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PREFACE
20 Jammary 1957
The point of view expressed in this paper is that of the author -
not necessarily that of The Infantry School or the Department of the m-




INTRODUCTION

“ A1l too frequently meny military men, reacting like laymen, marvei
at the dramatic evacuation of a wounded soldier froﬁ an isolated place;
as though it were a miracle. Helicopter evacuation is not and never should be
thought of solely as an emergency operation, but should be thought of as
a part of the normal evacuation systein. (11:51) This monograph is a
discussioﬁ of the extent of employment of the helicopter in its role as
a transportation vehicle in the evacuation of casualties from front line
units under combat conditions.

During the Korean conflict, thousandé of soldiers were saved by this
.means of evacuation and returned to duty in a_relativeiy short time. This
success was due to the speed and efficiency of the fotanyawingraircraft
in transporting the casualty to'a medical installation capable of admin-
istering thé necessary cefinitive medical treatment. Thus the author
aceepts as fact.the necessity, validity and feasibility of helicopter 'Qg
evacuation of caSuaities.' (}:153) |

In order to limit the scope of this monégraph, the author must de-
fine a portion of the title so that the reader and author will proceed
with a mitnal understanding. COMBAT CONDITINS, EXTENT, and FRONT LINE
UNITS will be limited in meaning. |

Comﬁat conditions for ﬁhe diséussion is defined as those conditions
which exist when a unit is subject to receiving or is actually receiving
effective fire from enemy direct fire weapons and/or observed or unob-
served fire from indiregt fire éupport wWeapons.

Extent has been defined in part by Webster as veing of a given di-
mension or degree, i.e.,:the limit to whieh anything reaches in. size
within given bounds. Therefore, this paper will be confined to the po-
tential of helicopter evacuaﬁion of casualties, in respect to extent,
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and will not delve intd the mechanics of rotary-wing evacuation except
as is necessary to illustrate a point in question and where the mechanicsr
of evacuation have an inherent limiting affect., Also the technique of
evacuation will be incorporated to outline procedures that can be taken
to minimize some of the inherent limitations of this relatively new
transportation vehicle available to the Army, |

Next we must establish a common denominator in limiting what is
meant bylfront line units. For our purpose, front line units will be
those infantry troop units positioned in the forward battle position
that are (&) actually in contact with.the enemy, (2) positioned in order
to support by fire the units actually in contact, and (3) capable of
swift movement to countérattack the enemy that has penetrated the

position of a unit that is considered in contact.



DISCUSSION

Among other specific missions of medical company of the infantry
regiment is the establishment and operation of é collecting station for
_ receiving, sorting, and temporary care of casualties and removing
casualties by litter and/or ambulances to béttalion ald stations and
collecting stations with continuous medical care incident.to further
evacuation to the rear, (9:1) Herein lies the bésic responsibility
for introducing the helicopter, as an ambulance, info the evacuation
organization. |

Sorting of casualties consist primarily of establishing a priority
of treatment and ascertaining which case is an emergeﬁcy case, Emergency
cases are those that are diagnosed as needing immediate surgery as the
necessary definitive medical treatment. (5:N4) Since major surgery is
not normally performed on this level, thereby necessitating helicopter
evacination, the medical doctor in attendance will initiate the request
for helicopter through medical channels (5:NA) Upon this doctor rests
the responsibility for establishing a priority of evacuation and taking
the necessary action to secure the helicopter, if he so deems this type
transportation advisable. (12:51)

Evacuation and supply are wedded together like a commander énd
his staff, since neither can be effective without the integration of
both functions. Therefore, in referring to supply and resupply as it
pertains to the rotary-wing airéraft, the same advantages, disadvantages,
limitations, 2nd examples noted in reference to supply will appiy also
to evacuation.

With the recent staggering increase.in fire power, especially'
in the form of nuclear weapons, our doctrine, tacticsgyand techniqués
are being st;died and modified. Our current concepts visualize
widely dispersed armies made up of self-cqntained units that must be

moved and supplied in sustained combat operations without land
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éommunicationg. (1:32) Thérefore é reinforced battaiion can be located
five to ten miiés forward_of the collecting stétion. By the very nature
of this:wide distaﬁce'between units, we must accept as truth that_enemy
infiltra@ion ﬁill'not.énly be a threat but in most instances a reality.
_Ihis'frcnt'line battalion, in planning the evacuation of its wounded,

mst either dispéfch an armed escdrt with its casualties_qf it must devise
a gystem whereﬁy this threat of infiltration can be circumvented. The
helicopteriisrthe tool, readily at hand, highly suitable to £ill this
requirement. | |

However, efficient utilizatlon of rotary-wing aircraft can be obtained

only when its most favorable dharacteristics are exploited and the effects
of its inherent limitations are minimized. 'his necessitates dynamic

and imaginative plaﬁning by all commanders. Familiarization with the
| advantages and disadvantages of rotary-wing aviation is necessary to
correctly'evaluate the extent of use of the helicopter.

) Under normal conditions, when not averloaded rotary-w1ng aircraft
are able to perform limited vertical flight, taking off and 1anding
without horizontal mpvement on the ground, Present rotarybuing aireraft
. may accomplish forward flight‘at"airspeeds varying from zero to approxi~
| mately one hundred and forty miles per hour, At minimum ground speed
(zero) the helicopter is hovering. Rotary-wing aircraft in horiicntal
fiight mey be decelerated fapidly from any'3peed and hroughf to a hovering
position, This type aircraft may achieve horizontal flight in any
direction, forward,-backﬁard,'sideward or obliquely. (T7:3h)

. If engine failure or other emergenciés in flight'necessitate 8
forced landing, the rotor blade continues tq rotate through a force-
vheeling unit, This process, termed autoraﬁion, produces 1lift, Im
autoration,.the-airc:aft cperator has qomplqte'flight-control and the
helicopter can be safely landed without powﬁr. The large windshield
. of the heligopter.and the:abséncé of fixed wLng surfaces provide sub-

stantially unz_-e_st.:?icted' visibility. (7:3L) I | |

' In"comparison with surface methods of transportation, the helicopter
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possesses.greét spesad and_flexibility since it does not depend on fixed
routes, such as highways, réilﬁgjs;and waterways. The ability to move in a
straight line from one ﬁoint to another also greatly increases the relative
speed. (7:34) _ _ | |

‘Equipped with flotation-type landing gear, the helicopter is considered
.amphibious and ﬁay ﬁperate.from water or ground surfaces. The ability to
operate with floats from hard surfaces is, of course, dependent upon the
abllity to attain vertlcal flight. (7:35)

Because rotary-wing aireraft can ascend and descend rertically, they can
- operate from confined #ﬁd'ﬁnimproved areas, provided that sufficient.space'
-to meet operating requiréments bf thé particular aircraft is available.

The ability.of the helicopter to execute a rapid deceleration of
airspeed and stop in flight, combined with_its éapacity for slow forward
speed-ahd vertical landing, a&aptsfthe aircraft fdr operation in marginal
weather. By. regulatlng his speed to conform with the limits of visibility,
the operator may stop and land when weather condltlons become crltlcal._

The speclal flight characterlstlcs-of rotary-w1ng aircraft make them well
sulted for operatlng in: dlfflcult terrain, partlcularly in areas where 1and-
ing fields for fixed-w1ng alrcraft are not available or cannoit be constructed.
(7:35) | | |

Tactical night missions may be accomplished by rotary-wing aircraft
with'minimum'grouna lighfihg'facilities_for take off and landing, The
helicopter 6perator can operate_éuécessfﬂlly at night when his lénding

spot is marked by a single fiashlight or fhare upon a prearranged gignal

from the operator. Night qperation, however, requires well trained

and'experienced operators and there is a need for improvement and other

technical devices. (7:35)

This type aircraft is caﬁable of performing any mission within
their weight 1lifting capabiliﬂies and operating radius normally assigned -
fixed-wing aircraft. External 10adiﬁg, wnich utilizes the built-in
‘hoist Systemsélproride-many advantageé. Casualties preloaded on pallets,
in pargb nets, or iﬁ'slings can be picked up by hovering helicopters.
The external load method 1s of importance in short haul operations,
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as the ratic of time required for loadiﬁg and unloading when compared
with travel time is reduced. Also the time that the helicopter is
exposed to enemy fire is reduced, l(7=35)

As the commander exploits to the utmost the advantages of rotary-
wing aircraft, so must he also recognize its limitations and acts ﬂo
minimize thé effects of sucﬁ.

Since the main rotor blades are vulnerable to enemy fire throughout the

plane of rotation, damage to the blades may establish destructive vibration.
Because of limited experience, the flight vulnerability of rotary-wing
aircraft has not been accurately established., Their peculiaf flight

renders their attack by high speed fighter aircraft questionable, but

their relatively slow flight makes them more subject to ground fire in

tactical operations than other aircraft. Their primary means of protection
is landing, which can be accomplished faster than by fixed-wing aireraft.
(7:36)

In comparison with fixed-wing aircraft, the mzintenance requirements

of rotary-wing aircraft are high with respect to persomnel, tools, equipment
and maintenance man-hours, {7:36)

The amount of load and its proper distribution are critical factors
affecting the control of rotary-wing aircraft. Proper distribution of
load is necessary to keep the center of gravity within allowable limits.
Fatigue is a greater element in the operation of helicoptérs than of fixed-
wing aircraft. Additional control thét must be manipulated, greater
attention to instruments, and constant vibration are the principle
contributing factors to operator fatigue. (7:35)

The ability of rotary-wing aireraft to hover, ascend, and descend
vertically under hormal conditions has been classed as an advantage.

Restriction on hovering and vertical flight imposed by abnormal weather

conditions must, therefore, be considered limitations. Rotary-wing

aircraft operating at high elevation or in extreme heat may not be able

to produce enough 1lift for hovering or for vertical flight, inasmuch as
1ift is directly proportional to air density. Under such conditions
8
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_the helicopter must enploy a running takeoff andllahding, which neceseitates'
a'large opefating aiea.of reasonably smooth surface end therefore, consid~
erably limits the utility of the eircraft.-(f=36) .

Although the wide'speed range ‘of rotaﬁy;wing aircraft is a definite .
advantage,lit.is the lower speeds that are most important in establishing
the utility.o£ the helicopter. At present, deeign problems_festrict the
maximm speed to_approximately one hundred and forty miles per hour,e
ﬁhich is a definite 1imitetion when.coﬁpered-to fixed-wing aircraft
speeds. Likewlse, this aircraft range is restricted due to_the extremely
limited amount of fuel.thet can be_oarried. The weight carrying capabil-
ities of current designs present a definite limitation for the majority
of military uses, and this limitation incfeases as the elevation and
temperature incresses. (7:37) |

In amphibious operetions,_the'eize of the aircraft carrier elevators
impose eome reetriotion on the operation of the helicopter. Rotary-wihg'
aircraft coperation from other ships is dependent on tﬁe availability ofl
landing platforms or other suitable operating space. (72 36)

The hellcopter offers great logistical advantages in 211 type of

cperations and its proper exploitation can greatly enhance the speed .
and flexibility of casualty evacuation from front line units uhder‘all
conditiong, by ciroumventlng fixed defenses, natural obstacles, land
at otherwise inaccessable areas and on unimproved landlng sites, rise
and descend ve“tically (to a limited degree), and 'move rapidly at va:ying
altitudes and speeds (to a limlted degree) (ll‘50) These characteristics
admirably quallfy the helicopter as- either a supplement to; or a substi—
tute for, slower surface transportatlon.

Physical llmltatlons to the effective employment of hellcopters are

llmposed by darkmess, extremely bad weather, eneny air action in the ares

high altitude and extreme heat. These limitations are essentially the same |

encountered in the early stages of development of other modes of trans-.
portation and are mainly technical in nature. (2:10) The two primary
~limitations that will affect the use oﬁ-rotany-wing aireraft in evacuation
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are the‘load carrying capacity and the range of'the aircraft.. With the |
expected gradual development these latter two factors and the extensive
maintenance requirements will be overcome. (7:31)

Employment of the helicopter in an evacuation role must further be
analyzed according to the types of operation, whether it be a spécial
operation or a normal operation. | =

During normal operations, we can expect'troop units to bgldiSPOSed
linearly or in a series of widely separated strong'points and under average
weather and terrain conditions. (1:32) The normal operatlon may be
further complicated by the threat of, or the introduction of, mass -
destruction weapons. The problem created by the widely separated units
demands that a method of evacﬁation be developed that will permit
swift and reliable evacuation to more elaborate medical installations .
rearward. This system or procedure must be able to clrcumvent barrlers
either by going arocund the barriers or over the barrlers. Ihua the
rotary-wing aireraft becomes an invaluable means of transportlng
casualties away from the area of damage to medical installations
capable of further evacuation or of administering definitive treatment.
(6:13) |

Under special operation, for:discussion purpoées, I have grdu?ed
operations that do mot fall within normal operations, i.e.; amphibioﬁs
~ operation, mountain operationm, ai_rborhé cperation, desert operé.tiOn,
arctic operation and jungle épération. The nature of_wéather andl'
terrain of special operations place certain limitations om the rotary-
wing aircraft in its employment as another means-of-evacua£ién from
front line units, but does not, by any means, prohibit the effective
employment of helicopter aireraft. (£:120)

The limitations engountered in an amphiﬁious operatidn aré
inherent with the shi§ used to transpdrt the helicopter to a point |
within its operating range and the weather conditions incidental
thereto. A large amount of deck space is required for lan&ing to
take on a load intemally, thus in most;pases, since deck space is
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a premium and eritical factor on the'gféat majority of our ships;.the_ |
aircraft must be loaded-exterﬁally'and thefeby reducing the efficiency
of the helicbptér.' Water, especially salt water, neéessitates |
extensive precautions be taken to prevent rust and corrosion. Frequently
in this type operation floats will be required. Floats reduqe the
load carrying capacity of the helicopter and prevents running ‘take-
offs and thus again the efféctlveness of the gireraft is reduced. . (7 23)
The den51ty of the a1r ‘is in inverse proportlon to altitude and

accordingly limits the use of helicopters. The higher the altitude.
the lower the payload of the aircraft since the helicopter depends
upon air dénsity for 1ift.capability. In.mountain operation the air
-density and the lack of adequaté landing sites precludé fhe realization.
of full payload flights. {7:23) | | - _ |

| In the initial stage of an airborme operation, the distance

between the air head and medical Installation prohlbit the use of

helicopters. T™is distance factor, as well as the normal depth of
airborne operation in relation to the general trace of front line
friendly units, forces the use of other aircraft to transport rotary-
wing aircraft to the airhead. (7:23) Here again we find the inherent

range limitations a prchibiting factor in the evacuation potential of

the helicopter.

During desert operations, sand and extreme heat are the principal

factors to be cousideréd in determining the emplqyment of helicopters.

The intense heat decreases the air densitz and thus mékes it almost

impossible for the helicopter to hover or make a vertical takeoff.
The heat then makes it practically impossible to carry external loads.

(7:24) Te rotor downwash (air forced earthward), a chara¢teristic

of rotary-wing aircraft, causes the helicopter to be engulfed ﬁith_ |
sand and thereby causes extensive damage, as well as biindihg the pilot.
This can be overcome by spreading oil over the landing site. Normally,
a front line unit, under enemy flre, will not have sufficient oil
avallable to adequately soak the landing 31te. Needless to say, the
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sand factor will greafly incréa#e the maintenancefrequirementa.._
Successful casﬁalty.evacuatiqn for arctic operations is cqntingent
upon speed. (3:5) Here the helicoptér'can play a paramount role but
not wifhout wéighty restrictions., Extensive extra equipment, such és_.
skid-type 1anding_gear, ndnterigation kits, eﬁternaljengines for
.prEheating the engine, and external powerncsotirces for startinglthe
hélicoptér,_are nscessary to gét.the aireraft aleft. During hoﬁering
and vertical takebff; the rotor doﬁnwash_causeé.powder-snow toibe. |
blown in such a manner that the pilot's visién is:restricted at'éritical
times. The Eilot's'dépth_gercegtibn is also restficted when flying over
broken snow or ice surfaces. Strohg winds'and_blowing snow, conditions
‘which'ffequently exist in éfctic zones, will either interfere with-pr
_prevent the use of helicopters. Unstab1e atmosphéric conditioné wiil
frequently disruﬁt all radio cohtact with the aircraft. (7:2L) Where
spéed is of paramount importance, the rotary-wing aireraft ana the
operator mustjsurmoﬁnt tﬁese obstacles in ofder to accomplish the

mission., Frigid temperatures not only increase the maintensmce

requiremgnts but_greatly hamper maintenance activities.

Jungle operations.are characterized by dense vegetation, high
“humidity and extenSi#e.swamﬁland.  These characteristics create a
problem'in'finding suitable landing sites, which are few_in numbér..
Toc frequently, landing sites must be literally cutIOuﬁ on_phe juﬁgle.
(9:23) Ihe clearing of a_minimpm.landing site requifeé four to six
houfs work by a supporting engineerrplatoon. (S:HA)._High humidity
fosters rapid formation of fungus,growth.on all pérts ﬁf the helicoptér .
‘and causes metal parts to rust abnorﬂmlly'fast; Again ihe alreéd& 7
extensive maintenance requirement increases, (7:23)

From the foregoing discussion it is determined that thé.helicopter..'
- ean be broﬁght to any front line; even though at times it may.present s
- geemingly insurmountable problems, if properly directed. This difectionr

requires a properly marked landing site, trained personnel at the

landing site and communications, beth radic and visual. (5:Na)
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‘Radio commmnication facilities that are preéently'authoriaed.f9r 7 |
medical installations at infantry battalion level is limited to 'oné | | |
'radio set AN/PRC-10. (9: 7) This radic has an operating range of three
' "to five miles. With the 1ncreased dlsper31on between units, the

deﬁendabiligz of this radio set is doubtful. As a Rifle Company :

Commander, Regimental Headquarters Company Commander and Battalion

5-3 with the V.S, Seventh Army in Burope, this doubtful dependabllity
was all too frequently observed by the author. Since hellcopters are
requested through medlcal channels, the built-in range limitations .
of this radio set limits the helicopter evacuation by virtue of the inability .
t0 communicate the request. (12551)'-In a mﬂvﬁng situation, radio and
messenger are the priﬁary-means_of commhnication. |

The helicopter is not invulnerable to enémy aircraft fire, but on the.
other hand is very suscéptiblé'to this fire as long as the enemy has air
superiority. Uhaer such a éonditioﬁ,_the helicbpter will be highly're—
stricted in the missions'that.cah be flown. (8:120) :

Helicoptar operators must be we;l informed of artillery fire‘aﬁdiair'
strike to avoid such areas during pick-up. ﬁhié necessitates extensive |
coordination between infant:y, artille;y'and'the sﬁrgeon.bf the command
echelon concerned with the émployment of evacuation airéraft. (5:NA)

The lack of this required cnordination of fires and helicopter flight
pattern sometimes necessitates loﬁg delays between'pick-up reﬁuest and

actual pick-up.




CONCLUSION

' Helicopters are capable of routine and emergency evacnation of cas-

ualtiés from froht line units.uhder combat con&itions.

The extent of eﬁployment of'helicopters to eiacuate casualties from

front line units under combat conditions is limited, not dehied, by the

following restrictionsf
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‘Extensive maintenance requirements.

‘Abnormal weather and temperature

High altitudes
Terrain'

Communications

‘Friendly fires

Eremy air superiority

Training and skili of operatbr

_Training and skill of personnél at pick-up site
Commander's imagination .

Limited range éapébility
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