ow density
| oad the | east. The aerodynam c load is unstable until |oad-streaniining
occurs; then it becones stable. Pathfinders determ ne the category, size,
and wei ght of the |load during the planning phase of the operation.

5-3. UNI'T RESPONSI BI LI TI ES

There are three elenents involved in nost slingload operations: The
supported unit (the unit whose equi pnent wll be noved), the supporting
unit (the aviation unit that will fly the |oads), and the pathfinder

el enment .
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Rigging the loads I1s the responsibility ot the supported unit. However,
pat hfi nders shoul d check weight, rigging, and positioning of all external
| oads to ensure helicopter safety. ldeally, the supported unit provides
hookup nmen for individual |oads. Their specific responsibilities are:

a. Supported Unit.
(1) Coordinating in advance with the supporting unit.

(2) Actual rigging of the |oads.

(3) Furnishing slings, straps, clevises, and any ot her slingload
equi pnment required for the nove.

(4) Ensuring that the |oads are properly rigged and do not exceed the
al l owabl e cargo |l oad of the aircraft.

b. Supporting Unit.

(1) Providing advice and technical assistance to the supported unit as
required.

(2) Ensuring that the | oads do not exceed the ACL of the transporting
aircraft.

c. Pat hfinder El enent.

(1) Providing advice and assistance to the supporting unit and the
supported unit.

(2) Providing expertise in the planning and execution of both PZ and
HLZ operati ons.

(3) Supervising the rigging and inspection of all the | oads.

(4) Providing ground guidance and air traffic control during the
sl i ngl oad.

(5) Ensuring that the | oads do not exceed the ACL of the aircraft.
5-4. EQUI PMENT

Cargo nets and slings are an essential part of the external | oad operation
and nust be given the sanme attention during inspection that the cargo
recei ves. Any evidence of frayed or cut webbing justifies replacing the
conponent. Because of the critical strength requirenents, field sew ng of
nyl on and substitution of nonstandard parts should not be done when
assenbling slings. The sling assenbly nmust neet |oad requirenents
(paragraph 5-6 and FM 55-450-3).

a. Sling Assenbly. The Arny's inventory has a variety of equipnment that is
ei ther adapted for use or designated for use in slingload operations.

(1) Aerial delivery slings. These slings were originally designed for

ai rborne delivery of heavy | oads, but they have been adopted for use in

air assault operations. There are a variety of ADS sizes and strengths:
(a) Type X nylon slings are issued in 3-, 8, 9-, 11-, 12-, 16-,
and 20-foot |engths for slingload operations.
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(b) Rated tensile strengths for Type X nylon ADS used as a pendant
are:

e Two-1oo0p slings: 5,500 pounds with 4 thicknesses.
e Three-loop slings: 8,300 pounds wth 6 thicknesses.
e« Four-loop slings: 11,100 pounds with 8 thicknesses.

(c) Rated tensile strength for Type X nylon ADS used as part of a
sling set are:

e Two-loop slings: 3,500 pounds with 4 thicknesses.
e Three-loop slings: 5,250 pounds with 6 thicknesses.
e Four-loop slings: 7,000 pounds with 8 thicknesses.

(d) Two | oop Type XXVI nylon is identified by a colored thread
stitched | engthwi se down the mddle of the strap. Slings are issued
in3-, 9-, 11-, 16-, 20-, and 120-foot I engths for slingload
oper ati ons.

(e) Rated tensile strengths for Type XXVI nylon ADS used as a
pendant are:

e Two-1oo0p slings: 8,900 pounds with 4 thicknesses.

e Three-loop slings: 13,500 pounds with 6 thicknesses.
e Four-loop slings: 17,000 pounds wth 8 thicknesses.
e Six-loop slings: 27,000 pounds with 12 thicknesses.

(f) Rated tensile strength for Type XXVI nylon ADS when used as
part of a sling set are:

e Two-lo0op slings: 5,600 pounds with 4 thicknesses.

e« Three-loop slings: 8,500 pounds with 6 thicknesses.
e Four-loop slings: 11,200 pounds wth 8 thicknesses.
e Six-loop slings: 17,000 pounds with 12 thicknesses.

(g) Three-loop Type XXVI nylon slings are issued in 60-foot and
140-f oot | engt hs.

(h) Four-loop Type XXVI nylon slings are issued in 3-, 9-, 11-,
12-, 16-, 20-, and 28-foot | engths.

(i) Six-loop/Miultiloop Type XXVI nylon slings are issued in the
followi ng | engths: 60-foot and 120-foot | engths.

(j) Three-foot ring tensile strength is 10,000 pounds for either
the three-loop Type X nylon or two-loop Type XXVI nylon. Dual rings
have a tensile strength of 17,500 pounds.

(2) Hitches. Wen connecting ADS to netal air itens or directly to the
| oad, use one of the followi ng hitches (Figure 5-1):

(a) Choker hitch. Pull the free running end of the sling around the
poi nt of attachnent and draw it between the | oops of the sling's
standi ng end After ensuring that the cotton buffer is properly in
place, mlk the keeper of the standing end down to secure the
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sl 1 ng.

(b) Basket hitch. Separate the |oops of the sling at one end and
pl ace the sling over the suspension point. Ensure that the cotton
buffer is enplaced properly, then mlk the keeper down towards the
suspension point to secure the sling.

CHOEER HITLH

Flgura 5-1. Hichaa

b. Nets and Containers. There are two sizes of cargo nets (5, 000-pound
capacity and 10, 000- pound capacity) and a variety of cargo containers in
the Arny system The 5,000-pound capacity net (NSN 1670-01-058-3811, LIN
NO2776), the 10, 000-pound capacity net (NSN 1670-01-058-3810, LIN N02781),
and the A-22 cargo bag are the nost common external load facilitators in

t he Arny.

(1) The 10, 000-pound capacity cargo net, which is 18 feet by 18 feet,
Is used for external transport of boxed or bulky |oads. The net has a
maxi mum capacity of 10,000 pounds and will not be flown with a | oad
that is less than the prescri bed wei ght determ ned by the aviation
unit. Do not drag the net across the ground. Use a canvas insert when
carrying itens small enough to slip through the netting.

(2) The A-22 cargo bag is used to externally transport standard
pal | eti zed | oads, |oose cargo, ammunition, oil druns, and other general
itens. Its maxi num capacity is 2,200 pounds. The m ni num capacity for
external operations is determ ned by the aviation unit. The A-22 may be
used with or without the canvas cover.

NOTE: For inspection of cargo net and A-22 cargo bag, refer to Chapter 7,
FM 55-450-3. Rigging instructions are also in FM 55-450-3.

5-5. SERVI CE LI FE OF AERI AL DELI VERY SLI NGS

The date that the sling was put into service will be stanped on the sling
in one-inch letters near the first keeper at both ends using an
orange-yel l ow or strata blue parachute tube-type marker only. This date
will be used to determ ne the date of the next inspection. Slings wll be

i nspected every six nonths by the user, and the date of the inspection wll
be stenciled on the sling using different color ink or tube marker. First,
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l1ne out the old date. It the old date 1S I1n strata blue, cover the date
wth strata blue and remark it in orange-yellow. Only one date shoul d
appear on the sling. Slings will also be inspected both before and after
each use. |If the condition of the sling is questionable the sling will be
renoved from service (Figure 5-2).

FICING KEEFER

4 CEWSECLITTYE BROKEN STTCHES

CCTTOR BUFFER, PERMAHENT KEEPER

Flgura 52 Unearviceabla alings.

a. General Inspection. Wen inspecting nylon air itens, |ook for any
i ndi cations of the foll ow ng:

(1) Overdue inspection date.

(2) Evidence of foreign matter: mldew, paint, grease, oil, or any

ot her deteriorating chem cal.

(3) Cuts.

(4) Frays.

(5) Burns.

(6) Broken stitches (nore than two consecutive broken or |oose
stitches, or five or nore broken stitches overall in the sewn portion
will render the item unserviceable).

(7) Cotton buffers, sliding keepers, or permanent keepers m ssing.

(8) Rust.

NOTE: When using any nylon air item ensure that once the load is rigged,
cotton buffers are in place and there is no nylon-to-nylon or
nyl on-to-netal contact.

b. Cargo Strap. The A7A is a cotton or nylon cargo strap that is 188 inches
| ong, and each has a rated capacity of 500 pounds. Located on one end of
the strap is a friction adapter with a thick-1ipped netal floating bar. The
strap is issued with one netal D-ring. Inspect this piece of equipnment for
cuts or frays.

file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/Ch5.htm (5 of 24) [06/03/2004 3:22:22 AM]


file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/IMG00023.GIF

FM 57-38 Chptr 5 - External Loads
c. Cargo Tie-Down Equi pnent. Check the tie-downs for serviceability.

(1) The CAJ 1B cargo tie-down device has a rated capacity of 5,000
pounds. Its length is adjustable.

(2) The 15-foot cargo tie-down strap with a quick-fit strap fastener
has a rated capacity of 5,000 pounds.

(3) The 5, 000-pound and 10, 000- pound | oad bi nders have their rated
capacity stanped on their sides.

d. Metal Air Itens. The following netal air itens are commonly used in
sl i ngl oad operations. Inspect themthoroughly for rust, stripped threads on
the nuts or bolts, burrs, cracks, bent or twisted netal, or oil on them

(1) The Type IV Ilink assenbly is used to construct the 3-foot donut or
to connect one ADS to another. It has a rated capacity of 12,500
pounds, and its NSN is 1670-00-783-5988. Wen inspecting the Type IV
link assenbly, |ook for the foll ow ng deficiencies:

e Alum num buffers not rotating freely.
« Posts that are bent or cracked.

« Bent slide connectors.

« No metallic "click" when | ocked.

(2) The followi ng clevis assenblies are used as points of attachnment
fromthe aircraft to the load in slingload operations.

(a) Large suspension clevis (NSN 1670-00-090-5354). It has a rated
capacity of 12,500 pounds (pendant); 7,875 pounds sling to lifting
provi sion point of attachnent. It is used with CH54 aircraft.

(b) Medi um suspension clevis (NSN 1670-00-678-8562). It has a rated
capacity of 6,250 pounds (pendant); 3,750 pounds sling to lifting
provi si on.

(c) Small suspension clevis (NSN 1670-00-360-0304). It has a rated
capacity of 6,250 pounds (pendant); 3,750 pounds sling to lifting
provi si on.

NOTE: Wen using any clevis assenbly, tighten the nut HAND TI GHT only! Then
tape both ends of the nut/bolt assenbly to prevent slippage during use. Use
only case hardened nuts and bolts and never mx itens. Case hardened marks
(ticks/ nunbers/letters) will be |ocated on the bolt heads.

e. 15, 000- Pound Capacity, Multi-Leg Sling Set. The nylon and chain
multi-leg sling set has an overall length of 23 feet and a rated capacity
of 15,000 pounds. It weighs 94 pounds conplete. It includes a 12-inch nylon
web ring, consisting of seven thicknesses of nylon webbing secured with a
connector link, four 15-foot nylon slings, a 10-inch grab |ink assenbly
with coupling link (each leg), and a 6-foot chain (each leg) with 64 |inks
(Figure 5-3). Each conmponent of the nulti-leg chain set has a rated
capacity of 5,560 pounds when used as a pendant. Wen inspecting the
multi-leg chain set, inspect all netal and nylon itens as per paragraph
5-6d; inspect the connector |ink; inspect the gate of the grab |ink
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assenbly and ensure It 1S under spring tension. Inspect the chain tor 64
links. (Reference EM 55-450-3.)

f. Large Capacity Sling Sets.
25, 000- pound capacity sling sets appear simlar.

X

WEE KEEFEFR
S—

CORMECTOR LbK —

WEB Fllh{’-_ — E' ol

Figure 5-3. Parts of the muli-Heqg sling set

The new 10, 000- pound (Figure 5-4) and

However ,

al |

conponents of

the sets are marked so take care not to m x conponents of the two sets. See

Tabl e 5-1 for

i dentifying characteristics.
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Figure 5-3. 10.000-pound capacity sling set,

Capacy
Hsin 1 00t pound T mund
Fupem Aillireg [maler) bruzhed aluminum o _pald ste=|
Ak fitting (pin] ___ _1V/& inch diomoter 1 /2 inch dinmatar
| Aol iRty wsighfl | 41,2 pounds 10 pounds
Sling) wope ‘eofor] glivadrab Dok
Sling repe iength) 12 foot 19 fiorit
..... Eing rapn {domnta ! 7l Ineh 118 Ineh
_ M of chaln nke 16 - 15 Enks 0 o B4 links
(L] . R 167D AT L7 T 16021 -027-2300
| Total weight 42 paunds 114 paurds

Tabls 5-1. Large capacity aling aets.

NOTE: Each set has four |egs. Each of the |l egs has a rated capacity of
|/4th the total capacity of the set. It is commpn to use up to six |legs on
sonme | oads. The extra two | egs DO NOT increase the rated capacity of the
entire set. When taping the apex fitting pin, it is only necessary to tape
the side with the retaining bolt and nut. Unlike the clevis, the bolt and
nut are tightened with a wench.

(1) The nylon rope assenbly for each set has an interwoven eye at each
end. This eye is covered wth pol yurethane potting to protect the |eg
from abrasion and ultraviolet radiation (Figure 5-4). Each rope is

doubl e braided and is connected to a grab hook assenbly (Figures 5-5,
5-6, and 5-7). The grab hooks for the two sets | ook alike, but they are
not i nterchangeabl e because they have different ratings.

(2) Refer to Chapter 6, FM 55-450-3 to |learn how to i nspect the new
rope sling sets and to Appendi x D, FM 55-450-3 for sling conversion
t abl es.
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COUNT FRCM THES EMD ——

Flgure 5-5. Coupling 1nk.

Figure 5-8. &ling lag nurmbering daquence,
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KEEFEF. —

Figura 5-F. Grabhaak.

5-6. Al RCRAFT LOAD LI M TATI ONS

The maxi mum wei ght that any aircraft can carry via an external slingload is
determ ned by the structural strength of the cargo hook assenbly. In nost

cases, it is not the tensile strength of the hook that will |imt the
wei ght that an aircraft can lift-it is the allowable cargo |load that is the
l[imting factor. The ACLwi I | nost always be | ess than the capacity of the

cargo hook assenbly (Figures 5-1 through 5-5).

a. Cargo hook tensile strengths for US Arny aircraft (Figures 5-8 through
5-11) are:

UH| H 4,000 pounds
UH- 60 8, 000 pounds
CH 47C 20, 000 pounds
CH 47D 26, 000 pounds
CH 54A 20, 000 pounds
CH 54B 25, 000 pounds

b. The ACL is based on the type of aircraft, age of the airframe, altitude
above sea |l evel, tenperature, humdity, and the aviation unit's SOP.
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UH-1H OG0 HUEY

HerUAL AELEASE LEVER

1
hﬂﬂﬁ ,::_T1 '_1._’1'-'
UH-B0 BLACK HAWK

MANLIAL FELEASE KNOE: HEXPLOISMVE CARTAIDGE UMDER COVER)

N 1

#XEEFER \"‘"‘
MANUAL T KEEPER
HELERASE I_.If:'.ﬂ.l:l EEA
LED BESK

Flgure 5-8. UH-50 Black Hawk and Ka ¢cargo hochs.

file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/Ch5.htm (11 of 24) [06/03/2004 3:22:22 AM]



FM 57-38 Chptr 5 - External Loads

MATRLIAL
FELEASE
HI4HL

————
VEEFER
e LD BEAM

CH-SA SIRGELE PIOUNT COAGE0 HCOK

" THE FOUR-POINT HOOK SYSTEM

{3
OFEN * E

Flgurs 5-10. {H-54 Skycrane and ka carga hooke.

CH-I? CHINDOK

CH-AT MLLTE IO K Ll ATIORNS LORART Btk

uH-T FORE skl AFT CRARO HOOK
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Flgura 5-11. CH-a7 Chinook end e cargo hooka.

5-7. STANDARD VI GHTS

When using a UH60 Bl ack Hawk for air |ift, coordinate closely with the

aviation unit for the ACL.

a. Vehicl es.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

MP98/ MLO38 truck, cargo, 1 1/4-ton ( HMWW)
5,200 pounds enpty

7, 700 pounds | oaded
MD66 TOW missile carrier (HVMAW)
6, 050 pounds enpty

8, 200 pounds | oaded

MA16 |/ 4-ton trailer

580 pounds

MLO1A2 3/4-ton trailer

1, 350 pounds

MLO5A21 1 1/2-ton trailer
2, 750 pounds

MB5A22 |/ 2-ton truck

12, 000 pounds

(add 500 pounds if equipped with a w nch)
ML49 1 |/4-ton water trailer

Enpty: 2,540 pounds

Full: 6,060 pounds

ML49A1l 1 |/ 4-ton water trailer

Enpty 2,540 pounds

Full: 6,060 pounds

ML49A2 1 |/4-ton water trailer
Enpty: 2,800 pounds

Full: 6,320 pounds

b. Artillery Equipnent.

(1)

(2)
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3,160 pounds

(add 170 pounds for section equi pnent)
(3) 105-mm amrunition, per round in box

60 pounds
(4) 105-mm ammunition, per round in carton
47 pounds
c. POL (External Loads Only).
Fuel 55-Gal l on Drum 500- Gl l on Blivet
(1) Gasol i ne( MOGAS) 404 pounds 3,400 pounds
(2) Gasoline(JP4/JP8) 410 pounds 3,500 pounds
(3) Diesel fuel 457 pounds 3,800 pounds
(4) Lube oil (30 weight) 479 pounds 4, 000 pounds

5-8. AIR I TEM5 REQUI RED FOR COMMON STANDARD LOADS

Several types of expendable rigging supplies are necessary to conplete the
rigging of the follow ng | oads. These supplies include |/4-inch cotton
webbi ng, 1/2-inch dianeter rope, Type IIl nylon cord (550 pound test),
pressure sensitive tape, cellul ose waddi ng or paperboard honeyconb, and
canvas/felt padding. Sufficient supplies of these itens should be on hand
prior to rigging the | oads.

a. For detailed preparation and rigging of the follow ng | oads, refer to FM
55-450- 3.

b. Loads rigged with ADS and having nore than one suspension point require
that the ADS be tw sted once for each 3 feet of sling length. This is to
mnimze vibration in the sling during flight. The nylon and chain
multi-leg sling sets and the 10,000 and 25,000 pound capacity sling sets do
not require the tw sts.

(1) 10, 000-pound capacity nylon cargo net (18 feet by 18 feet):

« One A7A cargo strap
(2) Perforated steel planking (PSP):

« Two 16-foot, 2- or 3-1oop ADS.

« One 3-foot ADS with one Type IV link assenbly (for doughnut).
(3) Drum fabric, fuel 500-gallon capacity (blivet):

e« One or two druns Sling set, 10, 000-pound capacity.

e Refer to FM 55-450-3 for rigging instructions.

(4) Concertina wire: the itens required to nove this load will depend
on the size of the load. Refer to EM 55-450- 3.

(5) A-22 cargo bag:
« One A-22 Kkit.
« One A7A cargo strap
« One 8-foot, 2- or 3-1oop ADS.
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e One 3-toot, 2- or 3-100p ADS wth one IYPE IV IInk assenbly (ftor
doughnut) .

5-9. SLI NG LOAD THEORY

The behavi or of an external load while in flight can greatly affect the
performance of the aircraft carrying it; therefore, it is inportant to
mnimze the load's drag on the aircraft. H gh drag coefficients wl|
reduce the airspeed of the aircraft, will take longer to conplete the task
or cause it to be inconplete because allotted tinme has expired, and coul d
possi bly endanger the aircraft and its crew. (A helicopter pilot wll not
hesitate to "punch a load" if he feels that his aircraft is endangered.) To
mnimze drag, it is necessary to stabilize the |load. The foll ow ng net hods
can be used to acconplish this:

a. Reduce the Airspeed of the Aircraft. Having the aircraft fly slowy
enough that the | oad does not becone unstable is the | east desirable nethod
to use. This buns extra fuel and takes nore tine to do | ess work. Loads
shoul d be configured so that they will fly at speeds of 60 knots or nore.

b. Add Weight to the Load. Heavier |oads are |less affected by the air
pushi ng- agai nst themwhile they fly, hence they tend to be nore stable.
However, make sure you do not exceed the rated capacity of your equi pnent
or the ACL of the aircraft.

c. Streamine the Load. Long symretric loads wll fly crosswse to the
direction of flight causing i mense dragon the aircraft. Loads tend to
stabilize if the center of gravity is located in the first one-third of the
| oad. By adjusting the |oad and, if needed, adding weight, it is possible
to nove the CG toward one or the other end. The lighter tail end of the
load will act much as the fins on a dart The heavier end of the load wll
"seek" the direction of flight and the |load will stabilize.

NOTE: The longer the slings that attach the load to the aircraft, the |ess

stable the load will be in flight. Additionally, the closer the angle of
the slings to horizontal the greater the stress put upon them For exanple,
a total vertical stress of only 3,000 pounds will put a stress of 4,242

pounds on a sling at an angle of 45 degrees. Be aware that as the angle
decreases to 5 degrees, the stress on the sling reaches 34,419 pounds.

The chart in Figure 5-12, illustrates the variations of tension on one
sling I eg when applied to a constant 1000-pound | oad at various angl es.
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Flgure 5-12. Tenalon varlationa on sling lkeqe.

PROBLEM A four-leg sling assenbly with each leg lifting at an angle of 45
degrees wll be used to lift 10,000 pounds of weight. What will be the
tensi on on one | eg?

PROCEDURE: Fromthe chart the total sling tension on one | eg at 45 degrees
for 1,000 pounds is 1,414 pounds.

Tital tenazton fior 10,000 Plzﬂliilfls = 14,140 peeamels.
Tension on zach legm =2, 530 pounds.

If all Jawes 1fled vorbally, i temsion on sach lae = _DI%: 240 peemals

5-10. HOOKUP AND RELEASE PROCEDURES

Hooking up a load requires a teameffort. The signal man nmust position the
aircraft over the load so that the slingload team can discharge the static
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electricity and attach the load to the alrcraft as quickly and sately as
possi bl e. Release of the load is done by the air crew in npbst cases and
does not usually require any ground crew except the signal man.

a. Gound Crew Protective Measures and Equi pnent. G ound crews worKki ng
around hovering helicopters are exposed to a variety of hazards. The danger
to the crews cannot be overenphasi zed, and neasures to ensure their safety
shoul d be of the utnost inportance. To protect the crews, the follow ng
equi prent (Figure 5-13) is recommended or required.

(1) Helnet. It affords protection against head injuries fromflying
debris, from being caught between the aircraft and the | oad, and so
forth. Helnmets wll be securely fastened.

(2) Protective mask or dust goggles with respirator. These assist the
crew by protecting the face, eyes, and respiratory system agai nst
airborne particles stirred up by the rotor wash. The mask protects
better, but it can cause problens with depth perception (inportant for
signal nen). Masks or goggles are required in high dust/debris

envi ronnments.

(3) Ear plugs or a suitable substitute. These protect against the
excessive noi se associated with hovering aircraft and prevent debris
fromentering the ear canal.

(4) Hand protection. Marine Corps and Navy personnel are required to
wear electrical workers gloves for static discharge burn protection.
Al'l ot her personnel (USA USAF, and USCG should wear |eather gloves to
hel p protect their hands and fingers. If electrical workers gloves are
avail able, all static wand persons should wear them for added
protection fromstatic discharge burns.

file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/Ch5.htm (17 of 24) [06/03/2004 3:22:22 AM]


file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/IMG00035.GIF

FM 57-38 Chptr 5 - External Loads

E4ARPLLIGA
<> S
=hinl | a1 s-mﬂ;m
RALES N
AT T HEQLUILAR S~ 3-HEd2-4a1 &

LaHOE 51 500412 diEaF

fpin i"{‘rll CASE 581500205 B2OF
T e

-

i
g . HELMET
FRIRBER Q. OVES OLOVES
Bd15-¢h3. 2. EED
_ jocamea in B aixaa)

R

STATY DISCHARGE Wakd

MISH 1R G
ALRY VAL
KMIFE
FLASHLIGHT .
WITH  WAND -,
.00 A

PARRTEwTIVE

SKOKE GREMATIE
ek

RED ;3 560 1380-D0-265-E8
YELLOIW' (£3344] 1 330-D1-7ES-5RE4
BAEEM @940 1530-00-2f-8851
WHITE |3 8300 1:50-00-2188611

SOLET (0 93011 3 30-00- S SBE3 “MOTE: Uae vialsl smoke dunng

preackre sy,

Flgum 5-13. Prolechve equipmeni,

(a) To ensure adequate protection, these shockproof gl oves nust be
I nspected before and after each operation. They shoul d be checked
for excessive wear, fraying, holes, and tears. Do not use a torn
gl ove.

(b) Even a snmall hole | eaves a person unprotected fromstatic

el ectric shock. G oves can be checked for holes by filling them

wi th water and squeezing them while holding the open end cl osed, or
by blowing air into themlike a balloon and subnerging themin
water. Any holes will cause air bubbles.

(5) Static discharge wand. The static wand is used to protect the
hookup man fromstatic electric shock by grounding the cargo hook. In
flight, the stored static electric energy of any helicopter increases
wi th helicopter weight, ow humdity, and anount of debris blown by the
rotor system (dust, sand, or snow). Thunderstorns can cause extrenely
hi gh static electric discharges. Wien the helicopter |ands and touches
the ground, this charge is grounded out. However, when the helicopter
is in flight or hovering to nake a slingload drop, the charge remains
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stored I1n the alrcratt. A ground crewran provides a path tor this
charge to follow into the ground when he connects the apex fitting to
the cargo hook. This charge nmay cause severe electrical burn or injury.

(a) To avoid the possibility of a static electric shock, ground
crewnren use static discharge wands (field expedi ent and
manuf act ured) and groundi ng stakes to ground the cargo hook. Since
t hese wands connect the helicopter to the ground, the static

el ectric charge is dissipated and the hookup man will not receive a
shock when he connects the apex fitting to the cargo hook.

(b) Inspect the static discharge wand to nake sure it is in

servi ceabl e condition. Select the grounding stake |ocation; it
shoul d be on the opposite side of the ground crew s exit direction
so they will not trip over the cable as they depart.

(c) Drive the stake into the ground until it is firmy seated--at
least 6 to 8 inches infirmground and 24 inches in sandy or | oose
soil. Drive the stake in at a 45-degree angle away fromthe side of
the load in case soneone falls on it. Connect the cable clanp to
the vertical shaft of the stake.

(d) When operating on concrete or asphalt surfaces, position |oads
as close to the edge of the surface as possible so that the
groundi ng stake can be driven into the ground.

(e) Do not hold the static discharge wand within 14 to 16 i nches of
the nmetal hook end--a strong static charge can junp up to 12

I nches. To be effective, the static discharge wand nust naintain
contact with the cargo hook during the hookup operation. If contact
Is lost, all personnel will pull back fromthe hook until contact

I s reestablished between the wand and the aircraft's cargo hook.

(6) O her equipnent. Snoke grenades are used to mark the | ocation of
the landing site or to indicate wind direction. Flashlights wth wands
are used to give armand-hand signals at night.

b. Safety Measures. In addition to using the proper equi pnent, the
followi ng safety nmeasures will be enforced at the sling-load site.

(1) Wear |ong-sleeved shirts with the sleeves rolled dow and fastened.
Button the shirt collar. Tuck shirt tails or jacket bottons into the
trousers.

(2) Police the operational area thoroughly before conducting sling-Ioad
operations to reduce the anmount of debris that can be thrown about by
the rotor wash.

(3) Remain alert during hookup and rel ease operations; sound judgnent
and conmmon sense are the keys to success. Be ready at all tines to get
clear of the | oad; soldiers have been crushed between the aircraft and
| oads, have had | oads dragged over them or have taken an unwanted ride
because they inadvertently becane entangled with the | oad. Exercise
particul ar care during hookup operations if the crew nust nount the
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|l oad to attect hookup. SlIngs under tenslion can easlly crush an arm or
| eg against the [ oad. Sonme of the particul ar hazards associated wth
| oads are:

(a) Cargo extensions/projections. Gun tubes, |landing gear, mssile
| aunchers, bridge planks, and so forth can interfere with or injure
the ground crew by striking or tripping them Crewren should stand

cl ear of such projections or position thenselves so that they can

I medi ately clear the | oad.

(b) Sharp projections, hooks, and protrudi ng handl es or |evers,
such as tarpaulin tie-down hooks, door handl es, sparetire racks,
and simlar projections, should be avoided by the ground crew if
possi bl e. Serious injury can be caused by the sharp edges, and a
crewman coul d easily becone hooked to the | oad should his clothing
or part of his equipnent catch on one of these itens. The crew
shoul d be alert and be prepared to nove imediately to avoid
injury.

(c) Top heavy or narrow based | oads that can fall over fromthe
rotor wash should be treated with caution. If possible, position
these |l oads on their side before hookup. If this is not feasible,
position the crew on the side or end of the load that is | east
likely to tip. The crew should be prepared to clear the | oad

I medi ately.

(d) High |oads can cause serious injuries to crewnen who are
required to clinb to the top of the |load to affect hookup. They may
be swept off the load by the rotor wash, or they may find it
necessary to junp to avoid a dangerous situation. Crewren on top of
a |l oad nust pay attention to where they stand. If at all possible,

t hey should not stand on the top--rather on a | ower projection or
step so that should the aircraft nmake contact wth the | oad they
are not caught in between. The crew should work froma crouched
position or fromtheir hands and knees. |If possible, have a vehicle
backed up to the | oad that can be used as a working platform (Mve
the vehicle before lifting the load.) The crew should use solid

f oot hol ds and handhol ds and be ready to clear the | oad i nmedi ately.

c. Ground Crew Energency Conduct. \Wen an aircraft hovering over a
slingload suffers an enmergency severe enough for the pilot to have to set
the aircraft down, he wll. This may occur very rapidly as in a controlled
crash. For this reason, whenever it seens as if the aircraft is having
trouble, all of the ground crew should nove to the designated |ocation
coordinated with the aviation unit to try to clear the slingload point Once
far enough away, they should take up a prone position or seek cover until
the aircraft is on the ground. Two situations require special note.

(1) The signalman wll be facing the aircraft. He should nove to a
poi nt where he will be safe.

(2) The hookup nmen may be under the aircraft at the tinme of the
energency. They should try to work along the RIGHT side of the |oad so
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that they do not have to clinmb over or go around the load to seek
safety. They would then be able to nove directly off and away fromthe
load. If the load is a heavy piece of equipnent, they may wi sh to keep
the | oad between themand the aircraft while they are noving. This wll
of fer them sone protection should the aircraft crash.

d. Gound Crew Duties. The ground crew will nornally have one ground crew
si gnal man and two hookup nen.

(1) Duties of the signal man.

(2)

(a) Before the arrival of the aircraft, the signalmn directs the
positioning of the | oad. He supervises the inspection of the |oad
for proper routing of the slings and proper preparation. He al so
ensures that the load is ready to fly.

(b) As the helicopter approaches, the signal man stations hinself 20
nmeters in front of the load to maintain eye contact with the crew
and gives the arm and-hand signal of "assune gui dance.” As the
hel i copter reaches the vicinity of the |oad, he uses arm and-hand
signals to position the cargo hook of the aircraft directly over
the | oad and cl ose enough to the |oad so the hookup nmen will be
able to place the apex fitting onto the cargo hook During this
time, it is critical that the signal man positions hinself so that
the pilot can see his signals easily. Since the pilot of an Arny
aircraft is located on the aircraft's right side, the signal man
will usually be located slightly to the aircraft's right. If
terrain in the area forces himto place hinself el sewhere, he nust
ensure that he is in the pilot's view at all tines, regardl ess of
where he is positioned.

(c) During the hookup process, the signal man nust al so observe the
cargo hook and apex fitting. Once hookup has been acconplished, he
must hold the aircraft at a hover until the hookup nmen are clear of
the | oad. When they are clear, the signalman signals the aircraft
upward slowy so that the sling | egs gradually take up the | oad.
This is done to check that the sling | egs are not fouled on the

|l oad. If they are fouled, the signal man notions the pilot downward
and then instructs himto cutaway the load. If the | oad has been
successfully suspended, the signalman wll give the aircraft the
signal to depart then nove quickly aside to clear the helicopter's
pat h.

Duties of the hookup nen.

(a) One man handl es the static discharge wand and the cargo hook;
the other controls the apex fitting of the slingload. Hookup nust
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be done rapidly to reduce hellcopter hover tinme and mnimze the
exposure tinme of the hookup nen under the helicopter.

(b) The hookup men will be in position at the | oad when the
hel i copter arrives. As the helicopter hovers over the |oad, the
hookup nmen position thenselves so that the hookup can be quickly
acconpl i shed. They nmake sure the signal man can continually observe
t he operati on.

(c) When the helicopter is in the correct position for hookup, the
static wand nman grounds the aircraft by contacting the static wand
to the cargo hook (Figure 5-14) and maintains continuous groundi ng
contact The ot her hookup man then places the apex fitting onto the
cargo hook and ensures that the hook is properly closed (and

| ocked, if required).

ar’
CARBD HOOHK w
!
7 DISGHARGE
-*r

.'I.-'

— M DRD-WOLT
SHOCHFRCOF
GLOWES
T AROUNDING

HThEE

Flgure 5-14. Graunding technlgue,

(d) After the load is properly hooked to the aircraft, the hookup
team noves qui ckly aside to the designated | ocation coordi nated
with the aviation unit. If any of the | egs becone fouled and it is
necessary to rehook the | oad, the crew signal man notifies the

pil ot.

e. Release Procedures. For this mssion, the hookup nmen will be called the
cargo rel ease team As the helicopter approaches the site, it takes
instructions fromthe signal man who guides the aircraft into position for
cargo rel ease. The cargo rel ease team stands by unless they are needed to
manual |y rel ease the | oad. The signalman directs the aircraft to set the

| oad on the ground, then gives the release signal. At this tinme, the apex
fitting should fall free of the cargo hook. If it does not, the signal man
has the aircraft hover, then directs the cargo rel ease teamto nove under
the helicopter and manually rel ease the | oad fromthe hook. When the | oad
is free of the hook (and the release nen are no | onger under the aircraft),
the signalman directs the aircraft to depart and qui ckly noves out of the
aircraft's path.
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WARNING

If the cargo hook cannot be opened either by activating it from within the helicopter or by
the action of the cargo release men, emergency cargo release procedures must be
accomplished. Try to disassemble the doughnut and passthe ads through the hook. If a clevis
or apex fitting isused asthe attachment point to the cargo hook, unscrew the nut and
removethe pin. In some cases, it maybe necessary to quickly derig theload so the air cr aft
can set down and resolve the situation.

f. Hookup Procedures During White-Outs or Brownouts. Due to the nature of these conditions (snow or
dust), asignalman is not required and a hover hookup is not safe.

(1) Rig the load with a 20-foot or a 40-foot extension as required using 20-foot, 2- or 3-loop ADS, and the
appropriate number of Type IV link assemblies. Place an apex fitting at the end of the extension.

(2) Lay the extension to the left of the load, and the aircraft will approach noramally then taxi to the
loacation of the apex fitting and set down. Once the aircraft is on the ground, the hookup man moves to the
aircraft and attaches the apex fitting to the cargo hook (Figure 5-15). The aircraft suspends the load
normally and departs as sirected by the GTA.

STATIC DISCHAREE
MAN

HOOKLE Mo

FAFETY 3ZIDPE TQ|
RENOEYOLES POINT

- s -

BIRGAAFT aFPRCACH

Figure -15%, Hookup leam's posiion,

WARNING

When attaching the extension to skid-equipped helicopters (UH-1H for example), exercise
care so that the sling does not pass through the skid. Route the sling forward of the skid and
then attach it to the cargo hook.
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WARNING

Coordinate the evacuation route of the ground crew to a rendezvous point with the liaison
officer or helicopter crew beforethe start of the operation. Proper coordination will prevent
any mix-up. Helicopter emer gency procedures depend on terrain, wind direction, and pilot
choice. Good prior coordination will prevent the helicopter and the ground crew from
moving in the same direction.
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CHAPTER 6
DROP ZONES

A drop zone is any designhated area where personnel and or equi pnent
may be delivered by parachute or, in the case of certain itens, by
free drop. The DZ is |ocated where it can best support the ground
tactical plan. It is selected by the ground unit conmander, usually
on the technical advice of the DZST | eader. For tactical training

t he USAF assault zones availability report should be checked for an
approved DZ within the tactical area. If the selected DZ is not on
the AZAR, a tactical assessnent nust be conduct ed.

Section |. SELECTI ON FACTORS

drop zone selection factors discussed in this section are used to anal yze
suitability of a drop zone.

Al RDROP Al RSPEEDS

aircraft airspeed will determne the tinme over the drop zone. Table 6-1

provi des the USAF airdrop and rotary-wi ng airdrop speeds in knots indicated

airs

peed. (Table 6-1 Airdrop speeds.)
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CA3e_ | G418
1. Personnel
Static Lirw 130-135 1301365
HALO and HAHOD 130 i 130135
(110 maing 150 i b (130 man; 180 o )
2, Equip/Combination® 140 1540
4. COEfCombination” 140 180
(130 baloawe 120,000 Ibs GWT)
Frae Fall {180 helow 120,000 b GSNT)
High \rlocity {146 below 129,000 |be GWT)
Wadge (1840 below 120,000 1b3 GWT)
Ahklo Sled (130 balow 120,000 by GT)
Comhbat Rubber {130 halenw 120, 400 185 GWT)
Raiding Crafl ’
. Denw Bunida 1301 44} 130150
£, TTB-Simulating
Fersonet 130136 130-135
Equipmert 140 130-150
ChOs 1440 130
{130 Calow 120,000 GWT)
Rotery wing airdrop alrspaads [KIA):
UH-1H 50-70 kreats
LIH- g1 B5-TE knats
CH-47 B0 110 kned=s
CH-54 B3-15 bnots
CH-53 00 knots [USMC)
CH-46 B0 knols (USME)
CHMHH-1 7000 krote (LSAF)
=MOTE :Cornbination drops will wse thw lwghest alrdrop KA,

Takle 6-1. Airdrop spasds.

6-2. DROP ALTI TUDE

Drop altitude is neasured from above ground | evel, which is fromthe highest
field elevation on the drop zone to the drop aircraft. However, sone drop
aircraft may request the drop altitude in feet indicated, which is neasured
on the aircraft altineter fromsea |level. To calcul ate feet indicated, take
the field elevation and round it up to the nearest 50 feet (537 feet becones
550 feet), then add the drop altitude in feet AG For exanple, if the drop
altitude is 800 feet AGL and the field elevation is 550 feet, then the drop
altitude is 1,350 feet indicated. See Table 6-2 for the drop altitude for
different type training mssions. In conbat (wartinme) operations, the drop
altitudes are determned jointly by airborne and airlift conmanders.
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PERSOMMEL
Tacllcal Training 00 feot
Baclc Airboma Trainees 1,260 faot
HALC (Minbruirm Chmartiregp Z, 500 faot
SATH S0 Taed
T8 {Usa stand drop attituce of simdated load,)
CONTAINER DELIVERY S8YSTEM
&-120 {7 10 6 bunedlas)isingle parachuie) 4000 fewatt
{7 or more bundies] (zingle parachute)  &00 fas
[olester of & parachies) GO fect
G-12M3E  [sipgle parachutc) 400 ek
(et of 2 S50 et
G113 [#ngle parachute o cluslar of 2 400 fect
{Ausder of ) £ feat
G-14 {zirgle parachuta or Clisler ol 2 3 leat
{ciuster af 404 et
1240ct highwelocity 4] fast
20-foot high vekcity 50 fiaet
SATE-C/TTE { 3o parachula 10ad 10 be simulated)
HEANY EGUIPMENT
G120 50 Foel
G114 {5l prares| o) B0 fiacd
[duster of 2t07) 1,104 feet
[wiugter of &) 1,200 &gt
5-178 [Zinggle parachute) PO ferert
leluster of 240 4) 70 fRat
[Cluster of 610 7) 1,100 feet

Table £-2, Aetlal delivery sltiudes.

G-11B  [clustarof &) 1,200 leat
G-11C  (clugter of &) 1,300 laak
SATEB-HTIE [ See parachute Ioed to ba simulatad)

HOTES: 4. Minimurn drup akhods For lwavy equlprent
using 5, 000paurd parachute release system is
1,004 lest ahave graund level
2 Combination draps will wso tha aghest 2lodrop ahlivde

ROTARY WING AERIAL CELIVERY

Porzonne| Coay ar Might ' 1,600 foct
Bundlex  Day 300 l2sd
Night S0 feel

Table &-2, Aerlal delvery shitudes {conlinued).

6-3. DROP ZONE Tl ME REQUI REMENT ESTI MATI ON

For personnel, allow 1 second for each junper to exit the aircraft; do not
count the first junper in the door. For exanple, 10 junpers (mnus 1) require
9 seconds. For equipnent, allow 3 seconds per door bundle to exit; do not
count the first bundle in the door. For exanple, 2 bundles (mnus 1) requires
3 seconds.

6-4. METHODS of DELI VERY

When consi dering the nethod of delivery, take care when using high velocity
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alrdrops or free drops around bullt-up areas or airfields because of the ri sk
of damage to buildings or airstrips.

a. Alowvelocity airdrop is used for sensitive equi pnent and personnel. The
parachute slows the rate of the descent for a soft | anding.

b. A high velocity airdrop is the delivery of certain itens of supply rigged
in airdrop containers with an energy dissipater attached to the underside of
the load and a ring slot parachute attached to the top of the |oad. The chute
is designed to stabilize the Ioad and reduce the rate of fall to ensure an
accept abl e | andi ng shock.

c. Afree drop is used for nonsensitive itens only. No parachute is attached
to stabilize or slow the rate of descent of the cargo.

NOTE: When determining the suitability of the DZ and considering the nethod
of delivery around built-up areas or airfields, you nmust consider the

addi tional risk of damage to buil di ngs when using high-velocity or free-drop
met hods.

6-5. OBSTACLES

To ensure that the airdrop is safe, and that personnel and equi pnent can be
recovered and enpl oyed to acconplish the m ssion, the DZ and adj acent areas
shoul d be free of obstacles.

a. (bstacles to personnel are any features, either natural or man-nmade, that
woul d pose a hazard to a parachuti st.

b. Obstacles to equipnent are any features, either natural or man-nade, that
may hi nder the recovery of equi pnment. Exanples of such obstacles are:

(1) Trees 35 feet or higher, which would inpede recovery of personnel or
equi prent .

(2) Water nore that 4 feet deep within 1,000 neters of any edge of the
drop zone.

(3) Any other conditions that may injure parachutists or damage
equi pnment, such as barbed wire fences, swanps, rocks, ditches, and
gul I'i es.

(4) Power lines that are carrying active current of 50 volts or greater
Based on the reported altitude wind, a safety zone is created in which
power must be interrupted to prevent accidental injury of a parachutist.
Figure 6-1 shows the size of the safety zone for various altitude w nd

vel ocities during static |line operations.
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CZ CEMTERLINE
755 4D
650 YD
TRAL NG BBl S50 Y0
550 YD ! 550 YD
550 %7 i
650 4D e
iy ROINT OF IMPACT

S5OYD = 20 KT ALTMUDE WIKCE
ESO WO — S KT ALTMUCE WIMES

0D - 2 KT ORHIGHER AL TUOE WIKLS

Flgure 4-1. High tension lines crliterle

6-6. ACCESS

Avoid DZs with maj or obstacles between the DZ and the objective area. Ensure
t hat adequate routes are avail able to conduct troop novenent and equi pnent
recovery.

6-7. SIZE

The size of conputed air rel ease point DZs during peacetine drop operations
i s determ ned by USAF doctri ne.

a. The CARP DZ for one junper wll be a mninmmof 549 neters (600 yards) by
549 neters (600 yards). Add 64 neters (75 yards) to the length of each
addi ti onal junper.

b. The CARP DZs for the containerized delivery systemw || be as indicated in
Tabl e 6-3.
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LO% (L-1309
"'L[‘;;'-I‘_]“E WIDTH # OF CONTAINCRE LENGTH
Fould [‘5.??_”&}3 1} Sinpla Daubs 5ee Hote 2
1 12 AC0 yel
E a4 450 ol
T GUn adyards | 3 ] 500 wd
4 T8 550y
58 Qormre | TO0yd |
Abave BAD Akl &0 ek 1o OF waickl il irgmfcrga:mmmm
] et [ yards Added b each skie of the [}

COS {C-141)
| : .
ALTITUDE  winrn # OF CONTAINERS LENGTH
‘;ﬂ'ﬁ; | WS N 1) Z.ngle Doable |5es Mabs 3|
1 12 SO0 WD
2 __ 2.4 E1S Y
TOBOD | 450 yards 3 &4 635 YD
| &8 716 _ 7EEYD
g-14 1728 915 ¥D
. 1520 00 1,0GE YD
AL S0 At yards ta D7 wickh and kaogih bor each $00 kst Ao
ﬂ]ﬂ'lﬂﬁ_@i’ﬂ}l@fiﬁ_ﬂdﬁﬁdpm sicke ol e 02

Table 8-3, Tactical akrlift D2 elze crierla.
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HEAYY EQUIPMENT

ALTITUDE WInTH LENGTH {lioa Meata 2|
1 PLATFOAM  ABDITIOHAL

B
f;rurﬁl [3a@ hata 1) PLATFORMS
A 400 yands
1C-130) or 500
yants
To 1,100 B0 yards 1000 yarda | (S48 or C-Eh
trailiy edpea for
earch aoddona
Arid 30 yands o wickh and engih for each 100 ot

Above 1,104
abiowa 1.000feet. (Ao 16 yards 1o each tide of tha DZ)
PERSDNNEL )
ALTITUDE WIDTH LENGTH [Soa Noko 2
[ALL] {Sins Kate 1) i PLATFOAM ADDITIDHAL
—Feeti i PLATFORMS
I A 7B yarcks e
each ackitiand
Tatoan ,  BARyards B0 yards  pachuls Ko raing
acge (100 yark
whien Leing GAPES)
Abowa 1.0op | | Pod 30 et with and length foe each 100feet

abowe 1,000 sk [Arid 15 yards bo each sioa of the D)

MCTE 1: & For day vesual lonmatians, increase width
by 100 yards (50 yards aach =side).
b, For SKE loemation, increage wioth by
400 yard (200 yards each side),
c. Offlclal sutest v suirise, increase wiclh by
100 yarde for single ship visual drops
{50 yardz each lde) or 200 yards for vizual
farmationa (1400 yards cach sida)
WOTF 2 DiFfiisd sungel to sunilsa, Incraata length by
1040 yardds for v.sual Orops (50 yards each end),

Table &3, Tactical airltt OZ slze orherly (continued).

c. The CARP DZs for heavy equipnent will be at |east 549 neters(600 yards)
wi de and 915 neters (1,000 yards) long for one platform If using a C 130,
add 366 neters(400 yards) to the length for each additional platform If
using a C 141, add 458 neters (500 yards) to the length for each additi onal
pl atform

d. If using nore than one aircraft not in trail formation, add 92 neters (100
yards) to the wdth of all CARP DZs (46 neters/50 yards each side).

e. Fromofficial sunset to sunrise, add 92 neters (100 yards) to the length
and width of all CARP DZs (46 neters/50 yards to each side and to each end).

NOTE: To convert yards to nmeters, nmultiply yards by .9144; to convert neters
to yards divide neters by .9144.

f. To determne the required size of Arny VIRS DZs, use the D=RT fornul a,
which is explained in detail after paragraph g. A 100-nmeter buffer zone is
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required at the leading and trall edge of the DZ when junplng personnel. Ihe
buffer zones may be waived by the |local commander if |ocal regul ations
permt.

g. For GVRS DZs, the mnimumsize is 275 neters by 275 neters (300 yards by
300 yards). Additional size requirenments will redeterm ned using the D=RT
forrmul a. The 100-neter buffer (required for personnel drops only) at both the
| eading and trail edge of the DZ will be included in the m ninmm size.

D

R = Rate of the aircraft's speed expressed in neters per second. To convert
knots to neters per second, nultiply the knots by .51. Do not round this
answer off. See Table 6-1 for aircraft speeds.

? (length of DZ needed in neters)

T = Anount of tine it takes to exit each |load. Parachutists require 1 second
each. The first parachutist is free (10 parachutists take 9 seconds). Door
bundl es take 3 seconds each. The first bundle is free (3 bundle require 6
seconds) .

EXAMPLE: How | ong nmust the DZ be for a C 130 dropping 10 parachutists on a
GWRS Dz?

D=7
R = 66.3 neters per second (130x.51).
T = 9 seconds (1 second per parachutist not counting the first).

SOLUTION:. D=Rx T

E. = 66,3 meters per zacond
1 @ zeconds
06T meters

D = 597 neters of usable DZ required. For personnel drop zones, add a
200-nmeter buffer (100 neters on the | eading edge and 100 neters on the trai
edge) to total 797 neters for the drop zone. However, the commander can

wai ver this requirenent.

NOTE: Al ways round the answer up to the nearest whol e nunber.

g. To calculate the nunber of parachutists or bundles that a GVRS DZ of given
| ength can accept in one pass, use the T = DR fornula. Type of aircraft nust
be known.

T =72 (Amunt of tinme that the aircraft will be over the DZ in seconds.
D = Distance of DZ in neters (length).

R = Rate of aircraft's speed expressed in neters per second. To convert knots
to neters per second, nmultiply the knots by .51. Round this nunber up to the
near est whol e nunber

EXAMPLE: How many parachutists froma C 130 can a 750-neter | ong DZ accept
per pass? This is a GVRS DZ.
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T =
D = 750 neters usable drop zone.
R = 67 nmeters per second 130 x .51 = 66.3 rounded up to 67

SOLUTION: T = DR
DR = 11.3 (750/67)
T = 11 seconds (always round down)

DZ can accept 12 parachutists (11 parachutists at 1 per second and 1
parachuti st free) per pass.

h. To cal culate the anmount of drift experienced by a | oad under a parachute
use the D= K x A x V fornul a.

D= ? The anpbunt of drift in neters.

K = Load drift constant = per sonnel .
door bundl e

0
5
.5 heavy equi pnent
5
4

containerized delivery system
tactical training bundle

A= Drop altitude expressed in hundreds of feet (800 feet woul d be expressed
as 8.

V = Velocity of the wwind (either surface wind or nean effective wind may be
used) .

EXAMPLE: For a drop altitude of 800 feet and wi nd speed of 11 knots,
cal cul ate the amobunt of drift experienced by a junper.

D=7

K = 3.0 (parachutist)
A= 8 (800 feet)

V = 11 knots

SOLUTION: D= Kx Ax V

E =z0
b=g B
M
v—= 11
C=2a4
D= 24 meters of drift

NOTE: Al ways round up to the next whol e nunber.
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. Measuring w nd on the drop zone entalls surface w nd and nmean ettective
w nd.
(1) Surface (ground) w nd should be neasured by using the AN PMQ 3A
anenoneter. This is the only acceptable wi nd neasuring device for
personnel and heavy equi pnent DZ operations.

(2) Mean effective wind is the average wind fromground | evel to drop
altitude. MEWIis neasured by using the PILOT balloon. PIBAL
circunferences areas follows:

e 10 grans for day: 57 inches
e 30 grans for day: 78 inches
e 10 granms for night: 74 inches
e 30 grans for night: 94 inches

NOTE: The magnetic azinmuth to the balloon is nmeasured and the reciprocal
headi ng noted. This will give the MEWdirection to be reported.

At night a small liquid activated light is attached to the balloon to assit
I n observation. For PIBAL charts, refer to Table 6-4.
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Table 2-4, Cotverslen chart far elevation angles
ta wind apecd In kinats {eontinued;.

j. Forward throwis the effect that inertia has on a falling object. Wen an
object |leaves an aircraft, it is traveling at a speed equal to the speed of
the aircraft. The parachutist (or bundle) continues to nove in the direction
of flight until the dynam cs of gravity and the parachute take effect.
Forward throw for rotary-wing aircraft is half the aircraft speed expressed
in neters. To determ ne the anmount of forward throw when using a USAF
aircraft, apply the foll ow ng di stances:
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G-130 c-14t C-B
FoizonnelDocr 229 rraeter s 20Q meors) 220 matersS
Bundles 2ED yards 250 yards 250 yards

" Hedny EQuipmonl 456 rislen s/ 303 enyters GOH meters
- SO0 yards 730 yands 730 yarde
CLS 503 mbtorsy FOG rueters
GGG maters  Folmaers
TTB 147 melorsd 147 maeers B
160 yards 160 yards
NOTE: To cormer yards o matars, muliphy yards by 9144,
Lo oot metars to yards, dwvide meters by G 44,

Table -5, LSAF alrcraft forward throw distancas,

6- 8. APPROACH AND DEPARTURE ROUTES
Routes for the aircraft into and away fromthe DZs nust be adequate. To
ensure this, consider the follow ng factors:
e Eneny situation and | ocati on.
e (bstacles to the aircraft (TV towers,
e Terrain higher than the DZ.
e No-fly areas.

hi gh tension |ines).

DROP ZONE SUPPORT TEAM

The drop zone support teamw ||l plan, establish, and operate day and ni ght
drop zones for personnel/resupply mssions flown by Air Force and Arny
aircraft. The DZST is ultinmately responsible for the acconplishment of the

m ssion on the DZ. In operations in which the USAF conbat control teamis not

Section I1.

present, the DZST has overall responsibility for the conduct of operations on
the DZ. It represents both the airborne and airlift conmanders. The DZST
| eader assunes all the responsibilities normally associated with the USAF CCT

and t he DZSO
6-9. ORGANI ZATI ON

The DZST will have at |east two nenbers. Mdre personnel naybe required
dependi ng on the conplexity of the mssion; however, they nmay not have to be
DZST qualified. The senior nenber of the DZST will function as the drop zone
support team | eader and he nust bean NCO, sergeant or above officer; or

civilian equivalent. He nust have conpleted the appropriate initial training
as a DZST nenber and satisfy current parent service requirenents. He nust
al so be a qualified and current junpnmaster to conduct personnel and heavy

equi prent drops. (See al so paragraph 6-13.)

6-10. M SSI ONS

Primary m ssions of the DZST include wartinme CDS drops to battalion or

smal | er size units, and peacetine visual neteorol ogical conditions drops
i nvolving one to three aircraft for personnel, CDS, and heavy equi pnent.
Secondary m ssions include wartime drops of brigade size or larger units,
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peaceti nme drops of C 130 AVWADS (all -weat her aerial delivery system 1nvolVving
one to three aircraft, or VMC drops of four or nore aircraft.

6-11. EQUI PMENT FAM LI ARI ZATI ON

The DZST | eader nust have a worki ng know edge of the equipnent he will use
during the establishnment, marking, and operation of his drop zone. The
foll ow ng basic equi pnent is used by the DZST, however, there may be nore or
| ess equi pnent, dependi ng on the m ssion.

a. Anenoneter. The AN PMQ 3A (NSN:. 6660-00-515-4339) is a calibrated,

hand- hel d wi nd neasuring device used for measuring surface wind. Oiented
correctly, it will give wind direction in degrees by pressing the trigger. It
I's capable of reading the wind fromO to 15 knots on the |ow scale and fromO
to 60 knots on the high scale. The anenoneter nust be calibrated every six
nmont hs.

b. VS-17 Marker Panel Aerial. The VS-17 marker panel (NSN. 8345-00-174-6865)
Is a two-sided panel, 2 feet wde by 6 feet long. One side is fluorescent
orange, sonetines referred to as international orange, and the other side is
cerise, comonly referred to as red. It has six tie-down points used to
attach the panel to stakes. It also has three snap fasteners on the short
ends in the stow pocket. It should be folded up so that the olive drab green
I's showi ng. The col or of the panel used should be the one that best contrasts
Wi th the surroundi ng area.

c. Light, Marker, Ground Qbstruction. This marker (NSN. 6230-00-115-9996) is
al so known as the "beanbag light. " It is powered by one BA-200 battery, and
its color can be changed by using interchangeabl e col ored plastic donmes. The
mar kers can be used in light holes or on the surface and can be secured with
tent pegs or by filling the bottomw th sand or rocks.

d. Raised Angle Marker. The RAMis a locally constructed visual signhal used
to mark the PI on CARP DZs. It is constructed by assenbling five VS 17 panels
as shown in Figure 6-8.

e. Welen Light. This light is powered by either the BA-4368 or the |ithium
battery used in the PRC-77 radios. The light is placed on top of the battery
and is ready for operation. The color of the |light can be changed with
different colored dones. It is a local purchase item

f. M2 Light Baton. The M2 (NSN. 6230-00-926-4331) is a flashlight powered
by two BA-30s. The color of the light can be changed with different |enses
that are stored in its base conpartnent. This light is used in |light holes or
on top of the ground attached to a tent peg.

g. Aerial, Marker, Distress. This marker (NSN 6230-00-67-5209) is an
omidirectional flashing (strobe) light with a very long range. A directional
cover can snap on the top for tactical operations. Colors can be changed wth
snap-on caps. The strobe light also has infrared capabilities.

h. Mrror, Energency Signaling, Type Il. The signal mrror (NSN
6350- 00- 105-1252) can be used to signal aircraft by reflected sunlight. There
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IS a set of 1 nstructions on the pback of the signal mrror Tor proper use and

aimng. The signal mrror can still be used on hazy days. One m sconception
Is that it can only be used when facing the sun. It can be used in al
directions and can be seen as far as the horizon will go.

. SE-11 Light Gun. This light gun is a long-range, directional,

vi sual -signaling device used to signal aircraft to mark the rel ease point on
the drop zone. It is powered by five BA-3030 batteries and can be set up for
renote operations. It has a red cap/lens, which is nornmally used as a no-drop
signal. The Air Force has a light, traffic air B-2 (NSN 6210-00-578-67547)
that is conparable to the SE-11 (NSN 5820-00-4074671).

j. Pilot Balloon. The PIBAL is a 10- or 30-gramrubber balloon that when
filled with heliumto the specified circunference is used to neasure the nean
effective wind, which is the average wind fromthe ground to drop altitude.
The NSN for the Balloon Meteorological 10-Gramis 6660-00-663-7933. The NSN
for the Balloon Meteorological 30-Gamis 6660-00-663-8159.

k. Lighting Unit. This light (NSN 6660-00-839-4927) is attached to the PIBAL
for night operations. The PIBAL is over-inflated to conpensate for the wei ght
of the light so that the sane ascension rate is achieved. The PIBAL |ight has
a wet-cell battery that is activated by water or fluid. Wen tenperatures
fall bel ow 50 degrees, the PIBAL |light activates faster by using warm water.

|. Drift Scale. This slide-type scale uses a 90-degree angle to neasure the
ascent of the PIBAL for determning the nean effective wwnd. It is locally
produced by TSC. (Al so used for this purpose are the theodolite (NSN
6675- 00- 861- 7939) pocket transit with built-in clinoneter (NSN

6675- 00-641-5735) or the clinonmeter (NSN 6675-01-313-9730).

m AN PRC-1 19A Radi o or SINCGARS. This man-portable radi o NSN

5820-01- 267-9482) is used for contacting the aircraft with FM comruni cati on
capabilities. This radio can also be used for NAVAID with aircraft that have
FM hom ng capabilities. It has a range of 4 to 16 kil oneters w thout power

I ncreasi ng accessori es.

n. PRC-113 Radio. This is a man-portable UHF/ VHF AM radi o ( NSN
5820-01-136- 1519) that has a quick, jamresistant, ECCMtransceiver. It is
designed for short range (5 to 16 mles), tactical, ground-to-ground, or
ground-to-air comuni cati on.

6-12. COORDI NATI ON

The drop zone coordination checklist was designed so that the DZST | eader
coul d conduct a pre-m ssion coordination w thout communicating with the
aircraft (Figure 6-2).
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1. Cortfirm thw falleeing:
Mi=sior
DZ |ocais
PZ nama
Humber of bundles/parechutista
JAATT sequence numbser
Tirrez o0 target
Woathor doecslon thne
2 warity the cument DF surcy (BMC Form 3353
3 Warify tha folbawangg iothorimzdion:
Type drogr §4E, SOE, PER)
Typednuroalbsae of aircrat
Tirme betvrommn Tighlsypasses
Mumbor of racetracks
Drop speediheading
Drop alfftuda: AGL IND
Type parachwla
araund quick discrnnecrs
4,  Caorflmm the frllcwing D infarmation:
Type markings {EMAS, CARE, VIBS)
Whatl Soda kotod
Tirmirey polnls
Falmary clrop slgnal
Allernate drop slgnal
pAESion cancellatlon sgnal
Obetacle rmakangs
& DZ support capabilitias:
L.gmmupicaticns available
Frequencies/call signs
Acguisizion alds avallatde
HAYAIDS
K EW equlprmont
Airspace coardinated forr:

& Corflm alreraft (miszion) commander's name, unit,
telgphone number;

7. Emer DIST [eader'a name, rank, unit, 1elephane numbare:
&, Drop zone scoring'incdent'accident reporing procedures:

Flgure -2 Drop mone coordinatlon checklist,

6-13. SUPPORT REQUI REMENTS

The follow ng support requirenents apply to nultiple aircraft formations
(USAF aircraft), personnel, and equipnent; or to single aircraft operations
on DZs nore than 2,100 neters in | ength.

a. The DZST | eader ensures the DZ control group is in place on the DZ and
oper ati onal one hour before the drop. The conposition of a conplete control
group is as foll ows:

e DZST | eader.

e Assistant DZST | eader (nust be DZST qualified).

e Malfunction officer or NCO (wth canera).

e Parachute recovery detail (wth saw and tree clinbing equi pnent).
e Radi os, one each for the DZST | eader and the assistant |eader (m ninunj.
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Anenprret ers, AN PMQ 3A one each tor the DZSI | eader and the assl stant
DZST | eader.

Snoke grenades/flares (as required).

Vehi cl es (as required).

Road guards (as required).

Mlitary police (if required to control vehicles and spectators)
* Two nedical personnel with front |ine anmbul ance.

* Boat detail (if required). If water nore that 4-feet deep is within

1,000 neters of any edge of the drop zone, at |east one boat with
operator and assistant operator is required. The boat nust be in the
water with the engine running, and there nust be a life jacket on board
for every parachutist on the first pass. For deliberate water junps,
each parachutist will wear a life vest.

b. The units may suppl enent these requirenents based on the type of drop,
size of the airborne operations, nunber of aircraft involved, and nunber of
parachuti sts.

C.

If there are single aircraft (no nore than 20 seconds exit tinme or 2,100

neters or |ess of usable DZ), a partial control group with at |east the
foll owi ng personnel and equi pnent can handl e the DZ.

DZST | eader.

Assi stant DZST | eader (not necessarily DZSTL qualified).
Anenoret ers, AN PMQ 3A.

* One nedic (wth FLA).

Mal function officer or NCO (wth canera).

NOTE: The DZST | eader may performthis additional duty provided he has
recei ved specialized Chapter 17, FM 57-230.

Parachute recovery detail.

Radi o.

Anenonet er, AN PMQ 3A.

Conpass.

Snoke grenades/flares (as required).

d. The DZST | eader should nmaintain an inventory of the follow ng basic
equi prent to support the m ssion.

VS- 17 panel s.

Snoke grenades/fl ares.

White lights (Welen or M2 |ight baton).
Air traffic control light (SE-11 or B-2).
Signal mrror.

Strobe |ight.

Bi nocul ars.

Anenmonet er, AN PMQ 3A (required for personnel and heavy equi pnent drops,
recomended neasuring for all types of drop).
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e Conpass.

e PIBAL kit with helium

e Night vision goggles (for night drops).

NOTE: O her equi pnment may be needed as a result of pre-m ssion coordination
or unit SOP. Refer to DZST equi pnent famliarization, paragraph 6-11.

6-14. DROP ZONE SUPPORT TEAM LEADER S DUTI ES

The DZST | eader is responsible for the overall establishnment and operation of
the DZ He selects the locations of the control center, point of inpact, and
rel ease point. He is ultimately responsible for the acconplishnment of the

m ssion. Specifically, the | eader ensures he

a. Has the drop zone fully operational one hour before drop tinme and conducts
pre-m ssion coordi nati on.

b. Opens the drop zone through range control and closes it when
accountability of personnel, air itens, and equipnment is conpleted.

c. Conducts ground or aerial reconnai ssance of the drop zone for obstacles or
safety hazards at | east one hour before the drop.

d. Establishes comunication with departure airfield control officer no | ater
t han one hour before drop tine.

NOTE: The DZST | eader may performthis additional duty provided he has
recei ved specialized Chapter 17, FM 57-230.

e. Controls all ground and air nedical evacuations. (Refer to paragraph 6-26
for MEDEVAC format.)

f. Submts post mssion reports to appropriate agency.

g. OQperates all visual acquisition aids.

h. Ensures no-drop signals are relayed to the drop aircraft.
i . Ensures all DZ markings are correctly displayed.

j. Establishes a 10-m nute wi ndow. A continuous nonitoring of the surface

W nds nust commence no |later than 12 mi nutes before TOI. For exanple, if the
TOT is 0700 hours, then the w ndow begins at 0648 hours (two m nutes are
added to all ow adequate tine to relay a no-drop signal if needed). If at any
time during the 10-m nute wi ndow the wi nds exceed allowable limts, the DZST
| eader will relay a no-drop to the aircraft. Once a no-drop has been call ed,
a new 10-m nute wi ndow is established. So, if the winds pick up at 0655
hours, a no-drop is called and a new wi ndow runs from 0655 to the new TOT of
0705 hours.

k. Takes surface wind readings fromthe control center |ocation and fromthe
hi ghest point of elevation on the DZ when the DZ exceeds 2,100 neters in
|l ength or when it is a nultiple aircraft operation.

|. Calls a no-drop when surface wi nds exceed the following limts:
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TYPE OF LOAD SURFACE W ND KNOTS
Per sonnel (| and) 13
Per sonnel (water) 17
HALQO' HAHO 17
Equi pnrent w t hout ground di sconnects 13
Equi prent wi th ground di sconnects 17

CDS/ door bundl es using G 13/14 type

20
par achut es
USAF tactical training bundles 25
H gh-vel ocity CDS No Restrictions

6-15. CONTROL CENTER

The control center is where the DZST | eader controls and observes the

ai rborne operation. This is one of the | ocations where w nd readi ngs are
taken. The DZST | eader shoul d have all radios, signaling devices, and
appropriate forns positioned at the control center. The | ocation of the
control center will be determ ned by the type of m ssion.

a. For personnel drops, the control center will be |located at the PI.

b. For CDS drops, the control center is |ocated 150 yards to the 6 o' clock of
the PI.

c. For free drops, heavy equipnment, and AWADS with a ceiling of |ess than 600
feet, the control center wll be |located off the drop zone. However, it
shoul d be |l ocated so that the approaching aircraft can be observed al ong with
the PI. For exanple, the |eading edge may be a poor |ocation due to
obstruction by the woodline.

d. For all GWRS and VIRS DZs, the control center will be | ocated at the
rel ease point.

6-16. SI GNALS

When voice control of aircraft beconmes |limted, visual comruni cati on becones
a very inportant way to relay information to the aircraft. No-drop and

m ssion cancellation situations are two of the nost inportant of these visual
signal s.

a. To identify a no-drop situation to the aircraft, scranble the shape
desi gnator and renove the markings or any other pre-coordinated signal on the
DZ.
(1) The drop aircraft should continue to do racetracks until a signal
for clearance to drop is given. A no-drop maybe gi ven when w nds exceed
the mximumlimtations for that type of drop, when there are vehicles
noving on the drop zone, or when any other unsafe act is observed on the
drop zone.

(2) In pre-mssion coordination, it should be determ ned how many
no-drop passes the aircraft will fly until the mssion is cancelled and
they begin their return to base.
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b. Signals tor, clear to drop should be covered al so. Having the drop zone
mar ki ngs in place could indicate that it is clear to drop. This nethod could
be used when snoke is not avail able. Any snoke other than red could indicate
clear to drop.

c. At night, your clear-to-drop signals could include shape desi gnator
illumnation, a flashing white light, a green light, or any other device
avai | abl e that was coordi nated i n advance.

6-17. DETERM NATI ON OF RELEASE PO NT LOCATI ON

Procedures for determning a release point on a GVRS drop zone, Air Force
VIRS drop zone, or Arny rotary wing VIRS drop zone areas foll ows:

STEP 1. Determ ne the | ocation of the point of inpact which is where the
first parachutist or load will land. The following criteria should apply. For
door bundles the PI maybe | ocated at the | eading edge of the tree |ine,
centerline. For personnel, the PI should be on the | eading edge of the
100-neter buffer zone, centerline. For CDS and heavy equi pnment, refer to MAC
Form 339 for the surveyed Pl |ocation. For CDS and heavy equi pnent on
nonsurveyed DZs, refer to the standard Pl |ocations for tactical assessnents.

STEP 2. Determne the drift direction and di stance. Conputes D = KAV fornul a
for your mssion. Determ ne back azinuth of wind direction. Fromthe Pl

| ocati on pace off the distance conputed fromD = KAV forrmula into the w nd.
If the wind is blowwng to an azinmuth of 200 degrees, then the pace-off
azimuth is 020 degrees.

STEP 3. Determine the forward throw Once you have paced off the drift, walk
off the forward throw. To do this, shoot a back azinmuth of drop headi ng and
wal k the distance of the forward throw (for Air Force aircraft forward throw,
refer to Table 6-5. For rotary wng aircraft, divide the drop airspeed in
hal f, and express in nmeters. For exanple, the drop speed of 90 knots equal s
45 meters of forward throw The release point is at the end of the forward
throw (Figure 6-3).
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WIKD

Fat 1k 5 ENOTS
STEP OME: DETERMIME LCATION COF PL

STEF TWO:  Walk OFF DRIFT INTS THE W NI,

ESTEF THREE; WalK 0FF FORKNAARD THROW CHTHE
AACE ATIMUTH OF CA0R HEADING.

LAY LE
Ll STEP THREE
STEP ONE

Flgura &-3. Relasse point locaton.

6-18. GROUND MARKI NG RELEASE SYSTEM

The GVRS is a neans for the DZST to identify the rel ease point to the drop
aircraft. The pilot uses the markings to adjust his flight path 100 neters to
the right of the coner panel/light and parallel to the approach-coner

panel /1ight axis. (Werever panel is used in the foll ow ng subparagraphs,

| ight may be substituted.) This nmethod was designed for use w thout radio
comuni cation between the drop zone and the aircraft.

a. The DZ will be marked with an inverted "L," "H " or "T" pattern using
VS-17 panels. The inverted L consists of 4 panels; the approach panel, the
coner panel, the alignnent panel, and the flanker panel. The coner panel is
| ocated 100 neters to the left (as seen fromdrop heading) of the rel ease
point. (Refer to Figure 6-4, for panel enplacenent). Al other panels are
aligned with and oriented to the conmer panel. For establishnment of the seven
panel "H' and six panel "T" pattern, which are recormended for C 141/ C5
airdrops due to the aircraft side-angle-vision |imtations pattern, refer to
Fi gure 6-4.

b. The alignnent panel is 50 neters to the left of the corner panel. The
approach panel is 50 neters in front of the corner panel as seen from drop
headi ng. The fl anker panel is 150 neters to the left of the alignnent panel
as seen from drop headi ng.
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Figure E-4. Panc| emplacemenl.

c. The DZST pl aces the markings where obstacles will not mask the pilot's
line of sight. As a guide, he uses a mask clearance ratio of 1 to 15 units of
hori zontal clearance (Figure 6-5).
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(1) For exanple, if you nmust position a drop zone marker near a terrain
mask such as the edge of a forest that is on the drop zone approach, and
the trees are 10 neters (33 feet) high, the markings would require 150
neters (492 feet) of horizontal clearance fromthe trees (Figure 6-6).

(2) If any of the GVRS markings fall within a 15:1 mask cl earance ratio
on the approach end of the drop zone, an Arny code letter (H, E A T),
or a far (marker) panel may be placed on the trailing edge of a drop
zone if coordinated for during the DZST/aircrew mssion briefing. If a
code letter is used, it can be used to distinguish the drop zone from
ot her drop zones in the area.

d. At night, panels will be replaced with [ights (1 |light per panel).
Directional lights should be used for the approach, corner, alignnent, and
flanker. If necessary, the far code letter would use directional |ight holes
and the base light would be on line with the coner light. (Refer to Figure

6-6 for construction requirenents for Arny code letters.)

e. The rel ease point should be nmarked with sone type of identifiable |ight
source distinct fromall other DZ marKkings.
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Flgure -6, Horlzontal clearance,

6-19. ARMY VERBAL | NI TI ATED RELEASE SYSTEM

Army VIRS is a nmethod of establishing the release point on the DZ by using
radi o conmuni cations. A code letter may mark the RP if this is tactically
feasible, but the aircraft initiates the drop on verbal command fromthe
gr ound.

a. A standard Arny code letter using VS-17 panels for daytine operations wll

be enpl aced at the rel ease point. The base panel of this code letter will be
positi oned exactly on the RP. The code letter will be either H E, A or T
and will be at |east two panels high and one panel w de (Figure 6-6).

b. A flank panel is enplaced to the left of a code letter at a di stance of
200 neters or the edge of the DZ, whichever is less. A far panel is enplaced
500 neters fromthe code letter along drop heading or at the end of the DZ,
whi chever is less. Both far and flank panels are positioned with the |ong
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axis parallel to drop heading and ralsed at 45 degrees back toward the code
| etter. The GTA radio operator will be positioned at the rel ease point.

c. At night the panels in the code letter are replaced with lights. The code
letter will be at least four lights high and three lights wide with 5 neters
bet ween each light. The code letter and far light will be placed in
directional holes and the flank light will be in a bidirectional hole.

d. In case the release point (RP) falls off the DZ maki ng the marki ngs not
visible, or the GTA operator cannot see the aircraft, the parachute drop can
be changed to a junpnaster-directed rel ease operation using the wnd streaner
vector count (Fiqgure 6-7).

EXRIT FiNT LAST FRAACHUT ST GF STICK

b
R S |

—r T
FELEASE FOINT
FIRST
PARACHUTIST OF
sTICK szoons T STRAEAMER
COUNT! DAOFAED 2TREAMER
. HICRE Las0s
T, / HEF=

G vessnzs (5 rsneron ™ e
e

L .

INMAL 4APPRSGCH
Figurs E-T. Wind alreemer veciar count,

e. In situations where the RP falls off the DZ and the junpmaster is unable
to conduct a wind streanmer vector count, a delayed release or an early

rel ease maybe conducted. For exanple, a late release is done by determ ning
how many seconds the aircraft nust fly past the GIA operator before the
release is initiated. An exanple with the drop speed of 70 knots is 70 x .51
= 36 neters per second of flight.

f. On an Arny VIRS DZ where the RPis in the woodline, an off-set may be used
(Figure 6-8). For exanple, a U4+ IHis traveling 70 knots. Converted to
neters per second, this is about 36 neters per second. If the RPis 108
meters into the woodline, the GIA operator will allow the aircraft to pass
the code letter. As the aircraft passes over the code letter, the GIA
operator wll begin counting "one thousand, two thousand, three thousand." At
the end of three seconds, the GITA operator will transmt, "Execute, execute,
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Flgure 6-8. Army YIRS off-seL,

6-20. AIR FORCE VERBAL | N TI ATED RELEASE SYSTEM

The USAF VIRS drop zone does not require markings. This specialized procedure
is normally used when regul ar nmarkings are not tactically feasible or would
not be visible fromthe air. However, before considering a USAF VIRS DZ, you
must have radi o communi cations with the drop aircraft, and at |east two

FM VHF/ UHF radi os shoul d be on the DZ

a. To establish a USAF VIRS drop zone, a release point is determ ned the sane
way as a GVRS or rotary-wing VIRS rel ease point. (Refer to paragraph 6-17 and

Figure 6-2 to determ ne rel ease point |ocation.)

b. At the release point |ocation, the DZST | eader will verbally guide the
pilot over the release point to align the aircraft so the drop can be
I nitiated.

Cc. Instructions transmtted to the aircraft nust be concise: Left and right

turns will be given to align aircraft on desired i nbound heading. Stop turn

Is given when aircraft is on course. Standby is given about 5 seconds prior

to release or as pre-briefed, and execute will be given three tines when the
aircraft reaches the predeterm ned rel ease point. An exanple of a USAF VIRS

Transm ssion is as foll ows:

Al RCRAFT: T2S26, THI S I S HERC 30, OVER

DZST: HERC 30, THI S IS T2S26, AUTHENTI CATE DELTA FOXTROT, OVER
Al RCRAFT: T2S26, THIS | S HERC 30, GOLF, OVER

DZST: HERC 30, T2S26 - NOT I N SI GHT, CONTI NUE OVER

-- ONCE THE Al RCRAFT IS ABOUT ONE M NUTE QUT - -
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D£S1: HERC 30, IH S IS 125206, HAVE YOU IN Sl GHI, [TURN LEFI.

DZST: (ELI M NATE CALL SIGNS) TURN LEFT. . . STOP TURN
DZST: ON COURSE, STAND BY. (5 SECONDS FROM DROP) .
DZST: EXECUTE, EXECUTE, EXECUTE, T2S26 OUT.

d. When transmtting the MEWto the aircraft, nmake sure that it is identified
as the nean effective wnd and that the altitude to which it was taken is

I ncl uded. Any indications of erratic wnds or wind sheers reported by
previous aircraft should also be reported at this tine.

6-21. AR FORCE COWUTED Al R RELEASE PO NT

The DZST | eader and DZ party nmark the point of inpact on a surveyed DZ, and
the aircraft navigator conputes the release point fromthe air.

a. During day operations, the point of inpact wll be marked with a RAM
(Figure 6-9) and a shape designator patterned in either a triangle (for

personnel airdrop operations, or a square for CDS/ HE airdrops (Figure 6-10).

b. Night markings will consist of a shape designator (nmade of |ights) placed
at the point of inpact, one flanker |ight placed 200 yards/ 183 neters to the
| eft and right of the shape designator, and a trailing edge |ight placed 1000
yards/ 915 neters fromthe shape designator, or at the trailing edge of the
surveyed DZ whichever is closer to the PI (Figure 6-11).

c. During day operations, authentication or identification of different sites
can be acconplished by specified drop tines, alternating panel colors, or
dr op headi ngs.

d. During night operations, authentication or identification of different
sites can be acconplished by having one light in the shape desi gnator
repl aced with any color light, except white.

NOTE: Aut hentication markings nust be pre-coordinated with the aircrew

e. Crcular DZ markings nust be coordinated 24 hours in advance to determ ne
t he desired drop headi ng.

f. Snoke, other than red, nmay be displayed adjacent to, and on the downw nd
side of the RAM shape designator to assist in visual acquisition of the DZ
and to indicate the surface wind direction.

NOTE: The panels in the shape designator are not el evated.
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Figure 6.8, Ralsed angle marker.
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Figure §-11. Drop zuna placemant.

g. The Arny ground unit conmander nmay position the Pl anywhere on the
"surveyed DZ" and insert his forces as necessary to acconplish the m ssion.
He nust nake the Pl location known to the supporting airlift and the DZST

| eader in sufficient time to plan the m ssion. The GJC accepts the
responsibility for an off-the-DZ inpact if he selects a Pl closer than 300
yards from any edge of the surveyed DZ.

NOTE: A 200-yard buffer zone on the trail edge of the drop zone is required
for personnel if the Pl is |located closer than 300 yards from any edge of the
drop zone.

6-22. ASSAULT ZONE AVAI LABI LI TY REPORT

The Air Force has a listing of all available drop zones that are approved for
use. The list is called an Assault Zone Availability Report. The AZAR is
conpiled frominput provided by 21 AF, McQuire AFB, NJ; and 22 AF, Travis
AFB, CA. It identifies CONUS drop zones, |anding zones, and extraction zones
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avall able tor use by the Alr MobiIliIty Conmand.

6-23. DROP ZONE SURVEY

Al'l needed information concerning the drop zone is on the Air
339 (Figure 6-12 and 6-13). The boxes on the AMC Form 339 are

sel f - expl anat ory; however,
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Flgure 512 Exampke of completed AMC Form 539,
Orop Zone Survay.

Force AMC Form

a detailed explanation is in AMC Regul ati on 55-60.

file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/Ch6.htm (30 of 36) [06/03/2004 3:22:49 AM]


file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/IMG00058.GIF
file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/IMG00059.GIF

FM 57-38 Chptr 6 - Drop Zones

L AT T — '
|i-m-p|+=u:
il.atimnnﬂgl..r;- LYERL] Wu Cow el Pt M gden e o L i 100 CAB a8 O L [T

welll-mm g H

T LK Lt

o olb, 1HE MR, 1 An, 0T Pt

i, TN W | 0 oew, pal Inm

= e, ZIM WL, L4 rrm, B Tran.

A wad high v 10 Loes Wan wrad Sanh el gy 11,
cabind

i
1 Lhemrax Le- v ch vt L s o O Hoe weu ew Lo i o
1 Eandasn FI miiﬁ{?_ﬁﬂhﬁ-#MHM1uEﬁmn.1m,ﬁmfhmHn.
L ’Hg.'lm Wea 02 illur- S, i L Puavoabe dnjum U He W i AL IUsg GorLr T e |
[ -8 L.
Te———
—.—

" [T —_—.— - f——
e Ly WP LY e ot

- LT — — -

- et s mmdmrpree B
/i I 653
s .
’ e [ i e
: -
rmﬂ oA T m——
~ S
rl‘ r
r ot
- -
-~ l_,.-"“
B = [ ==
s o T
[T .-_..-L.‘_.r ...... _.J"i..' ............ 3 -
A [ L R
i et

H'!
S
o
"'l
5
z-‘.--

mmm el ek Pl
O= = | -

O = comm s

TR A e

Figure B=13, Example of compleled AMLC- Form 238 {révarss).

6-24. TACTI CAL ASSESSMENT

Duri ng Contingency/wartinme and nmajor training exercise participation, DZST
| eaders maybe expected to tactically |ocate and assess a potential drop zone
for followon airdrop resupply/reinforcenent m ssions.

a. Normally, the Air Force conbat control teans woul d be tasked to acconplish
this reconnai ssance type m ssion using the AMC Form 339; but when a CCT is
unavai l abl e, the DZST | eader may acconplish a tactical drop zone assessnent
using the tactical assessnent checklist for a guideline (Figure 6-14).
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GMISE, VIRS, or blind drop).

Figure 6-14. Tactical OF assessmend.

b. Airdrop operations on tactically assessed DZs wll be nmade ONLY under the
foll owi ng conditions:

(1) During training events, the airdrop will be located within a
mlitary reservation or upon US governnent | eased property.

(2) The supported service will accept responsibility for any damage that
occurs as a result of the airdrop activity.

(3) There nust be adequate tinme for safe effective planning.

c. Once the tactical assessnent has been done and approved by the Air Force,
a guide line for CARP markings nust be foll owed. For CDS drops, the point of
i nmpact will be at |east 200 yards (C130) and 225 yards (C144) fromthe

| eadi ng edge of the drop zone and centerline for daytinme operations, and 250
yards (C 130) and 275 yards (C 141) at night. For personnel drops, the PI
will be at |least 300 yards fromthe | eading edge of the drop zone and
centerline (350 yards at night). For heavy equi pnent drops, the Pl will be at
| east 500 yards fromthe | eading edge of the drop zone and centerline (550
yards at night).

6- 25. Al RDROP/ Al RLAND/ EXTRACTI ON ZONE CONTROL LOG

The AMC Form 168 is basically a scorecard for the Air Force. Since the

rel ease point is conputed by the aircrew on the CARP drop zone, the Air Force
must have sone docunentation of the crew s performance. The DZST | eader fills
it out. a. The followng is an explanation of the blocks on the AMC Form 168

(Figure 6-15). The individual nanmed in blocks 2, 3, or 4 may all be the sane
person or may be different people.

(1) Location. Name and grid coordi nates of DZ/ LZ/ EZ.

(2) CCT and unit. Nane of conbat control team and unit controlling the
DZ.

(3) DzZ/LZ/ EZ control officer and unit. Nane of the individual and unit
controlling the DZ

(4) Dz safety officer and unit. Nanme of DZ safety officer and unit.

(5) Legend. Explanations of abbreviations used on this form
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(6) Line nunmber. Each |ine nunber on any given DZ m ssion represents an
i ndi vi dual pass over the DZ, even on a nmultiple aircraft DZ. For
exanpl e, a three-ship operation uses three |lines. No-drop passes shoul d
use a |ine nunber also, with the remarks colum reflecting the reason
for the no-drop.

(7) Unit. The unit of the flight crew, usually a nunber designator.

(8) Call sign. The correct call sign if you have radi o communi cati ons
with the pilot.

(9) Pilot/navigator. Last nane and rank of pilot and navi gator.

(10) Type mission. The letter designator in the | egend for the type of
m ssi on.

(11) ETA. Estimated tine of arrival over target; it can be a hard tine
or a block tine.

(12) ATA/ ATD. Actual tinme of arrival or departure.

(13) Strike report. The strike report yards/clock is the actual purpose
of the 168. The DZST | eader observes the first parachutist, bundle, or
heavy equi pnent platformfromthe control center; he uses NVGs at night.

(a) He determ nes the distance to the first parachute in yards and
the clock direction in relationship to the point of inpact (12
o' clock is drop headi ng [nagnetic]).

(b) If the first parachute Iands within 25 yards of the point of
| npact, then he puts the letters Pl in this block to indicate that a
direct hit was nade.

(c) If it was inpossible to naintain visual contact wwth the first
parachute, especially during multiple aircraft operations, then use
an "S" or a "U' (satisfactory or unsatisfactory) to score them |If
90 percent of the parachutes |land on the DZ, then an "S" will be put
in this colum. If less than 90 percent land on the DZ, then a "U
will be put in this colum.

(d) If radio communication is nmaintained with the drop aircraft,
relay the strike reports to the drop aircraft so that the aircrew
can nmake adjustnents on foll ow ng passes over the DZ

(14) AL/EX. For an airland/ extraction, enter an "S" or "U' as
appropriate
(15) Surface wi nd. Should be the highest wind readi ng during the
10-m nute wi ndow for that pass.

(16) Score nethod. Mark which nethod was used to determ ne the distance
to the first parachute fromthe PI

e E = Estimted
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e P = Paced
e M= Measured

(17) Mean effective wind. If a pilot balloon is used on the DZ, a MEW
will be determ ned and annotated in this block. A MEWis the average
wind fromthe ground to drop altitude. If radio comruni cations are

est abl i shed between you and the aircraft, give this information to the
aircrew before the first pass to assist themin calculating their

rel ease point.

(a) Tine. Note the tinme the MEWwas determ ned.
(b) Alt: Note what altitude MEWwas determn ned for.

(c) Direction and velocity. The magnetic azinuth to the pil ot
bal l oon is neasured and the reciprocal heading noted. This will give
the MEWdirection to be reported. Wien transmtting the VEW nake
sure that the altitude to which it was taken is included. Any

I ndi cations of erratic winds or wnd shears should al so be reported
at this tine.

(18) Remarks. Anything pertaining to the DZ operation that can be useful
to the Air Force during pilot debriefing.

b. The DZST | eader forwards the AMC Form 168 to his air operations officer

who in turn submts it through the chain of conmand to the Air Force
representative.
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Flgure ¢-15, Example of completed AMC Form 16B.

6-26. Al R MEDI CAL EVACUATI ON REQUESTS

The follow ng information is necessary when requesting a MEDEVAC for
casual ti es.

a. Location. Gid coordinates will contain the six-digit grid |ocation and be
preceded by the 100, 000-neter grid identification.

b. Radi o/ Frequency/ Call Sign. The frequency and call sign should be that of
the radio at the site of the unit requesting the MEDEVAC.

c. Patient Category of Precedence. You should be prepared to classify the
casualties priority to be evacuat ed.

(1) Ugent: Wthin 2 hours to save life or |inb.

(2) Priority: Wien casualty's nedical condition will deteriorate and
beconme urgent within 4 hours.
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(3) Routine: Requires evacuation, but when patient's condition is not
expected to deteriorate for several hours.

(4) Tactical inmmediate: Evacuation needed so as not to endanger tacti cal
m ssi on.
Speci al Equi pnent/ Emer gency Medi cal Supplies. List your requirenents.
Nunber and Type of Casualties. Self-explanatory.
Security of Pickup Site. Describe conditions of security.
Site Marking. Describe marking nethod used.
Patient Nationality and Status. Self-explanatory.

NBC Contam nation Area. G ve |ocation of NBC area.

| NDI CATES | TEMS NOT NECESSARY ON CDS DROPS.
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PERSOMMNEL
Tacklcal Traiming 300 feot
Saclc Arboma Trainass 1,250 fact
HALC (Minbrnum Crpaningh 2,500 faat
SATB S0 foed
T8 {Usa stand drop attitude of simukated load)
CONTAINER DELIYERY SYSTEM
&-120 {7 1a & bundles)(sinole parachuich 400 et
{7 or more bundles)(single parachute)  &00 fal
Ieluster of € parachines) G et
G12M3E [zingle parachuic) 400 fect
ety o 2 S50 Feet
G113 [#rgle parachate o cluslar of 2) 84H) feet
{ohaster of ) 00 feat
G-1d {zirgle parachuta or Chistes ol 3 I et
{cister of 5 04 et
12400t high wekaoity 4041 faet
Si-foot high ekt S04 feaeet
SATE-C/TTE { Goo parachute 1oad 1 be simulatad)
HEAVY EQUIPMENT
G120 G50 roel
G114 (Sle paresc] e 300 fiaod
[cduster of 2 ko 7) 1,100 feet
[cduster of B) 1,300 3t
G198 [gingle parachute) 700 et
[cluster of 240 4) TE0 frat
[cluster of & W0 F) 1,100 feet

Table &-2. Awntlal delivery altHudes.

G-11B  [clusterof &) 1,200 leat
G-11C  [clugter of &) 1,200 loat
SATB-HTTE [ See parachute Ioed to ba simulatad)

KOTES: 1. Minimurn drap ahiucs Far eavy equlprmeant
using 5 000pourd parachute redease system is
1,004 leet ahove graund level
2 Combinaton drops will wse tha laghest alrdrop atiude)

ROTAHY WING AERIAL DELIVERY

Personnel  Day or Might . 1,500 fioot
Bundlex  Day 300 e
Night SO0 foed

Table &-2. Aerlal dellvery sliftudes {continued).
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Fo [ﬁ,ﬁmm 1 Sinpla Daubis r5ee Hote 2)
1 1-2 A00 yel
o g4 S50 yid
To &U0 abdyards [ 3 -E 200 yd
a 18 BE0 yd
55 9 ar e oyd |

Aokl & varckr 1o OF el 2 iengpthifor each 100 feet sbove

Al BID F0) fot (2 yewels ke to sach side of the DZ)
COS (C-141)
| : :
ALTITUOE ey # OF CONTAINERS LENGTH
‘;:ﬁ.F‘:ﬁLlfll | (S Nedr: 1) E.ngle Doable |5e= Mats 3|
S 12 GO0 VD
2 . E15 Y0
To BOD | 450 yards 3 Eath GG Y
! 7-18 _ FEE YD
g.14 1728 MS YD
_ 1520 A0-40 1,0G0 YD
Pp— A a0 yands o DE waickh o ko gglh o esach F00 el Ao
B0 oot (20 varcks sdded to each side of the DF

Table §-3, Tactical airlift D2 elze crierla.
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FM 57-38 Table 6-3

| HEAYVY EQUIPMENT
ALTITUDE WITH LEMGTH {foa hata 2|
{RaL 9 oot 1 1 PLATFOAM ADTIDMAL
(F ey N FLATFORMS
Add 400 yands
(o-130) or 500
yants
To 1,100 I yards 1000 yards | (G144 or C-R o
kraila iy edpe for
each aoddonal
- - .. et
Above 1,100 Arkd 30 yands to wicth and lengih for each 100 faot
abowa 1.0007eet. (A 16 yams to each side of the DZ)
PERSONNEL .
ALTITUDE LENGTH
[AGL] m::'ﬁ:: 1l 1 PLATFORM [EHAH;:IﬁEHAL
et _ __PLATFORMS
! A 75 yarcks ke
fach ackdikng
Tad,KID |,  BOD yiwcls B0 yards  pachulk ko radg
a0 (100 s
whet usang GAaFES)
P — Acid 20 warmkz o width and lengih foeaash 100 fat
- abowe 1,000 ket {Ackd 15 yarcs o each sioe of the D7)
MCTE 1: & For day vrsdal lormations, increase width
by 100 yards (50 yards aach =ide}.
B, For SKE loemalion, increaze width by
400 yard [200 yards =ach sida),
o, Offlzial sunset W auaride, incroase width by
100 yards for single ship visual drops
150 yards gach side) or 200 yards Far visual
farmationa (190 yvards cach sida)
KIOTF 2 OFfinisd sungel to sz, Incraaca length by
100 varrs for v.sual Orops (80 yards each end),

Table &3, Tactical airlft OZF slze criterda [continuad),

file:///C|/My Documents/Manuals/Military Field Manuals/FM 57-38 Pathfinder Operations/Table63.htm (2 of 2) [06/03/2004 3:24:02 AM]



FM 57-38 Table 6-4

RPL

e

RDL  Tableof Document Download
Homepage Contents Information Instructions

—r———

RECEMSIAN
TAELE

300
u)]
0
]2
03
a1
|

L]
o0
o8
b
B
o
1]
1z
"

1
12
i1
14
15
"5
TF
14
o
d

it hfohe et R R Rl s e Rl Al h o |

SRR RS T Eloiap b

—F—-r—Fr—-E—eT—Tr—T—T

¢

DRACE ALTITLAOE IN FEET
1TED MY BRI Egilﬂ S50 HHA
g
i |
ra
o
b ]
oG
L ]
o]
s 3]
2]
r ]
]
i
1
2
]
4
5
]
T
-]
i
2

™
]
0%
03
o
05
05
o7
Y
O3
3
10
11
11
12
12
13
14
15
17
13
20
2
21
WirdD SPEED) M KNOTS

180
13|
1]
1|
03
]
[na]
3
urd
&
ta
k2]

a
u]
1
1
I
5
4
i
c}
T
=]
2n
az
2%

—_r——r—TrT—r—-r— -

10 GRAM HELIUM BALLOOMN
INFLATE BALLODN T9 57 CIRCUMPERENCE FOR DAY AMD 74 CIACLNAFEAFNCE FOR HIOHT

—_—_r—r——r—r—-r—r—-r -

o 125D
4] "3}
a2 [ 2]
a3 [ ]
o2 [uk]
23 o ]
=] 8 [n ]
4.~ W]
ar o
N, v 2]
| ta
1t
14 a
hh [+
1 1
12 2
13 2
13 3
14 4
15 5
% G
T T
13 g
1 M
m a2
= 4]

T80
L
o2
o3
o
£
HE
£
ay

f
0
1
1
z
%
=
14
15
1%
17
3
2
=2
25
=

——r——-—

| B =l -5 = Edu
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10 wind speed in knolg.
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FM 57-38 Table 6-4
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APPENDI X A
OPERATI ONAL FORMATS

The pat hfi nder operational formats described herein nay be
used to plan and carry out pathfinder operations. They are
| nt ended as gui des and shoul d be nodified as required.

A-1. OPERATI ONAL PLANNI NG FORNMAT

The pat hfinder |eader uses this format (Figure A-1) in organizing an
operation. It consolidates information pertinent to each individual or
el enent, and the | eader can use it as a reference during his planning
and briefing. The following definitions apply to the format.

a. Aircraft Nunmber. The chal k nunber or the last three digits of the
nunber on the tail of the aircraft that transports the pathfinders.

b. Nanme. The nanes of the pathfinders.

c. Load Tine. The tine pathfinders are |oaded on the aircraft with all
of their equipnent.

d. Takeoff (Lift-Of) Time. The tine the aircraft departs the staging
area

e. Duty and Location. The m ssion assignnent and | ocation within the
operational area for each pathfinder.

f. Call Sign and Frequency. The radio call sign and frequency for
per sonnel operating radios.

g. Equi prent. Equi pnent ot her than individual that each pathfinder
el ement will carry.

h. Remarks. OQther pertinent information.
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a. Format Headi ngs.
(1) Pathfinder unit. Code or nunber designation (or F7 personnel).

(2) Supported unit. Principal ground unit or aviation unit
desi gnati on.

(3) Period. Date and tine operation comences until term nation of
operation or end of the day; 0001 until 2400 hours on succeeding
days or until conpletion of operation.

(4) Operation (AFLD, LZ, DZ). Name or nunber of operation. Cross
out itens not applicable and add any special designation used.

(5) Recorder. Nane of person who records data on the form
b. Col um Headi ngs.

(1) Flight or aircraft nunber. Radio call sign of the flight or
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alrcrart.

(2) Type aircraft. Arny or Air Force nodel designation.

(3) Time communication established. Tinme aircraft acknow edges
contact (radio and/or visual, as applicable).

(4) Time. Arrival tinme of aircraft or when first of flight |ands;
departure tinme of aircraft or when last of flight clears the
gr ound.

(5) Type |load. Delivered (supplies, equipnent, or personnel);
evacuat ed (supplies, equipnent, or personnel).

A-3. TROOP LEADI NG PROCEDURES

Upon recei pt of an order to conduct a pathfinder operation, the
pat hfi nder | eader follows, to the extent possible, the follow ng troop
| eadi ng procedures.

a. |Issue section warning order, including the follow ng.
(1) Roll call.

(2) A brief statenent of the eneny and friendly situations.
(3) The m ssion.

(4) Chain of command and section structure.

(5) Individual uniformand equipnent (if not in SOP).

(6) Equi pnent required.

(7) Time schedule to conplete work priorities with place, tine,
and personnel to be present.

(8) Specific instructions and attached personnel.

(9) Tinme hack.
b. Make tentative plan of operation, including the foll ow ng.
(1) Study map.

(2) Check weat her.
(3) Study unit SOP.

(4) Make a quick estinmate of the situation: additional personnel
needed from supported unit; additional equi pnent of materi el
needed; conmuni cation requirenents.

(5) Begin pl anni ng.
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c. Arrange for novenent and coordination, including the foll ow ng.
(1) Movenent of unit (informsecond in comand).
(2) Coordination (with ground and aviation units): ground tactical

pl an; | anding and unl oadi ng plan; air novenent plan; |oading plan,
addi ti onal personnel or equipnent, if any, from supported unit.

d. Prepare tentative operation plan, including the follow ng.
(1) Reconnoiter when tine permts (map, ground, air).

(2) Continue estimate and receive recomendati ons.

(3) Conplete plan (work out details, fornmulate orders); present
tentative plan to supported unit commander or his staff; prepare
final plan based on desires of supported unit conmander and his
final order.

(4) Issue section order (normally an oral order).
(5) Join supported unit.

(6) Rehearse and inspect (if tinme and terrain permt).
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APPENDI X B
ARMY HELI COPTER SPECI FI CATI ONS

To enabl e pathfinders to assist in the selection of |anding
sites, they nust be famliar with the di nensions of Arny
aircraft that may be enployed in US Arny active and reserve
aviation units. The follow ng nine figures depict helicopters
that are currently in the Arny's inventory.

B-1. OBSERVATI ON HELI COPTERS
See Figures B-1 and B-2.
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SPECIFICATIONS
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Figure B-1. OH-52D {Kiowa)
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SPECIFICATIONS
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Figure B-2 OHEA [Cayuse)

B-2. ATTACK HELI COPTERS
See Figures B-3 and B-4.
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Figure B-3. AH-1S {Cobm]
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SPECIFICATIONS
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B-3 UTILITY HELI COPTERS
See Figures B-5 and B-6.
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SPECIFICATIONS
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Figura B3, UH-G0A (Black Hawk),

B-4 CARGO HELI COPTERS
See Figures B-7, B-8, and B-9.
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Figurs B-% CH-54B (Tache).
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REFERENCES
SOURCES USED

These are the sources quoted or paraphrased in this publication.

Arny Publications
FM 21-60. Visual Sgnals. 30 Sept enber 87.

FM 24-18. Tactical Single-Channel Radi o Communi cation Techni ques. 30
Sept enber 87.

FM 34-40. Electronic Warfare Operations. 9 October 87.

FM 55-450-3. Multiservice Helicopter External Air Transport Basic
QOper ati ons and Equi pnent. 11 February 91.

FM 55-450-4. Multiservice Helicopter External Air Transport:
Si ngl e-point R gging Procedures. 11 February 91.

TM 9- 1370- 206- 10. Operator's Manual : Pyrotechnic Signals. 31 March 91.

Air Force Regul ati ons

MACR 55-60. Assault Zone Procedures. 14 May 90.

DOCUMENTS NEEDED

These docunents nust be available to the i ntended users of this
publ i cati on.

AMC Form 168. Airdrop/ Al rland/ Extracti on Zone Control Log.
AMC Form 339. Drop Zone Survey.

FM 57-230. Advanced Parachuting Techni ques. 13 Septenber 89.
FM 90-2. Battlefield Deception. 3 Cctober 88.

FM 90-3. (HTF)Desert Operations (How to Fight). 19 August 77.

FM 90-4. Air Assault QOperations. 16 March 87.
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FM 90-5. (HTF)Jungle Operations (How to Fight). 16 August 82.
FM 90-6. Mountain Qperations. 30 June 80.

FM 100-26. The Air-Gound Qperations System 30 March 73.

FM 100-27. US Arny/US Air Force Doctrine for Joint Airborne and
Tactical Airlift Operations. 31 January 85.

QSTAG 585. Marshaling Helicopters in Miultinational Land Operations.

April 81.

STANAG 2863. Navi gati onal and Communi cation Capabilities for
Hel i copters in Miultinational Land Operations. 26 Septenber 88.

STANAG 3117. Aircraft Marshaling Signals. 17 Cctober 85.
STANAG 3281. Personnel Locator Beacons. 3 April 78.

STANAG 3570. Drop Zones and Extraction Zones-Criteria and MrKkings.

March 86.
STANAG 3619. Helipad Marking. 10 July 80.
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