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ABSTRACT

This study attempts to determine the viability 0f current United

States Marine Corps attack helicopter pilot tactical training . More

specifically the researcher addresses only the anti —armor rol e of the

attack helicopter. The investigation analyzes the threat of the Soviet

Combined Arms Army. Current attack hel i copter tactical training Is ana-

lyzed in depth . U. S. Army, U. S. Marine Corps and Israeli Air Force

tactical training are specifi cally addressed. The aviati on doctrines and

tactics are compared to the threat, wi th miss ion accomplishment and sur-

vivability the key.

The investigation reveals a lack of adequate tactical training of

U. S. Marine Corps attack helicopter pilots In the performance of the

anti—armor mission . Proposed by the researcher are changes in the current

tactical training program. These changes address Involvement with a

comb ined arms army and specifically the anti -armor mission of the attack

hel icopter. The training proposed will enable the attack helicopter pilot

to survive the antiaircraft umbrella , the enemy fixed and rotary wing

threat and accomplish his mission . . . destruction of enemy armor.
The tacti cal training specifically addressed are low level terrain

flying which include s low level flights , contour flying and nap-of-the-

earth fli ght and air to air tactics. “Around-the-clock” operations are

discussed. Training must be both day and night, foul weather and fair.

Em phasis Is on realistic training with mission accomplishment as the end

resul t.
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Chapter I

INTRODUCTION

Statement of the probl em.

Is a change in the tactical training of Mari ne Corps attack hel-

Icopter pilots essential to perform the anti —armor mission?

Questions to be answered. -

What is the threat that confronts the attack helicopter coninu—

nity? The dimension of warfare changed drastical ly duri ng the October

1973 Arab-Israel i War. The potential enemy utilizes a highly effective

combined arms army with a mobile air umbrella defense. In addition to

the ground to air weaponry there appears to be the emergence of a new air

to air threat, the Mi—24 “Hind” attack hel i copter. Massive use of armor

and mechanized infantry will require attack helicopters to assist in the

destruction of the attacking force. Servicing these targets In a short

time span will be a task of considerable magnitude.

The challenge for the pilot and his machine will be to destroy the

a rmor targets in l arge quantities and survive the hostile environment.

Is the present tactical training program adequate? An analysis of

the present tactical pilot training In view of the perceived threat will

clearly demonstrate the adequacy or Inadequacy of the training programs.

The key Is mission accompl ishment and survivability . The pilot must have

the skills which will permit emp1 oy~nent and enhance survivabil ity against

the known threat. If the present tactical training Is Inadequate then new

trainin g considerations must be examined,
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Wha t are the training considerations in view of the known threat?

To answer this question , the attack mission must be examined . The mission ,

simply stated , is to engage and destroy enemy a rmor. There is also an

unstated mission , survive to servi ce additional armor targets. To ac-

complish this the pilot must evade or destroy the 3ntiaircraft artillery

and the attacking enemy aircraft , and then engage his target. To accomp-

lish this mission certain skills will be required . These skills can be

developed with an appropriate and realistic tactical training program.

This training will be developed from the following areas :

1. Nap—of— the—earth flight and navigation.

2. Low level terrain flight and navigation .

3. Night operations to incl ude nap—of-the-earth , low level
terrain flight and navigation.

4. Air to air engagemen ts to incl ude fixed wing and rotary wing.

5. Mr to ground engagements from low al titudes , target identi-
fication and servicing.

6. Ground to air engagements , essentially defensive tactics
against antiaircraft artillery , missiles and small arms.

7. Communications in a hostile electronic warfare environment.

Significance of the problem.

Wi th the changing dimension of warfare and the commi tment of the

United States Marine Corps to readiness , the attack hel i copter community

must be prepared to fight the next war. There tends to be a penchant in

the milita ry community to prepare for the battle that has been fought,

not the battle yet to be fought. Considering the threat which exists at

the present time , training must prepare the attack helicopter pilot to

meet and defeat that threat. Destroying enemy armor is the mission. The

training must be realistic, honing the skills of the pilot to the highest

- - S — 
.5- - - 5 . _ S  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •. -
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possible l evel of efficiency . Therefore the question is asked by the

researcher, “Is a change in the tactical training of Marine Corps attack

helicop ter pilots essential to perform the anti—armo r mission?”

Design of the study.

An in-depth exami nation will be made of the present threat, the

comb ined arms army. Present Mari ne Corps attack helicopter training will

be viewed. The question to be answered is whether this traini ng is ori-

ented towards present threat conditions? An extensive study will be made

concerning current training requirements for the anti-armor role of the

Marine attack helicopter community . This study will be centered on the

current, most severe threat. Historical reference will be made to the

October 1973 Arab-Israel i War. Additionall y, the anticipated use of the

M1-24 “Hind” hel icopter will be examined. The use of the attack helicopter

in a hostil e air and ground environment will be reviewed. Finally, the

appropriate conclusions will be derived and presented . These conclusions

will lead to recommendations for the training of Marine Corps attack

helicopter pilots in the anti—armor mission.

The majority of the data will be gathered from professional jour-

nal articles . Both sides of the 1973 Arab-Israeli War will be reviewed.

Current trainin g standard operati ng procedures will be exami ned . Current

data on helico pter aerial combat will be examined . Army attack hel icopter

training will be extensively exami ned as wel l as U.S. Army studies on the

use of the attack helicopter in the anti —armor role.

Assumptions

The first and primary assumpti on is that the anti—armor role will

be a primary mission of the Marine Corps attack helicopter community.

_____ -
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The second is that extensive training is required for Marine attack heli-

copter pilots to perform the anti-armor mission. The third and final

assumption Is that the combined arms army is the current worst case

threat.

Limitations and delimit ations.

This study is limited solely to the United States Marine Corps

attack helicopter comuni ty. Further , examination will only be made of

the anti-armor mission. Lastly, the combined arms army as employed by

the Soviet Union will be the threat.

Definition of terms.

1. AA!. - Antiaircraft artillery ranging from 12.7mm to 57mm.

2. ACM - Air combat maneuvering. The science and the art of air
to air combat.

3. AGL - Above ground level. The height or actual alti tude above
the ground.

4. Air umbrella - Ihe mobile air defense system as employed by
the Soviet Union.

5. Attack helicopter - The U.S. Marine Corps AH1J or AH 1T Sea
Cobra. The USSR Ml -24 Hind A and B helicopter.

6. BRDM - Lightly armored , amphibious , wheeled vehicle.

7. Cobra - Synonomous with the AH1J or AH1T attack helicopter.

8. CombIned arms a rmy - The tacti cal military forces as employed
by the Soviet Union. This is a highly mechanized and armored force
coupled with massive artillery and air support .

9. Division - As referenced in thi s paper , a formation of (4)
four aircraft consisting of the Division leader , his wingman , a section
leader, and h is wingman.

10. ECM - Electronic counter measures.

Il. EW — Electronic warfare.

12. FEBA - Forward edge of the battle area .

_ -- .*~~s~r -  
-



5

13. Fixed Wing - Refers to all rigid wing aircraft.

14. Flight - More than one division of aircraft.

15. FLIR - Forward l ooking infra red.

16. JR — Infrared.

17. Low Level Terrain Flying - As referenced in this paper , all
flights conducted below (50) fifty feet AGL. Air speed is constant and
alti tude is variable.

18. NOE - Nap—of—the—earth flight. ~1l flights which use mask-
ings techniques (terrain , foliage , trees, buildings) to remain concealed
from the enemies detection devices. Airspeed and alti tude are variable.

19. Rotary Wing — Refers to all rotating wing air- &ft (hel i-
copters).

20. SA - Smal l arms. Any weapon below the caliber of 12.7mm .

21. SAM — Surface to air missiles . USSR forces SA-2 through SA-9.

22. SEAD - Suppression of enemy air defenses.

23. Section - As referenced in this paper , (2) two aircraft con-
sisting of a section leader and his wingman.

24. Service - A term meaning to destroy an enemy target.

25. TOW - Tube launched , optically tracked , wire-command link
guided missile. Used to destroy armored targets.

- —-- - - .5 - - -,-~ —



Chapter II

REV IEW OF THE LITERAT URE

The Threat.

The researcher will deal solely with the Combined Arms Army of

the Soviet Union as the opposition force. General Creighton W. Abrams ,

former U.S. Army Chief of Staff, stated prior to his death :

The major military challenge to our gl obal interests is the
Soviet Union . It is the only other truly global military
power. And so we must gage our ability to maintain freedom
of action In terms of the Soviet Union , and in terms of the
challenges that Soviet global interests and actions pose for
us.1

The Soviet conventional force is predominantly an armor/motorized force

supported in depth by artiller y . The air arm is oriented towards an air

supremacy role and deep interdiction. The threat force thrusts forward

quickly under the cover of surprise and an umbrella of a formidable anti-

aircraft network. It pauses only long enough to consolida te ground gains

and reposition antiaircraft weapons before moving on to deep objectives

in the exploitation phase . The main armaments consist of ballistic and

missile sys tems with sophistica ted night vision devices , computerized fire

direction and radar guidance. Air defense consists of traditional radar

and optically guided antiairc raft guns , radar guided missiles , i ndividually

launched heat seekers and small arms fi re. This antiaircraft fire will

be coordinated into sectors by alti tude and by distance from the forward

edge of the battle area (FEBA). Soviet doctri ne stresses “around the

clock” operations. They preach that decisive results can only be achieved

through offensive action.

6
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A discussion is necessary on Soviet emplo~m~ent doctrine and an

examination of weapon systems. First , the Soviet Comb i ned Arms A rmy.

The main combat el ements of the combined arms army are the motorized

rifle division and the tank division. Usually this army will have a

ratio of three or four motorized rifle divisions to one tank division. 2

Organic to this army will be an artill ery brigade , a surface to surface

missile brigade , a surface to air missile regiment and other essential

support elements such as engineers , signal , chemi cal , motor transport and

bridge units. Soviet tactics cal l for echelonment of the attacking forces.

The combined arms army will no rmally attack in two echelons , the fi rst

echelon consisting of (2) motorized divisions will have a breakthrough

zone of 20 to 30 kilometers . The second echelon consists of the remaining

divisions usually 15 to 30 kilometers to the rea r of the first echelon .

If there is more than one tank divisio n in the army it may be assigned as

the exploitation force. Concentration of forces on a narrow front is

typical. A division will normally attempt a breakthrough on a 4 to 8

kilometer front. This concentration of armored units presents massive

problem s to the opposition force. A defending company coul d expect to

engage about (60) tanks in a 10 to 15 minute time frame. This fact can

easily be computed by recognizin g that the Soviet tank division consists

of (325) tanks. The breakdown is (95) tanks per regiment and (31) tanks

per battalion. The concentration on a narrow front can give the Soviet

a 6 to 1 advantage , therefore the defending company can expect to engage

(2) battalions. The time frame is also fa irl y easy to compute . The

maximum effective range of a defender ’s weapon is about 3000 meters. The

(2) attacking battal ions can close this range In about 10 to 15 minutes .

Artillery is the next consideration . Here the Soviets believe in

massing artiller y fires to influence the course of battle. Each division

S 

-
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has an artillery regiment. The motorized rifle division has (38) 122mm

howitzers and (18) lS?mm howitzers ; the tank division has (54) 122mm

how i tzers. Additionally each division has a multiple rocket launcher

battalion consisting of (24) 122mm multiple rocket launchers and a FROG

battalion consisting of (4) FROG l aunchers . The combined arms army will

normally weight the main effort wi th additional artillery , normally con-

sisting of 152mm howitzers and 1 30mm guns. Doctrinally this artillery

will be deployed well forward , with the divisional artillery being 4 to 6

kilometers behind the FEBA and the regimenta l artillery being ~ to 4

kilometers behind the FEBA.3 It can be anticipated in a swift movin g op-

eration 1/3 of the artillery will be displacing at all times .

The antiaircraft umbrella of the Soviet forces reigns supreme

among the nations of the world. Soviet doctr i ne stresses mass - a con-

centration of weapons , mix - employment of ccmplimentary weapons , mobility -

all air defense weapons are capable of keeping up wi th and maintaining air

defense coverage for the maneuver forces , and integration - air defense

weapons are integrated ~‘iith the commanders scheme of maneuver. All units

are oriented toward air defense. All personnel are trained to recognize ,

engage , and report all opposition aviation forces . The infantry engage

all targets with the SA- 7 IR missile and small arms consistin g of the

7.62mm machine gun , the 12.7mm machine gun and t 14.5mm gun. The latter

two of these weapons are vehicle mounted or on a quad mounted carriage.

Each division has an antiaircraft regiment consistin g of (16) SA—8 missile

launchers. At the regimenta l level each regiment has an antiaircraft

battalion consisting of (8) SA—9 miss ile launchers and (8) ZSU—23—4 anti-

aircraft gun systems. The army will support the attacking divisions with

SA-6 missile units. Additionally, the army will prov ide cover for its

division wi th the less mobile SA-2 , SA-3, and SA-4 missile systems.4
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Since penetration of this air defense system will be necessary

for the attack helicopter to perform the anti -armor mission , the re-

searcher will present an in-depth analysis of this formidable system.

Much of what is known about the Soviet air defense umbrella was derived

from the 1973 Arab—Israel i conflict. In the firs t afternoon engagement

over the Golan , Israel lost (30) A-4 rkyhawks and about (10) F—4 Phantoms

to the SA-6 and the ZSU-23-4 antiaircraft batteries .
5 

Over the nex t week

Israel lost over (80) aircraft on both fronts , the vast majority were

downed by the SA-6 and the ZSU-23-4. By the end of the conflict Israel

claimed that only (4) of the (115) aircraft lost were downed in air to air

engagements .6 Israeli pilots were engaged by massive numbers of SA—7

missiles. Sal vos of (8) to (10) missiles were noted. A large unknown

is the number of SA—7 missiles at the divisional level. In the 1973 war,

Egypt provided its lea d armies (2nd and 3rd) with massive numbers of SA-7

missiles.
7 

Egyptian reasoning on employment of the air defense umbrella

was that this system could nullify the superior Israeli Air-force.8 The

system proved extremely effective. However, once the Egyptian forces

moved from the cover of this umbrella they fell easy prey to Israel i air

strikes consisting of fixed wing and helicopter-borne missiles .9 The

Israelis noted this shortcoming in a statement by Lt. Gen. David Elazar.

The Arab Armies used Soviet equipment according to the Soviet
doctrine , but the standard of their efficiency was far from
wha t is expected by the Soviets in the operation of their
equipment.

It Is anticipated tha t the Soviet force will not outrun its air defense

cover.

To appreciate the air defense umb rella it is necessary to examine

each weapon. Starting at the infantry level , large numbers of individually

fired SA-7 “Strela ” missiles prolifera te the battlefield. The SA—7 is an 

- — —~~~~ - -~~~~~-~~~~~~~~ - -_ _ _  ______
.5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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IR , shoulder fired , missile with a range of 3.5 kilometers. It is compa-

rable to the U.S. “Redeye.” The 7.62mm machine gun will also be empl oyed

at this level. It has a cyclic rate of fire of (650) rounds per minute

and an effective range of 1000 meters. When operating in the vicinity of

the FEBA frequent engagement by these man-portable weapons can be expected .

The next level of the air defense umbrella is the low to medium altitude

air defense system . These weapons are found at divisional level . They

consist of the SA— 6 “Gainfu l ,” a track mounted radar/JR guided missile

with (3) launchers per vehicle. The SA—6 has- a range of 30—35 kilometers.

The SA—8 is mounted on an amphibious vehicle , (2) launchers per vehicle

and is capable of launching (2) missiles simultaneously. This missile is

radar guided and has a low level light T.V. capability . The system is

completely self contained and has a range of 15 kIlometers . The SA-9

system consists of (4) missile launchers mounted on a “BRDM ” amphibious

vehicle. It is IR guided and has a low l evel ligh t T.V. capability . The

range of this missile is 7 kilometers . This system mutually supports the

ZSU—23 — 4 gun system and is completely self contained . The ZSU—23—4 gun

system is a track mounted , quad barreled 23mm gun system. It has an

effective rate of fire of (800-1000) rounds per minute per gun. The

system Is both radar and optically guided with a range of 3000 meters in

the radar mode and a range of 2,500 meters in the optical mode. This sys—

tern is also self contained. The ZSU—57-2 is a track mounted (2) barreled

57mm gun. The effective rate of fire is (105-120 ) rounds per minute per

gun. It is optically guided and has an effective range of 4000 meters.

This gun system is being phased out of Soviet forces. The ZPU-4 is a quad

barreled l4.Snvn gun mounted on a towed carriage. It has an effective rate

of fire of (600—700) rounds per minu te per gun and an effective range of
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1400 meters. This is an optically guided gun. The 12.7mm machine gun

comes in a variety of configurations. It is commonly found on all

tracked and amphibious vehicles. There is also a dual and quad mounted

system on a towed carriage. It has an effective rate of fire of (500-

700) rounds per minute per gun and an effective range of 1000 meters. The

low to medium air defense system seri’~usly restricts the close to the

FEBA empl oyment of all aircraft not operating in a terrain flight mode.

The final band of air defense is the high to medium alti tude air defense

system. It is highly unlikely that these systems would be used to engage

attack helicopters. The systems found here are the SA—2 “Guideli ne ” , the

SA-3 “GOA~’ and the SA-4 “Ganef” . These are all radar guided with ranges

of 24 to 70 kilometers. Any aircraft flying 1000 feet above the ground

level (AGL) or higher could be engaged by these systems.1’ The individ-

ual weapons appear quite formidable but it is the mutual support wh i ch is

the key to their lethal i ty. The long range SA—3 and SA-4 system covers

the outer zone up to about 70 kilome ters . Then movin g into the more

mobile weapons , the SA—6 covers from the 5 to 30 kilometer range . This

system is integrated with the SA-8 which is completely self contained and

can range up to 15 kilometers . The SA—9 , SA-7 and the ZSU-23—4 inter-

lock for ex tremely close in air defense ranging from 7 kilometers to the

devastating fi re from the 23mm guns. 12 All air defense systems are totally

dependent on acquisition. The Soviets rely upon a multiple system alert

network. They have sophisticated radars which can detect an aircraft
13

within about two seconds and lock on and fire wit hin 9 seconds. Coupled

wi th the radars are opti cal devices and the huma n eye. Soviet personnel

are oriented toward aircraft look out doctrine . They i dentify, engage

and communicate the presence of enemy air assets. The attack hel i copter

crew must anticipate that if engaged by infantry the air defense network
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has been alerted. These assets are closely integrated with maneuver

units . As stated , the air defense arm is highly mobile and will be de-

pl oyed In an over watching position , leap froging ahead of or moving

among the maneuver units .

The nex t area examined is the air arm of this highly functiona l

force. To be sure , the Soviets presert a formi dable air threat. Their

Inventory of weapons consists of highly sophisticated fighter and attack

aircraft , all of which pose a threat to the attack helicopter. These

fixed wing aircraft carry a full range of weapons which can he employed

effectivel y against helo-borne forces. However , potentially the most

dangerous threat is the Soviet attack helicopter. Specifically, the

Mi-24 “Hind” aircraft. No longer can the possibility of helicopter versus

helicopte r aerial combat be ignored. The Mi —24 is a unique attack heli-

copter. It carries a full array of weapons: rockets , antitank missiles ,

a 12.7mm gun or a 23mm turret mounted cannon and a combat i nfantry squad

of 8 to 12 men . It has retractable landing gea r with a cruise speed of
14140 kts . and a top speed in excess of 160 kts . The “Hind” is employed

in the anti—armo r role , but there is growing concern about its anti -

helicopter capabilities. 15 It is well within the state of the art to

mount JR miss iles on this helicopter as wel l as a sophisticated radar

gunsight. The researcher wi l l  consider the anti—heli co pter role of this

aircraft as a major threat.

Lastly, the resea rcher wi l l  present the electronic warfa re cap-

ability of Soviet forces. The combined arms army uses extensive jamming

In support of air defense operations and ground operations. Electronic

reconnaissance is extensively used to detect and locate enemy units.

Once again the 1973 Middle East War can illustrate the EW capabilities.

. -...
~~~ 
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Arab forces used direction finding of Israel i radio transmissions for

targeting. Jamming was extensively used to disrupt command and fire

direction nets. The air defense tracking and guidance radars were able

to rapidly change frequencies to overcome Israel i jamming. It is wel l

within the Soviet’ s capability to substantially disrupt battlefield com-

munications thereby rendering many cor mand and fi re direction nets in-

effectual. Voice comunications have l ong been considered essential to

military aviation. The massive EW capabilities of the Soviets may well

modify thi s requirement. Truly the days of clea r text radio transmissions

are over, and voice cornunications are rapidly becoming a luxury of the

past.

Current Mari ne attack helico pter pjlot traini~j.

The current training program for Marine Attack Helicopter Pilots

is performed solely at the squadron level. The pilots enter this pro-

gram from three basic areas. First , the aviator recently graduated from

Naval Flight Training. He is considered a basic trai nee. Next is the

transition pilot. He is an experienced Nava l aviator who has been flyi ng

another type of airc raft and is transitioning into the attack helicopter

community . Lastly is the refresher pilot. He has been qual i fied in the

attack helicopter community but has been in a non—fl ying billet and must

be re—f amiliarized with the attack helicopter. For the purposes of this

research the attack helicopter is the AH1J aircraft or “Cobra .” Addi-

tionally, for this research only the basic and the transition pilot syllabus

will be considered. This syllabus covers the full spectrum of tactical

squadron level training. The training syllabus is broken down Into three

major areas: flight simulator training , squadron l evel training and flight

training. This study will concentrate on the flight training phase.

-- - - — 
-
~ - --- - - - —S — ~~~~~~~~~~~~~~~~~~~~~ S.
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There are four major sub-groups in the fl i ght program : combat capable

training , combat ready tra ining, combat qualification training , and full

combat qualification training. In the combat capable training there are

(38) sorties for a total of 71.5 flight hours)6 This phase is the basic

stage. Concentration in this phase Is on fundamentals consisting of

familiarization , instrument , night , navigation , formation , visual re-

conna issance , visual ordinance , basic tacti cs , and , finally, a check flight.

In this stage a total of (3) sorties consisting of 6 flight hours are

involved with low level flying and navigation )7 No nap-of—the-earth

(NOE ) training Is conducted in this phase. Combat ready training consists

of (13) sorties for a total of 21 flight hours . This phase Is concerned

with tactical instrument flight , visual ordinance , advanced navigation

and supporting arms coordination)8 In this phase , (2) sorties for a

total of 3 flight hours are invo l ved with low level navigation. 19 No

NOE training is conducted during this phase. The combat qualification

training stage consists of (15) sorties for a total of 26 flight hours.

This phase consists of armed escort , advanced visual ordinance , advanced

tactics, advanced instrument flight and the attack helicopter commander

flight check.20 This phase has (3) sorties for a tota l of 4.5 flight

hours Involving low level flight training . One sortie is devoted to NOE

fl ight.21 The final phase of training Is the full combat qualifi cation

stage. This syllabus consists of (21) sorties for a total of 29.5 flight

hours. The training consists of advanced visual ordinance , advanced

supporting arms coordination , field carrier landing practice , carrier

qualif ica tions , and mountain area training .22 There are no sorties in-

volving low level or NOE flight. There is presently a proposed change

to the training and readiness manual which would add (3) low level sorties

to the syllabus. Also included in this proposal are (4) sorties involv ing

-r
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air to air engagements , (2) sorti es for n~ li copter versus helicopte r and
23

(2) sorties for helico pter versus fixed wing. The Marine Corps is

an ticipating the arrival of the At-I ll “TOW Cobra ” earl y in calendar year

1977. However , to date no ant l-drmnr training has been addressed by the

community. No eiaphasis has been placed on tactics involving the anti—

arnio r m ission . Further, no forma l cTl sideration has been given to in-

volvement with a Soviet force . Un der cer tai n cond i t ions  the at tack hel i-

copter nay be the only vi ation ~~set available to perform the anti—a rmor

miss ion. Training to accomplish this mission is essential.

U.S. Arm y rai nin_g an d evaluation.

The U .S. Army has approache d the employment of the attack hel i-

copter from a realis tic understanding of present battlefield conditions.

The October 1973 Arab-Israeli Conflict clearly demonstrated that long

ran ge , hi gh veloc i ty tank cannon and long range anti—a rmc r missile systems

dominat e the modern battlefield. Additionally, the a i r cefense um b r e l l a

can contro l the a i r ab ove the ba tt l e f i el d. “Wha t can be seen can be hit

24
what can be hit can be killed. ’ To defeat d Soviet force , U .S. fo rces

must fin d the enemy first , ou tmaneuver the enemy and kill him on a ratio

of at least five to one . The attack helicopter pro vides a weapons system

which can meas urably increase the ill ratio. The fol1o~ in g is  an extrac t

which depicts the efficiency level required of a U.S. Arir y Attack He li—

copter 3attalion. The battalion is to engage a Soviet motorized rifl -~

divIsion . This division has been forced to break contact and wi thdraw to

a defensive position . The division is capable of monitoring and janiiiing

all radio transmissions. Lowe r limi ts of e t r ly /war ning acquisit ion radar

coverage is about 100 feet above the highest tt~rrain. All air space above

100 feet (AOL) i~ wi thin the SAM kill zone. The Soviet ul v i sion has SA—7 ,

- ——S -- - —-fl —~~~~~~~~  - -- --~~~ -
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SA— :~, SA-9 an d L SU -~ 3-1 air defense weapons. All enemy armor has a 12.7mm

rnachinegun ant iaircraft weapon mounted. To receive a sati;fa c tory rating

the attack helicopter battalion must move promptl y into contact , ef-

fectively rota te attack assets to keep up continuous contact , coordin d te

an d emp l oy all available firepower once the enemy division is engaged.

Operational security will be maintai ne ” t~ rou ghou t the oper a t i o n .  Th i s

exercise must  be accompl i she d un der both day an d n i ght  con di tions . 25

Truly this is a real isti c scenario. Uniq ue and innovative training must

he u t i l i z e d to accompli sh the miss i on .

Trainj j~ for the nex t war.

the key in developing appropriate training is the assessment of

the threat or opposition force and then applyin g that ass€ssment to tacti-

cal situations. Considering the Soviet force structure arid doctrine ,

i t  shoul d become read i ly  apparent  th at the way we empl oye d our
aviation assets in the Republic of Vietnam simply won ’t Cu t
it on the mi d-intensit y battlefield. We must opera te around
the cloc k, on the deck , an d th i s  mus t be more than the curren t
lip service we uay to this capabi l i ty. 26

Categories of training will be introduced with total emphas is on

the anti—armor mission. Survival fl ying within the range of the Soviet

air defense umb rella dictates spec i fic tactics. The flig t regimes will

be one c-f low level , con tour o r lo w level  terra i n , and n a -~of- the-earth.

A brief explanation of terms is necessary . Low level is :onsidered high

speed wi th airspeed being held constant at a constant altitude . Contour

or low level terrain flying is hi gh speed wi th airspeed being held constant

and the altitu de being dicta ted by the contour of the ground . In either

low level or contour flying the maximum alt i tude above the ground should

be 100 feet, pre ferably lower in contour flying. The last flight regime

is nap-of-the-earth . MOE flight is characterized by varying airspeed and
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al titude u til ii i ng masking techniques to  the maximum. The best descrip-

t ion of NOE i s “a low cra w l . ” Since the Soviets preach “aroun d the

clock” operations the aforementioned flight reg imes must  he exec uted both

day and night , foul weather and fair . This type of training must com-

mence at all levels starting with ini tial flight training and expanding

throughout the training syllabus at t t r  squadron levels. The “dou b t i n g

Thomases ” will decry the safety aspect of this program. However , i f

execu ted in a hi r ih ly controlled environment the safety record can be main-

tained at an acceptable level. (he crux of the matter is whether we wan t

a tra ined , effective f~rce which can survive on the mid — intensity battle-

field and pe~’ i rr’1 its mission or an extremely expensive static display.

“Marine leaders must be as realistic about training helicopter crews dS

they are in training the fixed wing crews .~
67

The training should progress on a logical basis , phasing from low

level through contour to nap-of-the-earth . With the exception of the

initial familiarizatio n phase , Initial gunnery phase , car~’ier qualification

and instrument training , all flight training should be cooducted in the

low altitude flight regime . During the initial phase ext’?nsive map read-

ing and terrain interpretation is essential. Navigation nust be accurate

so the aviator can fly within a corridor 100 meters wide ~nd still g ive

his l ocation In six di git coordinates at any time . Extensive use should

be made of aerial photographs. 28 Tactics must also be studied in-depth .

Thorough knowledge of friendly and enemy tactics is essential for surviva l

and provide a fine blend and integration of the air ground team. All low

level , cont eir and MOE routes oust be fl own by experienced crews prior to

actua l training, noting all hazardous areas. Hazard maps must be compi led

and updated continuously. Proper command and control is achieved by

having a command and contro l aircraft overfly the route at an altitude of 

_
.

_ _ _ . _ .• _ • —- S - - - - -



18

500 to 1000 feet to ubserve and oversee the NO[ aircraft . The routes

must be realistic with little emphasis on man made objects . It should

be designed to u se n at ura l terra in features .  A l l  level  o r t comman de rs ,

squadron, group and wing must become deeply involved to -einforce the low

al t i t u de pro g rams . They shoul d f l y  both comman d an d con trol an d NOE to

re inforce  the t r a i n i n g an d to get a ~e tter ap p r e c i a t i o n  of the p ro ol ems
29associa ted wi th low altitude flight. Once day low alt - tude flight is

mastered the more precise area of night low altitude flight must be learned.

“One hour of night NOE may be equivalent to fi ve or six hours of normal

daytime point ~
‘ to point B h i gh a l t i t u de wo rk .”3° MOE wght altitude

should be tied to the threat an d the l i gh t l eve l .  The three basic  n igh t

light levels are low iight level , corresponding to no moon; mid light

level , corres ron lin g to a partial noon; and high light l€ vel , correspond-

ing to a qua rter moon at its zenith or a ful l moon after it has risen over

the horizon . Interestingly enough , the darker the night the l ower the

pilot flys MOE .31 A command and contro l aircraft is absciutely necessary

for all ni ght training. “Night N OE requires experienced crews . The U.S.

Army Night Hawk Training Test recommended no crew member with less than

500 flight hours engage in night MOE .”32 It is going to require a very

precise and exacting program to deve l op the type of fl igit crews that will

be capable of mission accomplishment. N OL flight, both ray and night , is

a very exacting task. The crew demands are hi gh. D i v i s i o n  of the work

load is necessary between the pilot and co-pilot/navigator/gunner. Inter-

cockpit coordination is an absolute necessit y. 33 Because of the crew

demands in NOE flight “the maximum time spent on any training flight should

not exceed 1.5 hours . The stress of rIOE flying is a big factor in safety.”
34

Low altitude flight Is equally hard on the machine. Aircraft fuel con-

sumption rates are high. Lift capability is decreased due to the hovering
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ou t of ground ef fect  requiremen ts . Engine s are running at high powe r

settin gs for extended periods of tlriie . Finally, the p r o b a b i l i ty of b l ade

strikes is increased due to the operating environment. These factors must

be considered; this is by no means a casual f l ight program .

The nex t aspect of tr a i n i n g to be d iscuss ed is that  of ai r to a ir

tac tics. This is an area that has l o g  been ignored , but there is a thre~t

from both fixed and rotary wing Soviet assets. The Israeli Air Force is

present ly  t r a i n i n g bo th f i xe d w i n g an d rotary w i ng crews in  th is a re a .

Israeli helicopt er pilots are trained in techniques to be used when at-

tacked by fighter aircraft. During combat , Israeli helicop Ler pilots

kept constantl y abreast of the fighter situation in their sector by mon-

i toring the radio. When attacked by fighters the tactic devised was to

turn into the attack ing aircraft and climb . As the rangE closed the

helicopter ente red an autoro tation. This forced the attEcker to steepen

his dive angle to gain a sight picture. Because these mE neuvers occur at

low a l t i tu de , the attacker can achieve a lock on for only a short time and

must abort the run or crash. The helicopter roust never present its flank.

The Israel i pilots train in these evasive tactics by practicing against

jet aircraft. Sustained attacks by more than one aircra ?t would probably

defea t the autoro tation tactic. In this case a turn towards the attacker

is essential keep ing the nose of the hel i copter pointed at the attacker.

Coupl lr’j this maneuver with MOE in an attempt to use cover and conceal-

ment is a highly effective techni que. Visual contact mu-;t be maintained

wi th the attacker at all times. 35 The U.S. Army/Hunter—Liggett tests
36

concluded exactly what the Israeli A ir Force has been practicing .

The attack hel i copter with its fl exible weapons is a logical
helicopter killer. Attack hel icop ter formations will be
vulnerable to attack by enemy air elements while marshallin g,
moving to the attack , during the attack , and retiring. 

- - - 
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Con ti nuous defens i ve t ac t i c s  ar e necessa ry to offse t an enemy
a ir attack. 37

There is very l i tt le prac t ica l ex per ience i n the a rea of hel i-

copter versus helicopter tactics. There is however , current  U.S . f ig h te r

doct r ine  wh i ch i s a pp l i ca b l e . Th ese mi ght be consi dere d the “Ten Comman d-

men ts ” of aerial combat.

1 . Know your weapons system - know the characteristics of the
aircraft weapons system , know their effective ranges .

2. Know your aircraft — know the limitations of your aircraft
and your ability to fly your aircraft to its maximum capabilit ies.

3. Know the enemy - knuw the enemy aircrafts per ~ormanc e , wea po ns
an d tactics. Know the enemies weaknesses. One such weakness is the lack
of sel f sealing fuel cells on all Russian helicopters . Vulnerable spots
must be Identifie d and used as aiming points . If vulnera ble spots are
unknown the enemy pilot shoul d be used as an aiming point.

4. Plan thoroughly — (ire— flight planning determ i ies the success
or failure of a mission.

5. Use proper movement techniques - helicopters Flying NOE can
more effectivel y accomplish their mission If they employ i rmor and mech-
an i zed i n f a n t r y ov erwa tch i n g movemen t techni ques .

6. Use the sun to your advantage — whenever possible position
yourself so the sun will be at your back. Shadows caused by the sun can
conceal a hel i cop ter .

7 . See the enemy f i r s t - cons tan t vi gi lance  i s req ui re d for
survival. Seein g the enemy first is essential .

8. Info rm others — when the enemy is spo tted gib e his identifica-
t ion , loca t ion , an d your  i n t e n t i o n s .

9. Fi ght to win and survive - the formula used by many aces was
clear yiurself , clos e with the enemy , and shoo t well.

10. Re aggressive - ~ien in doubt attack. The one who fi res first
usually wins the engagement.

The need for this type of training has already been iden :ified by the U.S.

Army In TC 17-37- (. However , the t ic tics leave much to be desired .39

The Marine Corps has recognized the problem and this recognition

has been expan ded upon in the proposed changes to the Triinin q and Read i-

ness Manual dated 30 June 1976. ThIs change proposes th~ addition of (4)
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sort I es of cli r t~ u J r tat. I. c’~ I ri t.ht’ u 11 Cumb~ t Qu~ 11 fI ctt ti on tra i n I
40 .phase. More imp ortant , however , is a change in doctrine and tact ics.

The conce p t of he l i co p ter engagem en ts should chan ge from solel y th e de-

fensive role to both defensive and offensive tactics.

The primary mission of the AH 1T “Sea Cobra ” is the destruction of

enemy a rmo r force s. To quote a phras e th i s  is wh ere “the rubber meets the

road .” The engagements will be quick and violent and wi l~ u ti l i z e  NOE

techniques , ambushes an d ra p id movement. Heavy an ti ai rcr af t  f i re and

artillery fi re will greet any exposed “Cobra .” Communica :ions between

aircraft and to ground units will be degraded due to low alti tude flying

and to enemy electronic warfare activities. Radio silenc ? may well be the

rule ra ther than the exception .

The ultima te goal of every attack helicopter crew must be to
hit the target with the first round or bursts and destroy it
with a minimum expenditure of ammunition and exposure . Air
crews must be able to shoot while flying at low altitudes on
the battlefi eld .4’

The U.S. Army tested NOE techniques against an armo r force in

Ans bach , German y. The tactics used gave the attack helo ’s a 28 to 1 kill

rat i o. 42 In the U.s. Arn-/ “Refor ger 74” exerc ise , usin g WOE techniques

and flying with teams consisting of (1) scout and (2) attack ships , ou t-

stand lrg results were noted. Durin g a 4~ day t ime period the attack heli-

copters accounte d for (200) tanks , (i- ) h e l i cop ters , (2) ~i xed wing air-

cra f t, assorte d trucks and li ght veh icles while losing (4) aircraft , (2)

of whi ch were scouts . Add itionally, and most important , the at tack teams

were able to fly when fixed wing aircra ft were incapable of performing

their mission due to weather.43 In a Euro pean scenario there are certain

times when fixed wing aircraft cannot fly due to weather constraints ;

this may be as much as 50--- of the time .44 This refers spe cifically to

target (tank) acquisition with cloud ceilings below 500 feet and visibility 
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less than 1 mile. An attack helico pter utilizing low altitude flight

techniques can fly under these conditions.

In 1972 , the 1st Combat Aerial TOW Team of the 155th Aviation

Company was formed. The experimen t viewed the capabilities of various

radars , infra red and visual ground to air systems against the aerial TOW

Team . This experiment was divided ir~~-o three phases.

Phase I consisted of low altitude training, WOE techni qu es , snea k

an d peek tactics , an d en ga gemen ts a t maximum r an ges . Phase II was a free

play , real ti me , casualty assessment exercise. A team corsisting of (1)

Scout and (2) attack helicopters was pitted against a niecium tank company

w ith air defense weapons. The team consistently enqaged the armor at

long stan d—off ranges with a favorable kill ratio. In Phase III (1) team

deploye d to the Republic of Vietnam and (I) team deployed to Europe to

operate in a joint Canadia s , West ‘erman and American exercise. The

European results were a kill ratio in excess of 16 to 1 in favor of the

attack helicopter. In the Republic of Vietnam the team destroyed 24 tanks ,

both PT-76’s and T-54 ’ s, w it hou t the loss of any c rews or hel ic opters . The

time frame was 10 May 1972 until 12 June l~ 72. On 10 Ma” 1972 , ten tanks

were destroyed wi thout any helicopter sustaining a hit.
4
~

Low level altitude fly ing is essential for survival , but it is also

essential for mission acco inpl ishi’ rnt . In the mid intens - ty threat mo re em-

phasis is needed on mall ai ,’cr~ft fo rma ti ons to penetra te the FEBA , mass-

ing only at a predetermined point to engage the armor. The FEBA can be

penetrated by infiltration techniqu es. Jtiliz ing the best terrain possible

each aircra ft penetrates the FEBA with about (2) kilometers latera l sep-

eratlon. Each crew flies its own route to a rendezvous point where join

up is possible. Phase l In~s and bcund aries are used to ensure that each

aircraft maintains prc’i~ r al lqnrnen t. A negative approach to coninuni cation
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is utilized to maintain the element of surprise. This type of flying is

possible wi th weather ceil ings of 100 fee t and v is ibi l i ty of 1 mile. 46

At MOE altitude there is only momentary observation of the tarqet .

This does not allow suffic ient time to evaluate it for complete descrip-

tion. The range to the horizon is about 1 ,000 meters. Over vegetative

terrain NOE al titude may allow only O meters maximum width in the field

of vision. Large size targets such as tank and self—propelled guns can be

identified reliably i n c lu tter u p to a maximu m ran ge of 900 me ters wi th

the unassisted eye . Smaller targets such as troops can be identifi ed up

to about 300 meters . Familiarization with the outline , sha pe or form of

objects will facilitate detection. Detailed vision of parts of an object

may also disclose a target.

The essential tactics , flight regimes , navi ga t ion , target iden t-

ification , and target kills are possible with an intensive training pro-

gram. This training must be oriented towa rd the war we will fight , not

the war we just fought. Re—evaluation of the Attack Helicopter Crews

Training and Readiness Manual is necessary. The Marine Corps is and

always will be mission oriented; realistic train ing is essential to perform

the mission successfully.

- -_T-- - -- -~~~~~ .-- - S -



Cha pter III

DESIGN OF THE STUDY

The research methodo l ogy utilized by the write r is solely histori-

cal in nature. A ll da ta has previously been compiled and , as such , is

historical.

This info rma tion was derived from a variety of sources . The

United States Army Command and Genera l Sta ff Colle ge provided the bulk of

the data concerning the threat forces . This data was deri ved from the

Threats Division at the College. They also were instrumenta l in  providing

U.S. Army Field Manuals describing assault helicopter operations , readi-

ness and training requirements , and a general overview of attack heli-

copter doctrine and tactics. The data concerning current United States

Marine Corps Attack Helicopter Training was provided by three major sources.

The Training an d Readiness Manuals were provided by HMA—l69 , Camp Pen d leton ,

California , an d HMA-269 , Marine Corps Air Station , New River , North

Carolina. The pro posed changes to the Training and Readiness Manuals were

provided by HMA— 169 , Camp Pendleton , Califo rnia , and MAWTUPAC , Mari ne Corps

Air Stat ion , El Toro , Cali fo rnia. Further information on techniques was

provided by the Nava l Air Test Center , Rotary Wing Aircraft Test Di rector-

ate, Patuxent Ri ver, Maryland. The remaining articles were gathered from

the libraries of the United States Army Command and Genera l Staff College

and the Un i ted States Air Force Academy .

The data base is totally historica l in that all data is contained

in existing literature . The doctrine and the tactics are those utilized

24
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by the Un i ted State~, Marine Corps , the United States A rmy, the United

States Air Force and the Israel i Air Force. A mixture or blend of doc-

trine and tactics is also addressed.

The topic has been selected because the United States Marine Corps

is comm itted to the acceptance of the AH 1T “TOW Cobra .” This  a i r c r a f t  is

specifically designed as an anti-armo r system. Under current training

techniques mission accomplishment appears to be doubtful. The United

States Marine Corps is a mission oriented force. As such , it is essential

that it be able to defeat an armor threat as posed by Soviet Forces. With

realistic training the AH11 “TOW Cobra ” is an excellent weapon system

which can measurably contribute to mission accomplishment.

The following questions will be answered by the researcher. Is a

change in the tactical training of Marine Corps attack helicopter pilots

essential to perform the anti-armo r mission? What is the threat that con-

fronts the attack helicopter community? Is the present tactical training

program adequa te? What are the training considerations in view of the

known threat? The l a s t  thre e ques t ions , when answere d , will provide the

solution to the initial question , Is a change in the tactica l training of

Marine Corps attack helicopte r pilots essential to perform the anti-armo r

m i ss i on?

All data collected has been recorded in the bibliography and ref-

erenced in chapter endnotes. As previously described , the major contri-

butors provided a vast array of data concerning specific topics. This

information concerned the threa t, current training, doctrine , and tactics.

The bulk of the data was derived from professional journals , field manuals ,

scientific or aerospace journals , Individua l studies , tests, exercises and

historica l writin gs.
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The methodology results from empi ri cal sources in the sense that

all da ta has been drawn from other sources or research . The researcher

Is not aware of any previous study in this specific area .

This study is l imite d so le ly  to the adequac y of tacti cal t r a i n i n g

in the United States Marine Corps attack helicopter community . Further ,

examination will only be made of the .~‘ccomplishment of the anti—armor

mission. Lastly, the combined arms army as employed by the Soviet Union

will be the threat.

An overview of this thesis shows it to be historica l in nature .

Information has been gathered which depicts the threat as the Soviet Com-

bined Arms Army . This force has been examined in detail , depicting its

major maneuver el ements , Its supporting artillery , air defense and air

forces. Current 1976 Marine Corps Attack Helicopter Training has been

exam i ned. This training appears to be lacking in mission accomplishment.

Current doctrine and tactics of U.S. and Israeli assault helicopter forces

have been examined. Further exami nation of air to air tactics has been

reviewed. It Is becoming readily apparent that a change in doctrine and

tactics Is essential .



Chapter IV

ANALYSIS OF THE INFORMATION

What is the threat that confronts the attack hel i copter community ?

The researcher has classified this threat as a combined arms army

as employed by the Soviet Union.

In general the ground forces of the Soviet Union are estimated
at about 1.7 million men. Their antiaircraft forces , assigned
to the defense of the skies over the Soviet Union and above
any Soviet formation , wherever it may be , are estimated to
amount to something like 250,000 men. The total ground force
Is comprised of abou t 164 to 166 div Isions. They are divided
into 100 mechanized Infantry divisions , or about 60% of the
whole force; about 54 armored divisions , 3O~ of the force;about 12 airborne divisions , roughly 7~t of the force ; and 3%
of special units , commandos and other formations. Thirty-one
of these divisions are in Europe , something between 85 to 86
In European Russia , and about 49 divisions facing China .1

The European forces are elite divisions belonging to the 3rd Shock Army

located near Magdebur q , the 8th Guards Army in the Weimar area , the 20th

Guards Army in Eberswalde district , the 2nd Guards Army southeast of Berlin

near Furstenberg and the 1st Guards Tank Army in the Dresden area . All

Soviet European forces are kept at the highest l evel of preparedness and

receive the most modern equipment. 2 These are Soviet forces ; added to

these are the ground and air divisions of the Eastern Bloc and Warsaw Pact

Nations .

The typical Soviet mode l of a combined arms a rmy will have the

following array of antiaircraft defenses:

(19) M batteries of ZSU-23—2 guns .
(32) AJ\ batteries of ZSU-23—4 guns.
(6) AA batteries of ZSU—57-2 guns.
(23) AA batteries of S—60 (57mm ) guns .

27
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(5) SAM batteries of SA-6 (Straight Flush radar).
(9) SAM batteries of SA-4 (Pat Hand radar).
(3) SAM batteries of SA-2 (Fan Song radar).
Also , ~lat Face and Long Track radar for long-range reconnais-
sance.

Their doctrine calls for concentration of fire power. Tactically these

weapon systems will be integra ted into the ground forces and will at all

times be mutual l y supporting. Additional air defense weapons will consist

of SA—7 “Strela ” quantity unknown , and SA-8 and SA-9 quantity unknown . All

vehicles wi l l  mount either a 12.7mm machine gun or a 14.5mm gun. “The

Soviets have progressed to the point of spectrum siting of co-deployed

weapons systems , often having as many as five major systems deployed at

one site .”4

Coupled w ith this mobile air defense umbrella will be the full

array of Soviet field artillery and aviation assets . The combined arms

army uses massed artillery fires providing rolling barrages just forward

of the advancing mechanized infantry and armor units. During a swift

moving operation one-third of the artillery will be displacing at all

times. At present the imajority of this artillery is  towed ; however , re-

cently self-pr opelled 1 22mm and 152mm artillery have been observed.

Certainl y a portion of these artillery fires will be directed at suspected

hel icopte r  ambush s i tes  or in  areas where hel i co p ter activity has been

noted. The quantity of arti l lery in the combined arms army far surpasses

western counterpart forces . The typ ical combined arms army division will

have from (54 ) to (56) 122mm and 152mm howitzers as wel l  as (24 ) 122mm

multiple rocket launchers . This organic artiller y will be augmented by

152mm howItzers and l3Om guns from a rmy level assets. All art i l lery is

typically located wel l forward w ith the regimenta l artillery loca ted 
~2 to

4 kilometers behin d the FEBA and the division a l art illery located 4 to 6

kilome ters behind the FEBA.5

—5-- - — ___  ______  - 
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Aviation assets will also be available to ground forces. The

Soviet fighter force is modern and carries the full spectrum of airborne

ordnance . Doctrinally, the Soviets consider air strikes as an extension

of artillery and devote great emphasis in tactical air support of ground

operations to attacks against preplanned targets. In order of priority

these targets are : tactical nuclear delivery systems , contro l posts , com-

mand and communication elements , and neutralization of artillery support

and reserves within the tactical and immed iate operational depths. Soviet

aviat ion does not normally ut i l ize hi gh perfo rmance aircraft to provide

close air support along the FEBA .
6 A major threat to the attack helico pter

may be the Mi— 24 “Hind” helicopter. It is equipped with rockets , anti-

tank missiles , a 12. 7mm gun or a 23mm turret mounted cannon and it can

carry a combat infantry squad of 8 to 12 men. It can cruise at 140 kts .

and has a top speed in excess of 160 kts .7 The potential as an anti—

helicopter helicopter is tremendous. It is wel l wi thin the state of the

art to mount air to air missiles and install radar and lead computing

gunsiqhts.

The combined arms army employs electronic warfare with extensiv e

capability to disrupt battlef ield communications. The division doctrinally

uses electronic counter measure (ECM) to neutralize enemy communications

and electronics through jamming or deception. 8 Electronic warfare units

are assigned to the army with the capab ility to conduc t radio and radar

intercepts , direction finding and communications jamming.

The threat is wel l defined. However , to be a “force in readiness ”

all challenges must be conquerable. If the Mar ine Corps can be success-

fully employed agains t the most severe threat then the “force in readiness ”

is a viable concept.

—5-———-— -
5 - — -----

— - 
5
— - — -. - —-5— - - --- -5- —--—-5-- — ----~~~“-
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Th e Sovie ts p reach “aroun d the clock” operations and well recog-

n i z e  the U .S. re l i ance  on an ac t ive a i r arm.  To count er this  capa b i l i ty

they have developed the most sophisticated air defense umbrella ever con-

ceived . They also have characteristically launched major offensives in

poor weather conditions. The weath er conditions in Europe can preclude

the optimum utilization of fixed wing ~iircraft as much as 50% of the

time .9 The attack helicopter can offer a viable alternative under these

con ditions as wel l as a complimentary system to fixed wing under fair

weather conditions. The optimu m employment to blunt an armor attack , as

well as to launch an offensive , w i l l  be one of com b ine d arms . U ti l i za-

tion of all assets in a united effort will be the most successful . The

marryin g together of fixed wing, rotary win g, ar ti l l e r y , direct  f i re , and

Infantry as well as optimum use of electr onic warfare can dominate the

ba t t 1 e f I e 1 d.

Is the present tactical training program adequate?

A review of the present and proposed tactica l training has been

conducted. The researcher found that currently all tactical training is

accomplished at the squadron level. The syllabus studied was the basic

and transition pilot program . This was selected because It covered all

phases of training and it was the most in—depth training syllabus. Further ,

only the flight training phases were examined . The flight programs were

broken down into four major sub-groups: combat capable training, comba t

ready trainin g, combat qualification training, and full combat qial ifica—

tion training. Each major sub-group was examined for type of trainin g,

number of sorties , flight hours and percentage of overall trainin g qualifi-

cation. The comba t capable training (initial training ) consists of (38)

sorties , 71.5 flIght hours , and represents 60~- of the pilots overal l
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training. In this phase a total of (3) sorties consisting of 6 flight

hours are involved with low level flying and navi ga t ion , less than 1% of

the phase. No NOE training is con d ucted i n th i s  ph ase . The com ba t rea dy

stage consists of (13) sorties , 21 fli ght hours and comprises 10% of the

trainin g syllabus. In this stage (2) sorties for a total of 3 flight hours

are involve d with low level navigation , less than 2~ of the stage. The

combat qualification trainin g consists of (15) sorties , 26 flight hours and

comprises 1 5% of the aviators total tactical training. This phase has

(3) sorties for a total of 4.5 fli ght hours involving low level flight

trainin g; one of these sorties is devo ted to NOE flight . In this stage

2~ of the trainin g involves low level flight. The full combat qualifica-

tion trainin g stage consists of (21) sorties , 29. 5 f l i ght hours , and i s

15% of the tactical training syllabus. The re are no low level or NOE

flights conducte d in this phase. The total syl l abus consists of (87)

sorties , 148 fl ight hours wi th a total of (8) sorties devoted to low level

flight , navi gation and NOE flight)0 Less than 1% of the tra i ning syl-

labus is devoted to a tdctic which enables the attack helicopter to per-

form the anti-armor mission.

A proposed revision to the training syllabus was investigated.

This program would add (3) low level sorties bringing the total number of

low level fli ght sorties to (11). This would provide l .2~1 of the sy l l a bus

for low level flight , navigation and NUE flight. Additionally, (4) air

combat maneuvering (ACM ) sorties would be added to the total syllabus.

To date no ant i—armor training has been addressed by the attack

helicopter community. No emphasis has been placed on anti-armor tactics

or invo l vement with a combined arms army as employed by the Soviet forces.

Clearly the present tactical training of U.S. Marine Corps attack heli-

copter crews is inadequate in the face of the known threat.

_ _ _ _  
~~~~~~~ -5-~~~~~~~ - —- - - - --
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What are the training considerations in view o the known threat?

The research er ha s presente d the poten ti al enemy - a combi ne d arm s

army as employed by the Soviet Union . Current U.S. Marine Corps attack

helicopter crew training has been exami ned. In the light of the known

th rea t  t r a i n i n g is ina dequa te, wha t are the a l t e rna t i ve s?  The al tern a-

tives are to either disregard the att ’’- k helicopter as an anti—armor

weapons system or to revise the training and make it mission oriented .

The latter is the course the writer will take. Basic U.S. Marine Corps

doctrine dictates that all training be mission oriented. A carefu l exam-

ination of the AH 1T “TOW Cobra ” is essential prior to a discussion about

t r a i n i n g .  The AH1 T or “TOW Cobra ” has as its primary weapon the XM65 TOW

missile system and the GTU-lA 20mm cannon mounted on the nose turre t as a

secondary weapon . Wing mounted weapons also include gun and rocket pods.

Additionally tested was the XM12R helmet sight subsystem .~~ The TOW mis-

sile system is des i gned to defeat armored vehicl es , f ixed f o r t i f i ed em-

placements and other hard point targets. The missiles are carried on the

Cobra ’s ou tboard wing stations in a (2) or (4) tube configuration. The

weight of a (4) missile load Is 671 pounds. A maximum of (8) missiles

can be carrie d , (4) on each outboard wing station. The missile contains

both JR source and the wire disp ensers required for guidance. Launch

speed is Mach 1 shortly after launch , then sl iwly decreases. Wire cut

automatically occurs when the JR signal is lost. ’2 Th e f o l l o w i n g is a

l ist of T(.~ m i s s i l e  charac ter i s ti cs :

Length 50.0 inch es
Diameter 8.25 inches
Weight 52 pounds
Range 500-3000 meters
Launch speed 0-170 KCAS
Azimuth Firin g Constraints ~ 2.4°
Elevation Firing Constra ints + 50

, 
_7o

Roll Firin g Constraints ~ 5° 
13
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The tar get for the TOW may be acquired by either the helmet sight or the

TOW si ght un i t. Ei ther th e p i l o t or the gunner  may v i s u a l l y  ac qu ir e a

target with the he l met sight. The TOW si ght is then slaved to this target .

The gunner must acquire the target on the TOW si gh t , while the pilot

maneuvers  the he l i copter to meet the p i tch , rol l  an d yaw constra i n ts.

Wh en these cons tr a i n ts ar e met , a REI\PY flag is displayed in the TOW

sight and the gunner may then fire a missile. If the IR detector fails to

capture the miss i le 1. 85 secon ds a f t er l a unch , automatic wire cut occurs

at the launch tube. Loss of the JR signal for 0.5 seconds during guidance

initiates an automa tic wire cut. The wire may also be cut manu~lly by

either pilo t or gunner . 14 The follow ing is a comparison of missile time

an d d i s tance . These f i gu res ar e for a hover l aunch .

3000 meters 15.0 seconds
2000 meters 8.8 seconds
1000 meters 1.0 seconds
500 meters 2.0 seconds 15

Each “TOW Cobra ” when fully loaded has the potential to destroy (8) tanks.

Ad ditionally, th e AH 1T ~an carry (750) rounds of 20mm Hi gh [xplosive In-

cendiary (HEI) an d (2) S VPM shot 2.75 inch rocket pods (LAU-68/A) or (2)

mini gun pods (SUU—llA/A ).~
6

The cost trade off between an attack aircraft and a tank is about
1 aircraft for 12 tanks. This means attack aircraft must be

1~
b le

to penetra te an d strike tine after time in order to pay off.

The cost tra de off  is considera b ly less w it h the a ttack hel i co p ter . Ad-

ditionally, in no test case studied were the ratios of tank loss to heli-

copter loss less than 16 to ~~~ To achieve the requ i red kill rdtios takes

more than a good aircraft and weapons system . The most important factors

are the “esprit” of the crew and the training. “Espri t” and moral courage

are derived from a multitude of facler~ , flut e uf w h i ch  is being covered

in this paper. Suffice it to say that this researcher bel ieves the U.S.
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Marine Corps has and will always h ive the nen w i th  the required “espr i t ”

an d moral coura ge nec essar y to accom p l i sh the miss i on. Pro per tra i n i ng

is , as sta~~d , essential for mission success. The training must fit the

equipmen t, the men , and the enemy . It rw.t be realistic , demanding, and

as professional as possible. The Marine Corps has the attack helicopter ,

it will soon have the TOW missile syr +
~~r , an d it has the men. Now the

weapons system and the men must be trained to fit the enemy situation.

No on~ system c an succee d a lon e . In a l l  d i scuss i on the researcher w i l l

inte gra te th e a t ta ck h e l i copter w i th the rest of th e com b ine d arms team .

Initial training will be conducted in isolated conditions but in all cases

will lead to a combined tactical effort.

The TOW miss i le  system has been proven successful  against armored

v e h i c l e s  in both th e Repub lic of V i e t n a m 19 and the October 1973 War .2°

The tac t ics  of low level , low level terrain , and NOE fli ght of the U.S.

Army has been proven successfu l in the 1st Combat Aerial TOW Team exer-

cises ,21 the Ansb ach tests ,22 and the “Reforger ” ex erc ises . 23 In a l l  cases

the attack helicopters had to penetrate the FEBA , mass for the attack ,

a t tac k , and then retire. The iriethods utilized were low level until with in

range of search radars , then l ow leve l terrain flight , and , f inal ly,  N0 E

f l ight to mask the attc ’ck ships from the a i r  defense weapons . Infiltra-

tion techni ques were utilized to p -ni ~trite the FEBA , mass ing  a t p re deter-

mined posit ions f i i -  the attack. It was possible to carry out the mission

with minimum use uf radio coni unication.

The trainin g to accomplish th is must include in—depth analysis of

enemy doctrine and tactics. Furt r~’ i - , thorou gh knowl edge of enemy weapons

systems is a must. Emphas is must be placed on low level flight navigation

techn iques. All phases of low level flight must be mastered both day and
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nigh !., fou l weather or fa i r .  The enemy st re s ses “around the c lock” op-

era tions.

Mastery of the present weapons sys tems must be attained ; excellen t

gunnery  is th e mark of a profess ion a l a ttack p i l o t . Enga gement t imes

(acquisition to kill) must be kept to an absolute minimum . At maximum

range (3000 meters ) anything over 20 r .~conds is considered unsatisfacto ry.24

With the advent of TOW firing from defilade any engagement time (unmask

to k ill) over 10 seconds will be unsatisfactory .25 Coor di n a t i o n  betwe en

pi lot  and gunn er mus t be smooth an d ins tantaneous .  Crews shoul d be “mar-

r ie d up ” In much the same way as fighter pilots and radar interc ept officers.

In~ercockp it coordination is an absolute necessity .26

Once individual skills are mastered , multi-ship operations must be

tackled. The U.S. Army found that a combinatio n of (1) Scout to (2) attack

ships was the most advantageous f rmation.
27 

The researcher finds littl e

use for the Scou t. Wh y no t use 2, 3, or 4 at tack s h i p s  to form a sec t ion

or ~i v i s ion?

W i th the mul t i e l i cop ter oper a t ions  con quere d , the nex t lo g ica l

sequence is to operate with the rest of the combined arms team . Utiliza—

t i n of a com bi ne d ar ti l l ery , fixed wing, and attack helicopter operation

~c iins t an armo red element w ith air defense and electronic warfa re cap-

ab ility will require thorough preparati on. Naval gunfire should also be

In cluded . Each of these systems will compliment the success of the other

system . Art i l l e r y an d nav a l gun fi re re du ces t he a i r defens e wea pons ef-

fectiveness by stripping away many radar antennas and reducing the optics

by forcing the armored vehicles to “Htton up. ” The fixed wing and rotary

wing equally compliment each other. Radio communication should be held to

an absolute minimum .
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The attack heli en p t u r and the AF CAS uffer the ground commander
a complimentary capability in terms (f a wider spectrum of
fire support , enhanced responsiveness , flexibility and cap-
ability.

Fin ally, and by no means the least consideration , is  an ap p ro pri-

a te air to air program. The need has been significantly identified by the

Israeli Air Force 29 and by the pruposed changes to the Training and Read-

iness Manual 1hapter 16 in the U.S. Marine Corps attack helicopter train-

ing syllabus. 30 But by f a r  the most  s ig n i f i can t requ i r emen t for  th i s

type of t r a i n i n g i s  the a dv ent  of a c h a l l e n ge , the Mi-24 “Hind. ” 31 This

attac k helicopter presents a new dimension in helicopter warfare . In

real ity it presents the same di m ensio n tha t the fixed wing community ex-

perience d early in WWI .

Revampin g the training sy ll a bus will be necessary to accomplish

the mission. With the exception of the initial aircraft familiarization

phase , Init ial gunnery phase , carrier qualification , an d instrument train-

ing , all flight training should be conducted in the low altitude flight

regime . The fl ight training syllabus would then refl ect ove r 6O~ of the

sort ies in the low altitude environment. Additional sorties would be

require d in the combat capabl e train ing phase (5 sorties basic low alt—

itude /NOE instruction) and ACM sorties in the combat qualification trainin g

stage and full combat qua l i f i ca t ion  t raining stage (4 sorties each stage).

The last three phases would show that no less tha n 80% of the sorties

woul d be in the low al titude environ m ent. Only in the initial phase would

the norma l alt itude environment dominate.

Discussion

Careful inspection of the formidable Soviet air defense umbrella

wil l  identify weapons which  can be regar ded as a h i gh threat to the attack
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helicopter. The weapons are low altitude , clos e in  systems . The y are

the SA- 7, SA— 8 , SA—9 , ZSU—23-2 or 4, the 12.7 mm an d 14.5mm guns .

A strong [CM effort can deny success for the SA—7 , SA-~ , and

SA— 9. However , the ZSU—23’s, 12 .7’ s and 14.5’s have an excel l ent optic

mode w h i c h  cann o t eas i l y be defeat ed . Smoke can reduce op t i ca l  systems

effectiveness; th is same smoke also obscures the target for the attacker.

By remainin g i n a maske d pos i t ion u n t i l  en ga gement , MOE a nd low level

terra i n f l i ght can be extremely effective .

Even during engagement any movement can detract from the effective-

ness of the air defense guns. In the 1972 Hunter-L iggett Military Reser-

vat ion test 5O~’- of the time the AH 1 was detected within 16 seconds after

unmasking. 32 Simulating a ZSU-23-4 firing from 3000 meters , the f i r s t

burst arr ived at the helicopter 8 seconds after sighting ; the second burst

12 seconds and the third burst 16 seconds. These were 1 second bursts

wi th a 2 second interval. 33 An acceleratin g maneuver did perturb the hit

probabili ty. However , care mus t be taken not to snag the TOW signal wires

and no gain in altitude can be tolera ted due to increased exposure .34

The method of firm a the TOW from a defilade position was tested

and with the necessar y equi pment can de l i v e r  hi ts w i th onl y 10 secon ds of

exposure time at maximum range (3000 meters). The attack ship unmasks ,

acquires the target , ubt ins accurate laser range , and then enters the

range ari d the i ne r t i a l  coor di na tes of the tar get into a centr a l d i g i tal

compu ter. The helico pter then rernasks and proceeds NOE towards a fi ring

position. The gunner aligns his stabilized sight by utilizing the com-

puter generated leadin g reference. When in firing position , the TOW is

fired skyward . Since the range to the target is known , the missile follow s

a slightly ascendin g trajectory until the helicopter unmasL arid achieves
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target visibility. Visual target acquisition occurs about 3 seconds

prior to missile Impac t for terminal guidance of the miss ile. Total ex-

posure time is 10 seconds.35 This is possi ble with present state of the

art avionics at a cost of about $50 ,000. Additional equipment woul d be

an i n e r t i a l  p la t fo rm , a cen tral digital computer , computer pro g ramm i ng

to compute launch mane uver profile an a TOW missile in—flight sta tus

d isplay. 36 So much for  the fu ture ; at p resent low a l t i tude f l i ght is the

only arena in wh ich the attack helicopte r can survive. But it is beyond

survival; NOE can assure mission accomplishment.

The trainin g program can provide the necessary expertise. Mod-

ification to the present Trainin g and Readiness Manual can be the instru-

ment which delivers the expertise. A proposal which coul d provide this

would be along the followin g lines.

Comba t C~p~~le Training

Stage Sortie Sortie
Normal Low A l t i t u d e  Hours

Familiarization 10 19.0
MOE/Low altitude

familiarizat ion 5 7.5
Instrum ent 8 16.0
Ni ght familiarization 2 3.0
Navigat ion 4 6.0
Formation 4 8.0
Visual reconna issance 2 3.0
Visual ordnance 5 7.5
Tactics 2 3.0
Combat capable check 

_____ 
1 1.5

29 14 74.5

Combat Ready Traini ri~

Stage Sortie Sortie
Norma l Low Altitude Hours

Tactica l instrument 2 4.0
Visu al ordnance 5 7.5
Advanced navigation 3 4.5
Supporting arms coord . 

______ 

3 4.5
2 11 20. 5
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Combat Qualification Training

S tage
Sortie Sortie
Norma l Low A l t i t u de Hours

Arme d Escort 2
Advanced visual ord . 5
Advanced tactics 3 4.5
Advanced instrument 3 6.0
Air comba t maneuve ring 4 b.O
Attack hel icopter Cmdr. check______ 2 3.0

3 16 30. 0

Full Combat Qualifi cation Training

Stage
Sor tie Sort ie
Normal Low Alt itude Hours

Advance d visual ord. 5 7.5
Advance d supporting

arms coord. 5 7.5
Field carri er landing

pract i ce 2 2.0
Carrier qualification 3 3.0
Moun tain area training 5 7 5
Advanced ACM 4 6.0
A ttack helicopter Cmdr. check 1 1.5

5 20 35.0

This woul d provide 8O~1 of the tra i n i ng i n the low a l t i t u de mo de for the

last three stages of training. Extensive night operations would have to

be included after full day qualifications are completed . In no instance

should a low altitude or NOE sortie exceed 1.5 fl i ght hours . In no in-

stance should a night low altitude or MOE sortie be preceded by a day

sortie within thu same 24 hour period. The night syllabus must be care-

fully planned and preferably ex cuted in one phase. A recommended night

syllabus would be along the fol lowing lines .

N igi it Low Altitude/MOE Training

Stage Sortie Hours

Familiarization 5 7.5
Advanced night navigation 3 4.5
Advanced ni ght support ing arms coord . 3 4.5
Advanced night visual ord . 3 4.5
Advanced night tactics 3 4.5
Night NOE Cmdr. check 2 3.0

19 28. 5

__  
-
- --- -~~ - - -__
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Currency under ni ght NOE conditions will be extremely hard to maintain.

However , it will be the most demanding type of flying and under no cir-

cumstances should  a “casual li i’ service ” type approach be made to this

type of flying. It night be feasible to consider one month semi-annually

for a total squadron n i ght  schedule  or onl y m i nima l day f l i gh ts w i th the

majority of the flight schedule at ni -’ht.

All subsequent squadron training should refl ect no less than 8O~

low alti tude fli ght. Tactically the researcher is opposed to the util-

ization of scout helicop ters. It makes no sense to maneuver into an enemy

area and then have to rely upon communication to position the attack ships

to engage a ta rget .

Massive infiltration tactics are necessary to arrive at pre-

determined marshalling points. Large “kill zone ” tactics must be utilized.

Coupling this w ith artillery/naval gunfire support and fixed wing support

(weather permit ting) great success can be achieved against a large armored

force . The most favorable attack conditions will be a rapidly moving ar-

mored force; the least favo rable will be a statically deployed defensive

armored/mechanized force. The reasons are most apparent. In the defense

the enemy will be able to maxim ize the use of cover and concea l ment , h i s

corwnunlcations will be better , fir e more coordinated , and the noise of the

hel icopter  w i l l  not be masked by the “rumbl in g armor. ” The coordinated

attack will virtually ensur e success if properly executed . Retirement

should once again utilize individual infiltr ation techniques , quickly re—

fueling and rearming for continuous attack. Dispersal of assets will be

necessary for su rvival. Only duri ng the attack should the helicopters be

massed. While operat ing aboard shi p this presents no problem . Once

asho re , however , dispersal w i l l  be necessary.
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New gunnery ranges will have to be developed to enab le pop—up

fi ring and , of course , utilization of the TOW . Stress must be placed on

target ide n tification , acquisition and destructi on. Complete knowled ge

of weapon systems is mandatory . Know the enemy , h is  weap ons an d tac t ics .

A i r to air combat must be introduced and d e t a i l e d  tac t ics  exam i ne d

and adopted. The basic rules of AC~ -~np]y whether flying fixed or rota ry

wing . The enemy ’s potential in this area could be staggering . Knowl edge

and skill developed through proper training, coupled with the desire for

victory , could well be the deciding factor. Let ’s not be found wanting .

Essentially a chan ge in direction is needed ; to face the future

and conquer it haS  always been the challenge of the Corps. flarines have

always been at the fore front iii m eetin g this :h~ ll ermne . he-r is no reason

t~ stum ble ii  an area that has been the Marines forte , tra i ’m inq - training

to meet the threat of the next war — net of the war just passed . The Corps

has always preached and employed the air/ground team. Now more than ever

th i s  hi ghly t r a i n ed , properl y balanced team is essential for victory . 

— - - - _________ -



Chapter V

SUMMARY , C O N C L U S I O N S , A ND RECOMMENDATIONS

Summa ry

The com bined arms army , wi th its mobile air defense umbrella ,

poses a formidable threat. The conventional use of aviation assets to

attrite this totally motorized/armored force will be extremely costly.

Lessons learne d from the October 1973 Arab-Israeli Conflict point to a

modified use of aviation assets . That war reaffi rmed the combined arms

concept. Considering the vast number of armored systems which the po ten-

tial enemy has , massive destruction of armored targets with conventional

weapons will have to be accomplished in a short time span.

The attack helicopter , with the TOW miss ile system , u t i l i z i n g

proper tactics , can measurably assist in the servicing of armored targets .

The real air defense threats to the attack helicopters are the low altitude

“close In ” weapons . The SA—7 , SA— 8, SA— 9 , ZSU— 23-2 or 4 and the 12.7mm

or l4.5mi~rm guns . Low altitude terrain masking flight does provide a tactic

wh i ch is viable. The attack helicopter can infiltrate , f lank , mass , attack

and retire with a high decree of success. The tactics best suited for the

attack helicopter are low level , infiltrating or flanking the FEBA to at-

tack a rapidly moving armored force, in conjunction with an exploitation

force after a breakthrou gh , or attackin g an armored force attempting a

penetration.

The advent of the AH 1T “TOW Cobra ” in the United States Marine

Corps requires the Corps to train attack helicopter crews in a realistic
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manner . The weapo n system is designed to destroy armor. Now the Corps

must train to meet the potential enemy .

Examinati on of present training in the Marine attack helicopter

communi ty indicates a tota l lack of viability on the mid -int ensity bat-

tlefield. Less than 2~- of the training invo l ves low level techniques

which are a necessi ty in the anti-an r role on a modern battlefield.

Fur ther , no trainin g is being conducted for the battlefield without tota l

air supremacy. The helicopter can surv ive against fixed wing with proper

defensive tactics . No considerations are being given to a helicopter vs

helicopter si tuation. This , in the face of the Mi-24 “Hind ,” is a com-

plete oversi ght. It is hard to imagine ever again operating in the Re-

public of Vietnam environment circa 1963 — 1970. True “aroun d the clock”

operat ions must be considered . Tra ining in this area will prove most

arduous but the days of night operations left only to d select few are

over. Low level/NOE operations are a must; not to train for this type of

warfare bor ders on neglect.

Revampin g the attack helicopter training and readiness require-

ments are essential. It cannot be left for the future . . . the future
is here . The Corps has the equipment , the AH1J ; the system will be here ,

the AH 1T; an d the men. Let ’s begin now to train for the nex t war.

The firs t resistance will be met In the field of aviation safety .

This is by no m eans a casual program . Wi th proper planning, carefu l stu dy

and exacting execution adequate safety can be mainta i ned. There will be

incidents and even acci dents , but what is the alternati ve? To be un-

trai ned for combat is criminal neglect; this is not the way of the Corps.

The Marines are and always have been a mission oriented force. Great

strides have been made in the emp l oyment of helicopters on the modern

battlefield. These ideas can be blended Into an unique adaptation that
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will fit the Corps mission requirements.

Conc lusions.

Is a change in the tactical tra ining of Marine Corps attack hell -

copter pilots essential to perfo rm the anti-armor mission? The answer to

this quest ion is resoundingly affirmative! The total training program

must be redirected to perform the anti-armor mission.

The attack helicopter community must be accepted as a viable

weapons system. Wi th t h i s  accep tance the tr ai n i n g w i l l  chan ge an d p rocee d

in the appropriate direction . The system is built around the AH1 “Cobra. ”

Workin g methodically from Initial transition to final qualification , with

the prima ry mission as anti-armor , the appropriate training will occur.

Low level /MOE is a proven concept. The tactics of Infi l tration ,

fl anking, massing , a ttuck ing and retiring Is a proven concept. Couple

this with a combined arms operation , an d vic tory w i l l  not be denied . The

concept of ope ra t ion rru~ t be day and night , foul  weather  an d f a i r .  M r to

air tactics and training must be incorporated. Attack helicopter training

against fixed wing and rotary wing has become essential. The basics re-

main the same ; the expertise exists totally within the Corps ; this source

must be tapped. Professionalism has long been the watchword of Marine

Aviatio n , a professional approach in this area can and will succeed .

The attack helicopter has truly come of age. Operation on a mid—

intensity battlefield is essential. The area of po tential conflict in

Europe presents weather conditions which will prevent fixed wing close air

support operations 50% of the time . The attack helicopter can successfully

operate in these conditi ons . The hel icopter can operate on a battlefield

in which air supremacy is not total . It can operate In a hostile air en—

vironmen t, in bad weather , at night , and against a formidable air defense 
—
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system. The realistic trainin g of flight crews will further enhance the

Corps “force in readiness. ”

Recommenda t ions

This resea rch has deal t with the threat , present training, and a

proposed change In training. The current training syllabus is clearly

inadequa te. A recommended syllabus has been presented in Chapter IV .

These chan ges re f l ec t  that  ~O -  of the training in the last three stages

are low level terrain flight. A complete low level night syllabus has been

added. Finally all subsequent squadron flight training should provide no

less than 80% in the low level terrain mode. The only flight training

conducted in the higher altitude enviro nment should be the initial dircraft

f a m i l i a r i z a t i o n  phase , in itial gunnery phase , carr ier  qual i f ica tion , and

instrum ent training.

Further research shoul d be conducted in the adequacy of present

equipment. What mo dification could be made to improve this equipment?

What equipmen t is required that is available now? What will be required

in the fu ture ? The area of electronic warfare would be impossible to

broach on an uncl assifie d basis , however , tha t area needs close exam i n-

at ion .

The idea behind this paper is to gain attention in an area where

appropriate attention has been lacking. The best qualified personnel to

build a training syllabus which would be adequate exists in the squadrons

HMA 169, 269, and 369. Further expertise exists at MAWTUPAC and MAWTULANT.

Inputs to the annual Training and Readiness Conference could provide the

necessary data to compile such a syllabus. This will not occur unless

specifically tasked by Headquarters Marine Corps.

—

~

=-- ~
- —

~ 
- -- - - - —-------



Cha p ter II

ENO N OTES

1 . Jame s H. Merr ym an , “Bring Armiiy Av iaticn through 70’s & 80’s ,” USA
Avia tion Di gest ,  20: 2 , June , 19 74.

2. Mi l i tary Operations of the Soviet Union, United States Army Intel-
ligence Th reat Analys is  Detachment , May 25 , l97f , p. 90.

3. Ibid., p. 30.

4. Employment of Army Av iation Units in a High Threat Environment , FM 90—
1, Headqua rters Department of the Army , September 30, 1976 , pp. 2-3.

5. Andre Deu tsch , Insi ght on the Mi dd~e East War , (Lon don: Times News-
paper Limi ted , 1 974), p. 83.

6. Ibi d. , p. 94.

7. Ibid.

8. Mohame d He i k a l , The Road to Ramadan , (Mew York: The New York Times
Book Co., 1915), p. 60.

9. Ibi d., p. 226.

10. Louis Williams , M i l i t a r y  Asp ec ts of the Israeli —Arab Conflict , (Tel
Aviv: Unive rs i ty NiibTishing Projects , 1975), p. 245.

11 . Emp l oyment of A rmy Avia tion Units in a High Threat Environment , FM

~D~-1, 
~~~~~~~~~~~~~

, p. 2-7.

12. “S A-6 Arab Ace in the 20 Day War ,” International Defense Review , 6 :780 ,
December , 1973.

13. C. 1. Robin son , Ant i—t ank Helicopter Training Spurred ,” Aviat ion Week
and ~pace Technot9,~~ 103:41 , Oc tober 20, 1975.

14. Douglas H. t~1adi gan and Richard S. Van Pelt , “The Armed Helico pter . .
What ’s Next?” Armor , 84:13, March—A pril , 1975.

15. Employment of Army Aviation tin i t s  In a High Threat Environment~ FM
90-1, op. c it . ,  pp. 2—16.

16. AH1GfJ Aviation Train in~ and Readiness Manual , Chapter 16, United
St~tes Marine Corps , 1976 , p.

—

~

__

~ 

:. :.~~~~~j ..... . ...~~~~~~~~~~~~
— - --——— —-- ——-—

~~~~——~~~ - — 
• - --~~~~~———- ~~~~~~~~~~~~ — . ——



— 4’

47

17. Ibid., p. 16- 10.

18 . Ib id., p. 16-4 .

19 . Ibid., p. 16 -13.

20. Ibid., p. 16-4 .

21. Ibid., p. 16—15.

22. Ibid., p. 16—5.

23. A H1G/ J Av iat ion Training and Readiness Manual (Proposed ), Chapter 16 ,
Un ited States Marine Corps , ~.fune 30 , 1976 , p. 20.

2 4. Army Training and Evaluat ion Program for the At tack Helicopter Bat-
ta lion, Department of the Army , Septem ber , 1976 , p. 1.

25. Ibid., p. 8-3—1.

26. Merryman , op. c i t . ,  p. 3.

27. Fredrick L. Gatz , “Train ing Helicopter Crews ,” Marine Corps Gazette ,
59:50 , April , 19 75.

28. Richard N. Blunt , “ Con epts and Ideas MOE ,” USA Aviat ion Di gest ,
20:8, January , 1974.

29. Ibid., p. 11.

30. Orva l Right , “MOE at Night ,” USA Av ia t ion Digest , 20:34 , Ma rch , 1974.

31. Ibid., p. 39.

32. Ibid.

33. Ral um h S. Park , “Getting Started (Initiation of the 155th Aviation
Company “owl team ” Trainin g Progress in Nigh t NOE),” USA Avia tion
Digest , 20:20, March , 1974.

34. Robinson , op. cit. , p. 44.

35. Thomas J. Ma rshall , “ Israe li Helicopter Force: Organization and
Tactics ,” Military Review , 52:97, July, 1972.

36. Joe D. Watson , “Marine Helicopters -Stunted Growth (need for a develop-
ment program to improve helicopter equipment and tactics), ” U.S. Naval
Insti tute and Proceedings , 99:37, July, 1973.

37. Harvey F. Jossen , “Air to Air Comba t for Helicopters ,” USA Aviation
Digest , 20:12, July, 1974.

38. Madigan , op. cit. , p. 15.



48

39. Ibid.

40. AH 1G/J Av ia t ion  Training and Readiness Manua l (Proposed) , op. c i t . ,
p. 20.

‘11. Rush P. W ic k e r , “TC 1-4 Air Crew Gunnery Accuracy = Stayin g Power
Survivabi l i ty ,” US A Av ia t ion  Digest , 21:25 , Decem ber , 197 5 .

42. “ Hel icopter  Ant i Tank Role Expanded ,” Av ia t ion  ~4eek and Space Tech —
no lp q,~~ 99:55 , November 12 , li~73.

4 3 .  Mich ael S. Lopez , “Ter ra in  Fly in g in Bavaria. . .Reforger 74,” USA
A v i a t i o n  Di gest ,  21:21 , February , 1975.

44 . Williams , op. cit. , p. 257.

45 . S. L. Chr ist ine , “ 1st Combat Aerial TOW He lo vs Armor ,” USA Av ia t ion
Diges t, 20:5, February, 1974.

46. Jo h n R. Mi l ls , “Air Assaul t  Update . . . A Unit Commander ’ s V i e w ,”
USA Av iation Digest , 21:28, Septem ber , 1975.

- —---~~~~~~ -- - .-,- ———---.——--- - - - 
~~~~~

—.- ‘—
~~~~~ ~~~~~~~~~~~~~~~~~~~ 

.-.———-



Chapter IV

EN DNOTES

1. W i l l iam s , 2p~ c i t . ,  p. 28.

2. Ibid., p. 29.

3. John Erickson , Some Developments in Soviet Tact ical Aviation , 1975 ,
p. 73.

4. Thomas E. Bearden , Sov iet Air Defense Concepts , 1975 , p . 4.

5. Military ~perations of the Sovie t Army , op. ci t., p. 30.

6. Ibid., p. 242.

7. Madigan , op. cit. , p. 13.

8. M i l i tary Operations of the Soviet Army , op. cit., p. 246.

9. W i l l i a m s , op. cit ., p. 257.

10. AH1G/J Avi ation Training and Readiness Majual , op. cit., p. 16-4.

11. TOW Weapons System Descrjp~jon , TPS— 16R—7 5, 1975 , p. 33.

12. Ibid., p. 34.

1 3. Ibid. , p. 35.

14. Ibid., p . 36.

15. Ibid.

16. Ibid., p. 49.

17. “Yomn Kippur Fi ghting Underscores EW Importance ,” Electronic Warfa re,
6:30 , January—Fe bruary , 1974.

18. Christine , op. cit. , p. 5.

19. Ibid.

20. Heikal , op . cit., p. 226.

21. ChristIn e , op. cit., 5.

49



50

22. Helicopter Anti Tank Role Expanded , qp. cit. , p. 55.

23. lopez , op. cit. , p. 21.

24 . Edward Stephans , “Av ionic and Fire Control Equipment to Enhance At-
tack Helicopter Survivabilit y,” American Helicopter Socie ty, May,
1974 , p. 5.

25. Ibid. , p. 6.

26. Park , op. c it., p. 20.

27. Christ ine , op. c i t . ,  p. 5 .

28. “Air Force , Army Agree on Role of Attack Copters in Cl ose Air Support ,”
Air Force TImes , 36:4, September 17 , 1975.

29. Marshall , op. ci t., p. 97.

30. A H1G/J Aviat ion Training and Readi ness Manual (Proposed) , op. c i t . ,
p. 20.

31. Madigan , op. cit. , p. 13.

32. Stephans , op. cit. , p. 4.

33. Ibid., p. 6.

34. Ibid.

35. Ibid., p. 7.

36. Ibid.



BIBLIOGRAPHY

Books

Deu tsch , A~idr c~. Insight on the M iddle East War. London: Times News-
paper Limited , 1974.

Heikal , Mohame d. The Road to Ramadan. Mew York: The New York Times
Book Co. , 1975.

W i l l i a m s , Louis. Military Aspects of the Israeli-Arab Conflict. Tel
Aviv: University Publishing Projects , 1975.

Per 1 a di ca 1 $

“Air Force , Army Agree on Role of Attack Copters in Close Air Support ,”
Air Force Times , 36:4, September 17, 1975.

“Army Plans Helicopter Changes as Strella Missile Use Continues ,” Aviation
Week and Space Technology , 97:18 , Ju ly  17 , 1972.

Blun t , Richar d N. , “Concep ts and Ideas MOE ,” USA Aviat ion Digest, 20:6-il ,
January , 1974.

Brown , Michael  J. , “Missile , Missile , Missile (SA— 7 Strella) ,” USA
Aviation Digest , 21:30—33+ , April , 1975. 

—

C h r i s t i n e , S. L., “1s t Combat Aerial TOW Helo vs Armor ,” USA Aviation
Digest , 20:2—5 , February , 1 974.

Cohen , r~. J., “He licopter - Panacea or Pipe Dream ,” Army Q, 103:420-439,
Ju ly , 1973.

“Design Trends in AAA Threat Simulation Radars ,” Electronic Warfare , 7:
46-4 7÷ , March- April , 1975.

Drumhe l l er , P h i l l i p  NI . , “Effectiv e Communication and NOE Target Recog-
nition ,” USA Aviation Digest , 20:16—20 , April , 1 974.

Gatz , Fredrick L., “Trainin g Hel i copter Crews ,” Marine Corps Gazette,
59:49—50 , April , 1 975.

Hanb y , John B., Jr. , “Fire Contro l Modes : Hellfire ,” USA Aviation Digest,
21 :24— 27, January , 197s.

Reaton, Davi d R., “Night Hawk Train ing Test , The Overview ,” USA Aviation
Digest, 21:1— 3 , December , 1975.

51



52

“Hel icopter Anti Tank Role Expanded ,” Aviation WeeK and Space Technology,
99:54-44, November 12, 1973.

“Helmet Sights Lets AH56 Pilot Train on Target by Moving Head ,” Aviation
Week and Space Technology, 88:76± , Apr il 8, 1968.

Josse n, Harvey F., “Ai r to A ir Combat for Helicopters ,” USA Aviat ion
Di gest , 20:12—17 , July , 1974 .

Lopez , Michael S ., “Te rrain Flying in Bavari a Reforger 1974 ,” USA Aviat ion
Diges t, 21:6—7+ , Feb ruary 1975.

Madigan , Doug las H., and  V a n Pe lt , R ichard S.,  “T he Armed Helicopter
W h a t ’ s Next? (He lo vs Helo Aerial Combat), ” Armor , 84:12—15 , March—
April , 197 5 .

Maleyev , Alexan de r , “Sovie t Mi—2 4 (Hind) Combat Helo ,” Interna tional De-
fense Revi ew, 8:879-881 , December , 1975 .

Marshall , Thomas J. , “Israeli Helicopter Force: Organization and Tactics ,”
Mil itary Review , 52:94—99 , Ju ly , 1972.

Mel le r , R., “The TOW Cobra Anti-Tank Helicopte r . . . More Mobile Fire
Powe r for the U .S. Army in Europe ,” Defense Review , 8:882-886 ,
December , 19 75.

Merryman , James H., ‘Bring A rmy Aviat ion Through 70’ s and 80’ s ,” US A
Aviat ion Digest ,  20:2—5 , June , 1974.

Mil ls , Joh n R., “Air Assaul t  Update . . . a Unit Comander ’ s View ,” USA
Aviat ion Di gest , 2 1 :6—7 4- , September , 19 75.

“ New Details on the SA— 6 ,” International Defense Review, 7:529, August ,
1974.

O’Gra dy, Geor ge L. , ‘ Th e Sh ot gun is Here~ (2.75 inch Folding Fin Aerial
Rocket FFAR), ” USA Aviation Digest , 21 :10—1 3, A pril , 197 5.

“Passive Defense System Studied for New Tactical Helicopter ,” Aviation
Week and Space Technology, 9 R: l3 , January 22 , 1973.

Park , Ralph S., “Getting Started (Initiation of the 155th Aviation Company
~~l Team Training Progress in Night NOE),” USA Aviation Digest, 20:
3—5+ , March , 1974.

“Pave Low III (Modified Sikorsky HH-53 for Night Rescue Capability), ” Air
Force Magazine , 59:18, February , 1976.

Right , Orval , “MOE at Night ,” USA Avi ation Digest , 20:2+, March , 1974.

Robinson , C. A., “Anti -tank Helicopter Training Spurred ,” Aviation Week
ar.i Space Technology, 103:41-43+ , October 20, 1975.

“SA-6 Arab Ace in the 20 Day War ,” International Defense Review, 6:779—781 ,
December , 1973.

— — -,-—~-.—~-— - —P - -: - •
~

— ------ — 
—



53
Tidney , Charles M. , “Project Rave ,” USA Aviation Digest , 21 :8—1 1 ,

February , 1975 .

Turley , 0. H., “Time of Chan ge in Modern Warfare ,” Marine Corps Gazette,
50:16-20 , December , 1974.

tiatson , Joe D., “Marine Helicop ters - Stunted Growth (Need for a Develop-
men t Program to Improve Helicopter Equipment and Tactics ,” U.S. Naval
Institute an d Proceedings , 99:34—41 , Jul y, 1973.

Wicker, Rush R ., “TC 1-4 Air  Crew Gunnery Accura cy = Stay in g Power Surviv-
ability ,” USA Aviation Di ges t, 71 :24—2 5, Decem ber , 1975 .

Wilkin , Michael J., “Covert Might Multi Aircraft Operational Capability
(Station Keeping Lights and Their Value to Nigh t Tactical Operations ),
USA Aviation Diuest , 20:14-17 , [)ecember , 1974 .

“Yom Kipp ur fighting underscores EW Importance ,” El ectronic Warfare , 6:
24—25+ , Jan uary -Februa ry , 1974.

Publ Ications

“AH lG /J Aviation Training and Readiness Manual ,” Chapter 1 6, Uni ted  States
Marine Cor ps , 1 7 5 , 19 pp.

“A HlG /J Aviation Training and Readiness Manual ,” Cha pter 16 , Uni t e d States
Marine Corps , Proposed June 30, 1976 , 34 pp.

“Air Assault an d Air Cavalry Combat Brigade Operations ,” FM 17—47 (Draft),
U.S. Army Comman d and General Staff College , 104 pp.

“Army Trainin g and Evaluation Program for the Attack Helicopter Battalion ,”
Department of the Army, September , 1976 , 77 pp.

“A ttack Hel ico pte r Opera ti ons ,” FM 17- 50, U.S. Army Armor School, May,
197 6, 11 9 ~~~~~ .

Bearden , Thoma s E. , “Soviet Ai r Defense Concepts ,” 1975 , 6 pp.

Bynum , James A. , Shipley , Brian D., and Whi te , William C., “Helicopter
Night Low-Level Navigation ,” American Helicopter SocietI, May , 1976,
6 pp.

“Employment of Army Aviation Units in a High Threat Environment ,” FM 90-1
Headquarters Department of the ~~~~ Sep tember 30 , 197 6, 151 pp.

“Employment of Attack Helicopters ,” U.S. Army Command and General Staff
College , September 1 , 1976, 14 pp.

Er iekson , John , “Some Developments in Soviet Tactical Aviation ,” 1975 ,
5 pp.

“Milita ry Operations of the Soviet Army , “ United States Army Intellige nce
Threat Anal ysis Detachment , May 25 , 1976 , 248 pp.



54

Stephans , Edwar d , “Avionic and Fire Contro l Equi pment to Enhance Attack
Helicopter Surviv ability ,” American Helicopter Society, May , 1974 ,
8 pp.

“TOW Weapons System Descri ption ,” TPS—l6R—7 5, 1975, 19 pp.


