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The Ail/VRC-46/47 and the AN/GRC-106 give the Hawk units only AM/VHF/FM
and high frequency single side band (HFSSB) capabilities. The CRC, on
the other hand, conducts all ground-to-air coordination with intercep-
tors using UHF communication. Without UHF capability in the Hawk sys-
tem, there can be no interchange of information between interceptors and
surface-to-air units without going first through the CRC. This fact
alone makes autonomous operations (operations without CRC control) by
either Hawk or interceptors extremely difficult. In contrast, when
simulating Soviet IADS in Red Flag exercises and Tactical Fighter Weap-
ons Center tests, Red Force interceptors flying autonomous combat air
patrols would oftentimes "listen in" on simulated surface to air missile
(SAM) UHF early warning nets and exchange target information. This
tactic proved exyremely successful for both interceptor pilots and SAM
operators.]] These types of integration, however, cannot be practiced
in United States IADS employment, because the UHF equipment is not
operationally available to Hawk and SHORAD units.

This lack of interceptor/Hawk integration capability is unfortu-~
nate, for Hawk units possess significant organic target early warning
and acquisition equipmeht. The information received from this equipment
is first displayed in the Hawk battery contral central (BCC) or in the

platoon command post (PCP) (see Fig. 25). The BCC is the location for

]]Personal experience by this writer, who participated in Red
Flag exercises and Tactical Fighter Weapons Center tests during the
period 1973-1977.
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SOURCE: Department of the Army, U.S. Army Air Defense Artillery
Employment: Hawk, FM 44-90 (30 November 1977), p. 4-2.

Fig. 25. Battery Control Central (BCC) and
Platoon Command Post (PCP).

the Tactical Control Officer, a lieutenant who executes the fire order.
A pulse acquisition radar (PAR) and a continuous wave acquisition radar

(CWAR) (see Fig. 26) feed early warning target information to the BCC.

SOURCE: Department of the
Army, U.S. Army Air Defense
Artillery Employment: Hawk,
FM 44-90 (30 November 1977),
p. 4-3.

Fig. 26. Hawk Radars
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The PAR can detect targets at low and medium altitudes in excess of
100 kilometers. The CWAR, using doppler principles, can detect very lTow
targets in excess of 60 kilometers. For target tracking, a separate
high power illuminator radar (HIPIR) is used. The HIPIR also operates
on doppler principles and can track targets in excess of 100 kilometers.
The ranges mentioned are approximations and do not account for line of
sight and electronic countermeasures limitations. Due to terrain fea-
tures, low-altitude enemy detection ranges could be reduced to approxi-
mately 23 kilometers.

Target information received by organic Hawk radars is displayed
on radar scopes in the BCC or the PCP. It is then data-linked to the
Hawk BOC. Without the TSQ-73 equipment, target information would termi-
nate at the BOC and would then have to be manually relayed through an
AADCP to the CRC for plotting and updating. With the deployment of the

TSQ-73, this information is automatically relayed into the CRC.'2

Short-Range Air Defense
Control Equipment

The C/V units are controlled from the tactical operations center
(TOC), which is collocated with the C/V battalion command post. There
is no standard layout for the TOC; its layout depends upon unit needs
and the commander's desires. Figure 27 shows a typical TOC layout. The

C/V squads and Redeye section leaders are required to maintain

]ZDA, FM 44-90, pp. 4-2 through 4-9.
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Unfortunately, the c/v T0C and SHORAD units do not have the
Capability ¢q receive long range early warning infbrmation from Hawk or

Air Force radars, The SHORAD units apre Solely dependent on visyal means
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13 . .
Department of the Army, u.s. Army Air Defense Artillery
Empio ment: ChaparraI/Vu?can, FM 443 (30 September 1977), Pp. I}
through 1.5 (hereinafter cited ag DA, FNH 44-3),



or the forward area alerting radar (FAAR) system AN/MPQ-49 (see Fig. 28).

SOURCE: Department of the Army, U.S. Army Air Defense School, Air
Defense Artillery Reference Handbook (1977), p. 6-3.

Fig. 28. Forward Area Alerting Radar

Tﬁe FAAR is a lightweight, short range, mobile radar set that is capable
of detecting targets out to 20 kilometers. The FAAR displays target
information on a grid system on the target alert data display set
(TADDS) that is carried by each C/V squad and each Redeye team (see

Fig. 29). Target information is relayed to the TADDS via FM radio

frequency data 1ink.]4 This target information cannot be passed back up

1458, USAADS, pp. 6-3 & 6-4.
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Fig. 29.
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the chain of control (i.e., Hawk or Air Force) for integration into the
air defense system. Thus the SHORAD units are basically "on their own"

as far as early warning and target information are concerned.

Weapons

Air defense weapons form the final link in the integrated
system. Both the Air Force and the Army are in the midst of a moderni-
zation program. Vast improvements in air defense capabilities are being
incorporated into the IADS, with weapon systems such as the F-15, F-16,
Patriot, Roland, and Stinger. It must be remembered, however, that the
optimistic capabilities of these weapons are limited to a large extent
by the organizational control placed on their employment due to the
integration problems discussed earlier. These new systems and current
IADS weapons (the F-4E, Nike-Hercules, I-Hawk, Chaparral, Vulcan, and

Redeye) must be effectively integrated with existing doctrine.

F-15 Eagle
The F-15 Eagle (see Fig. 30) is becoming the primary Air Force

contribution to the IADS weapons family. As a single mission air supe-

riority fighter, its most important improvement over older aircraft is

SOURCE: S. H. H. Young, "Gallery
of USAF Weapons," Air Force Magazine,
p. 118.

Fig. 30. F-15 Eagle
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its ability to detect high-speed, low-altitude targets with its pulse-
doppler radar. Four radar-gquided, long-range (28 miles) AIM-7F Sparrow
missiles (see Fig. 31) are carried externally on the F-15. In addition,
four short-range (two miles), maneuverable, infrared-guided AIM-9J/L
Sidewinder missiles (see Fig. 32) are also carried. The F-15 also has
an internally mounted 20mm Gatling gun for close-in aerial c0mba'c.]5

The major limitations to the F-15 are its high unit cost and the
small numbers being purchased (729). Despite its advance notices as a
technical panacea for future aerial combat, a recent joint test to
evaluate air combat verified the fact "that superior numbers generally
are an advantage in a free-wheeling aerial engagement."]6 In this test
the F-15 only generated an average kill ratio of 2:1 over a less sophis-
ticated Soviet threat presumed for the 1980s. Thus, while the F-15 is a

major improvement in air superiority capability, additional forces will

be required to counter numerically superior forces.

F-4E Phantom IT

The F-4E Phantom II (see Fig. 33) remains the workhorse of the
U.S. Air Force's tactical inventoiy. As the "swing-force" (multirole)
aircraft of tactical air forces, it is capable of performing air superi-

ority, close air support, and interdiction missions. Although the F-4

]SS. H. H. Young, "Gallery of USAF Weapons," Air Force Magazine,
May 1977, pp. 118 & 127-28.

]GDonald E. Fink, "Flight Tests Confirm New Missiles Need,"
Aviation Week & Space Technology, 6 February 1978, p. 89.
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Fig. 33. F-4E Phantom II

SOURCE: S. H. H. Young, "Gallery of USAF Weapons," Air Force Maga-
zine, p. 127 (Fig. 31), p. 128 (Fig. 32), & p. 117 (Fig. 33).
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does not possess the radar and performance capability of the F-1%, due
to tne nuibers deployed and weapons carriage (4 Sparrows, 4 Sidewinders,
and a 20mm gun), the F-4E represents a potent weapon in the IADS

1
arsenal,

F-16

In the near future, the F-16 (see Fig. 34) will replace the F-4
as the swing-force fighter of tactical air forces. Its primary mission
will be air-to-ground; however, like the F-4E, the F-16 can perform in a
secondary air-to-air role. The major limitation to its replacing the
F-4E in the air superiority role is its lack of a long range missile
capability. Current production models carry only two Sidewinder mis-
siles with a range of two miles and a 20mm gun. This limits the F-16 to

primarily visual short-range engagements.]8

SOURCE: S. H. H. Young, "Gallery
of USAF Weapons," Air Force Magazine,
p. 118.

Fig. 34. F-16

Nike-Hercules

The Army's Nike-Hercules system (see Fig. 35) is a long-range,
high-altitude radar-guided surface-to-air missile system. It is a

semipermanent strategic defense system that is capable of engagement

]7Y0ung, p. 117. ]8Y0ung, p. 118.
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ranges from 75 to 100 miles and altitudes of 150,000 feet. It can carry
eilher o conventional or nuclear warhead and can also be employed cffec-

. . _ .. 9
Lively in a surtace-to-surface mission.

Improved Hawk (I-Hawk )

The I-Hawk (see Fig. 36) is the mainstay of the Army's present
air defense artillery inventory. It is a medium range, low-to-medium
altitude, radar-guided missile system. The altitude capability of the
I-Hawk ranges from 100 meters to 40,000 meters. The system is rela-
tively mobile since all of its major components are trailer mounted and
air portable. The Hawk system is presently the Army's only operational
low-altitude air defense weapon that utilizes radar guidance for all-

weather intercept capability.

Chaparral

The Chaparral (see Fig. 37) is a highly mobile surface-to-air
missile system designed against the low-altitude threat. Simply stated,
the Chaparral is a tracked vehicle with four Sidewinder missile launch-
ing stations. It can carry up to 12 missiles. The major limitation to
the Chaharra], as with other SHORAD weapons, is that it is strictly a
visual detection system. It has no radar for search or track and it
must rely on the FAAR system, discussed earlier, for early warning.

Target acquisition and identification are accomplished visually, and

1900, USAADS, pp. 3-3 through 3-6.
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SOURCE: Wilfred L. Ebel,
"Japan's Developing Army,"
Military Review, April 1978,
p. 31.

Fig. 36. I-Hawk

SOURCE: Department of the
Army, U.S. Army Air Defense
Artillery Employment: Chapar-
ral/Vulcan, FM 44-3 (30 Sep-
tember 1977), p. 4-2.

Fig. 37. Chaparral
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infrared heat sources guide the missile. The Chaparral cannot be fired

. L 20
while it i5 on Lhe move.

Vulcan

The Vulcan (see Fig. 38) is the Army's primary antiaircraft
gun system. Simply, it is a self-propelled tracked vehicle with a 20mm
Gatling gun mounted on its chassis. The Vulcan, 1ike the Chaparral,
does not have a target acquisition radar associated with its gun. All
tracking is accomplished manually by using visual acquisition and iden-
tification. The Vulcan does possess a range-only radar, but it provides

only lead information for the fire control system.Z]

Redeye

The last of the current SHORAD systems, in addition to the
Chaparral and Vulcan, is the Redeye (see Fig. 39), a man-portable mis-
sile system. The Redeye is a shoulder-fired, heat seeking missile that
is designed to counter low-altitude aircraft and helicopters. It has an
effective range of about 3 kilometers. The Redeye is primarily a tail-
chase type weapon. Like the other SHORAD weapon operators, the Redeye

operator must visually acquire and identify the target.22

Patriot

As stated previously, the Army, like the Air Force, is in the

20pn  FM 44-3, p. 4-3. 210n, FM 44-3, pp. 4-3 & 4-4.

22
DA, FM 44-3, pp. 4-5 & 4-6.
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Fig. 38. Vulcan g
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Fig. 39. Redeye

SOURCE: Department of the Army, U.S. Army Air Defense School, Air
Defense Artillery Reference Handbook (1977), p. 2-2 (Fig. 38) & p. 3-3
(Fig. 39).
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midst of a massive modernization effort to replace air defense weapons
with newer systems. These weapon systems, called the Patriot, Roland,
and Stinger, will become operational in the late 1970s and early 1980s.
The Patriot (see Fig. 40) is the foremost of the new systems and is just

now completing final developmental testing.

Engiagement Control Station Radar Set Launching Station

SOURCE: Department of the Army, U.S. Army Air Defense School, Air
Defense Artillery Reference Handbook (1977), p. 7-4.

Fig. 40. Patriot Missile System

When operational, the Patriot will be the replacement for the
Nike-Hercules and the Hawk systems. Advance notices on the Patriot are
impressive. It has a single phased array r%dar that performs the simul-
taneous functions of search, detect, identify, and track. The weapon
system can simultaneously handle more than 50 targets and a total of
8 missiles, including 3 in the terminal mode. The Army places high

hopes for the Patriot as the "cornerstone of the mid-1980 family of air

§
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defense weapons. One disadvantage of the Patriot i5 that it is less

-

mobiie than its self-propelled Soviet counterparts, the SA-4 and SA-6.

Roland IT
As a replacement for the Chaparral, the Arny has adopted a

United States version of the French/German Roland II (see Fig. 47)

SOURCE: "Roland Weapon System Reaches Production
Stage," Military Review, Marcn 1978, p. 101.

Fig. 41. Roland II

short-range, all-weather air defense system. The Roland missile can be
either radar or optically guided to its target and it has a range of
8 kilometers. The fire unit, mounted on a tracked vehicle, contains. a

search radar that can identify friend or foe, a tracking radar, an

23D, USAADS, pp. 7-3 & 7-4.
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ontical sight, two automatic reloading launchers, and two missile maga-
zines, each of which holds four m1'ss1‘1es.24 With the introduction ot
the Roiland II and its self-contained search/track radars into the inven-

tory, centralized integration of air defense weapons will become even
g

more complex.

Stinger

The Stinger (see Fig. 42) is a man-portable air defense missile

Iﬁﬂpvnw\,-j

SOURCE: Department of the Army, U.S. Army Air Defense
School, Air Defense Artillery Reference Handbook (1977),
p. 7-1.

Fig. 42. Stinger

system that is designed to replace the current Redeye weapon. Although
the Stinger uses the same infrared homing principle as the Redeye, it
has an improved seeker and an advanced guidance unit that gives it an
all-aspect capability. The Stinger also has improved range and velocity

capabilities and an identification, friend or foe (radar), challenge

24John Marriott, "Roland II," NATQO's Fifteen Nations, April-May
1975, pp. 101-102.
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receiver. [t is expected that the Stinger will be in the hands of

troops by the late 19705.25

Equipment Integration Programs

Currently, several major joint programs are under study to
improve the integration of the air defense system. Three projects
designed to better integrate the command and control informational flow
are Tactical Air Control System/Tactical Air Defense System (TACS/TADS),
Joint Tactical Information-Distribution-System (JTIDS), and Automated
Tactical Air Control Center (TACC-Auto). These programs are briefly
discussed to demonstrate that defense managers are not completely over-
looking the air defense integration problem.

The TACS/TADS program was established in 1969 as an ongoing
study to insure interservice integration of present and future command,
control, and communication systems. The major hurdle for TACS/TADS
managers was to integrate the command and control computers of the
various services and force them to "talk" to each other. The Air Force
computers in the AWACS and 407L Tactical Air Control System use the
Tactical Digital Information Link-A (TADIL-A), while the Army's TSQ-73
uses TADIL-B language. The TACS/TADS project developed a message
processing center to convert the TADIL computer language for inter-

~

. o)
service usage.

250A, USAADS, pp. 7-1 & 7-2.

26Rona]d Dean Koblitz, "The Tactical Air Control System, Tacti-
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The JTIDS program is another information integration project.

It is a new jam-resistant digital data-link system that is designed to
pass real-time tactical information between target acquisition, command
and control, and weapons systems.27 The third program that will provide
the IADS manager with a more rapid information flow is TACC-Auto. The
TACC-Auto is designed to provide the TACC with computer-generated air
battle situation displays to replace the manual displays in the present
TACCs. Hopefully, this project will cut the long delays in battle
situation updating (10 minutes or longer) and will provide instantaneous

(real-time) readouts.28

Despite the major studies being made in weapons modernization
and information integration, some of the most significant problems with
increasing IADS effectiveness remain in the training area. Effective
IADS employment requires extensive joint service training. As one of
General Dixon's deputies commented about the philosophy of the Tactical
Air Command (TAC): |

. . . It's all in his [General Dixon's] approach to "train like

you fight," and how can you do that unless you work with the Army in

every step of what you do all the time, . . . . [I]t's a matter of
us [Air Force personnel] forcing ourselves to understand how the

cal Air Defense System: A Description and Analysis (U)" (student paper,
Naval Postgraduate School, March 1974), pp. 2-8. (DDC Doc. 530692L.)

27"Batt1e Assessment Techniques Pressed," p. 243.

28"Batt1e Assessment Techniques Pressed," p. 243.
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Army dogg things, and to get them to understand how we do things,

Generally, the Air Force and the Army are progressing rather rapidly in
the joint training arena, especially with respect to close air support
and the A-10 operation. In the field of air defense, however, joint
training is relatively scarce. Readiness Command joint exercises such
as Bold Eagle and Brave Shield are the closest to realistic IADS train-
ing in which most TAC fighter pilots participate. Even these exercises,
however, are so severely limited by range restrictions and scripted
scenarios that effective IADS training is questionable.

The innovation and success of TAC's Red Flag combat exercises in
November 1975 opened "Pandora's box" to realistic training. Blue Flag,
Green Flag, and Black Flag are among the training programs that fol-
lowed. For tactical aircrews, however, Red Flag remains the leader in
realistic combat training despite a noticeable deficiency in its joint
IADS training. It was not until November 1977 that IADS training was
attempted with the integration of an Army Hawk unit in Red Flag exer-
cises. This is typical of the low priority given joint IADS training,
especially in the Continental United States. The following discussion

highlights the IADS training problem.

Joint Training Exercises

Annual joint Army/Air Force exercises where the IADS is employed

are few in number. Typical of the larger Readiness Command exercises

29upyal Challenges Confront TAC," p. 52.
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are Brave Shield XVI (14-20 July 1977) and Bold Eagle 78 (22-30 October
1977). In these exercises, Army air defense units and Air Force inter-
ceptors were formed into an IADS. The training they received, however,
was limited and, in some cases, unrealistic.

In most large exercises, range area, airspace control, and
safety considerations constrain planners so that unrealistic IADS rules
of engagement and procedures are employed. For example, in Bold Eagle
78, which took place at Eglin Air Force Base, Florida, all aircraft were
restricted to subsonic flight within 30 nautical miles of the coastline
and all air-to-air intercepts had to be under positive control of the
TACS facilities. In addition, all air-to-air activity took place over
the water ranges, while surface-to-air forces were employed over land
ranges. This fact alone prevented integration of air defense weapons in
the same area. Over land, all fighters were restricted to altitudes

30 Rules and restrictions such

higher than 700 feet above ground level.
as the ones that governed Bold Eagle make IADS training in most large
exercises unrealistic.

Despite the restrictive training environment, however, these
exercises provide units an opportunity to experience many of the inte-

gration problems discussed in previous chapters. For example, the

frustration of a C/V battalion trying to integrate into the early

30Department of the Air Force, Director of Operational Plans,
Ninth Air Force (TAC), "AFFOR/OPP-AIR/EXORD 702" (Shaw Air Force Base,
S. C., 12 August 1977), pp. C-17-1 through C-17-C-1.
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warning nets can be felt in the following excerpt from the afteraction
report on Brave Shield XVI by the 1st Battalion, 51st Air Defense

Artillery:

Early warning from any source was virtually nonexistent. The
Ist Bn, 51st ADA [Air Defense Artillery], has no FAAR. Out of our
own hide, we placed people and commo gear with the Air Force command
reporting center [CRC] and with an assault fire unit from Marine
Hawk battalion. The personnel with the CRC were equipped with the
AN/GRC 106 [HFSSB capability]. When the radio did work, we found
that the CRC would pass no data to the Army Liaison Officer. He was
moved to the command reporting post, a multichannel shot was put in
to battalion, and early warning was finally available to the battail-
ion tactical operations center. From there, it went by AN/GRC 106
to the battery. This system is cumbersome and unworkable in a
moving situation. . . . Without FAAR, C/V has no effective early
warning.

The preceding excerpt is just one example of the problems expe-
rienced in joint exercises. A study of Army afteraction reports from
joint exercises found that a number of recurring problems plague these
exercises. Among the most common are communication troubles, interrup-
tion of early warning nets, lack of hostile aircraft markings, and
unrealistic kill assessment.31 These problems, plus the previously

mentioned restrictions, illustrate the present unrealistic approach to

joint IADS training.

Red Flag

The most realistic and beneficial combat exercise for tactical

3]John D. Crandall, "Brave Shield XVI," Air Defense Magazine,
October-December 1977, p. 5.

32James F. Bell, "Research Report," Air Defense Magazine, April-
June 1977, pp. 4-5.
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aircrews training is Red Fiag. The unique features that make Red Flag
superior to joint exercises for aircrew training are the range area,
rules of engagement, and realistic threat simulators. Despite Red
Flag's outstanding capability and results, Red Flag is grossly lacking
in IADS training. Of particular concern is the void of IADS employment
and the almost totally offensive orientated scenarios.

The Red Flag exercise area is one of the largest combined ground
and air ranges in the Continental United States. It extends 140 miles
north of Nellis Air Force Base, Nevada, and is about 170 miles wide.33
The Government owns most of the land, so unrestricted supersonic low
altitude operations are permitted. This is essential for realistic
training since General Dixon and TAC have acknowledged that the next war
will probably be fought at low a]titude.34 Unlike Readiness Command
exercises, Red Flag's minimum altitude restrictions are compatible with
current fighter tactics and aircrew proficiency (below 200 feet above
ground level).

Rules of engagement for opposing forces are more realistic.
Positive radar control is not a mandatory prerequisite for intercepts or
engagements. Airspeed and altitude restrictions in Red Flag are mini-

mal, and pilots are encouraged to try innovative tactics. The opposing

33"Red Flag Stresses Realism in Training," Aviation Week & Space
Technology, 6 February 1978, p. 188.

34"Requirements Concepts Keyed to Mission Area Analysis," Avia-
tion Week & Space Technology, 6 February 1978, p. 62.
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forces in Red Flag are made up of the most realistic Soviet simulated
weapons found outside the Iron Curtain. Everything from 23mm and 57mm
gun platforms to surface-to-air missiles to F-5Es simulating MIG-21s are
found on the Red Force side.35

Red Flag is an excellent facility for realistic training, but
improvement in some areas would make Red Flag even more effective.
Scenario development in Red Flag is stagnant and outdated, especially
for IADS training. Most scenarios harken back to the composite strike
forces of the Vietnam era. Offensive air base attack, deep interdic-
tion, and close air support scenarios comprise the majority of the
missions. The Red Forces in Red Flag exercises (Aggressor Squadrons)
are given the task of designing an enemy IADS and conducting a defensive
counterair campaign. Currently sophisticated SAM simulators are inte-
grated into a Soviet air defense system with elaborate East German
airfields reconstructed on the target ranges.36 Blue Force air defense
scenarios occur intermittently, while air defense integration with Army
units is practically nonexistent. Unfortunately, given the current
Soviet tactical air doctrine, Soviet numerical superiority, and the
distinct possibility the United States will be engaged in a defensive

counterair battle in Europe, Red Flag forces are fighting the wrong war.

Aggressor forces are becoming proficient in IADS employment, yet they

35"Red Flag Stresses Realism in Training," p. 186.

36”Red Flag Stresses Realism in Training," p. 188.
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should be simulating air base attack. F-15 pilots are training in
offensive fighter sweeps and interdiction escort, yet they should be
practicing air defense integration.

As stated earlier, Army air defense units are just beginning to
become involved in Red Flag exercises. Units from the 11th Air Defense
Artillery Group from Fort Bliss, Texas, joined units from the 727th Tac-
tical Control Squadron from Bergstrom Air Force Base, Texas, in November
1977 to participate in Army maneuvers (Devil Strike) and Red Flag 78-1
and 78-2. This was the first time Army air defense units participated
in Red Flag. The IADS was established at the Fort Irwin, California,
range, a small Army range adjacent to the large Red Flag Nellis complex.
It consisted of a mini-CRC (one cell of the AN/TSQ-91 (V)), an AN/TPS-
43E radar, and a Hawk unit. Major Jim Burns, Operations Officer,
727th Tactical Control Squadron, explains the benefits realized by the
initial attempt at Red Flag IADS training in the following excerpt from
his afteraction report:

. The major benefit experienced in Red Flag 78 1&2 was that
the combined talents and experience of individual members were
applied to realize the potential of the mini-CRC. Red Flag exer-
cises provide a forum where contemporary concepts, tactics, and
techniques can be tried within the bounds of generalized guidance.
Personnel and equipment were adapted to a conception of what a
realistic combat environment would be. The lack of scripted scenar-
ios with scripted outcomes provided an unusual opportunity to
experiment with new concepts, tactics, and techniques. That is not
to say that tried and proven procedures were abandoned. However,
the latitude to recognize and react to the tactical situation, to
innovate where necessary was a welcomed opportunity. Interaction of

all the TACS elements and aircrews was dynamic and not necessarily
bound by the constraints normally experienced in a somewhat



132

artificial exercise environment. . 37

Despite the major benefit of an unrestricted training environ-
ment, the Red Flag IADS had to contend with many problems. For example,
the Red Flag TACC was inadequately staffed and poorly prepared to moni-
tor and support the CRC at Fort Irwin. Communications between the CRC,
TACC, and tactical unit operations centers were inadequate. The FACP
personnel and the ADALO who manned the CRC were not familiar with the
AN/TSQ-91 (V) equipment and procedures. The Fort Irwin range complex
was too small to conduct realistic and effective operations. Communica-

tion problems existed between the CRC and Hawk unit, as the TSQ-73 was

not used and target information had to be passed manually between the
CRC and the BCC. S

Due to these and other problems, bastardized procedures were
employed out of operational necessity. In discussing this fact, Major

Burns states:

The manual mode of operations required that substantial chances
[changes] be made in the coordination and execution of integrated
counter air operations. The need to rapidly recognize and react to
the tactical situation in a high density/high threat environment
resulted in extensive modification of classic TACS procedures. For
example, the ADALO was delegated authority to identify, initiate
tactical action, and engage non-friendly aircraft within the
improved HAWK's area of coverage using information and equipment
capabilities available in the Operations Central. Coordination was
effected with the Weapons Assignment Officer-WAO. Concurrent opera-
tions were carefully orchestrated between defensive air weapons

3TDAF, 727th Tac Con Sq (TAC), p. 7.

38pAF, 727th Tac Con Sq (TAC), pp. B-1 through B-6.
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controllers and the ADALO.3°
Another IADS procedure modified in Red Flag was the method in
which the ADALO passed early warning information to the Hawk units. In
the words of Major Burns:

Initially the ADALO passed engagement information to the BCC in
GEOREF. This system is cumbersome, inaccurate because of cumulative
errors, and lacks the flexibility necessary to react in a time
compression situation. After some investigation it was determined
that the BCC had an electronic cursor which was capable of providing
azimuth in mils and range in kilometers. The TACS equipment can
provide cursor azimuth in degrees and range in nautical miles. The
TACS cursor also was [has] a feature where by [sic] a track can also
be integrated and its modes/codes determined simultaneously. By
placing the TACS cursor over the known site location of the BCC the
ADALO was capable of rapidly providing timely and accurate informa-
tion on the position, identification, and number of targets to the
BCC. A simple conversion system from degrees to mils and nautical
miles to kilometers was used which significantly improved the timely
acquisition and engagement of non-friendly tracks. After experience
was gained with this procedure it was adopted as the primary mode of
operation for the remainder of the exercise. This procedure also
facilitated the engagement of aircraft when the HAWK acquisition
radar was inoperative. In addition, the clarity of the TPS-43E
information also facilitated the engagement of specific aircraft in
a flight or air-to-air engagement. This capability has not been
available with other systems.

The Red Flag environment can thus be seen as providing an excel-
lent opportunity for concentrated and expanded IADS training. The
report by Major Burns concludes with the following recommendation:

It was evident during the course of exercise conduct that a

closer working relationship is required between TACS/ADA units.
Joint training should be improved and expanded both in preparation

for the exercise and during exercise execution. The increasing
complexity of TACS/ADA capabilities and limitations be developed to

390AF, 727th Tac Con Sq (TAC), p. B-1-3.

%0par, 727th Tac Con Sq (TAC), pp. B-1-3 & B-1-4.
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ensure that these units can work effectively toward attainment of
common goals. Recommend that a TACS Orientation Course be developed
for ADA Liaison Teams and that an ADA Orientation Course be devel-
oped for TACS Weapons Teams. This approach would provide the requi-
site experience base to facilitate closer_team work in the antici-
pated combat environments of the future. 4

Conclusions

In examining the major IADS command and control facilities, it
was discovered that the equipment has many limitations which hinder the
integration process. Many of the IADS operational centers are still
basic manual systems with time-consuming manual plotting and unreliable
voice communication networks. The joint services are attempting to
rectify this situation with new automated data-link systems such as
TSQ-73 and JTIDS.

The IADS weapons inventory is undergoing a similar major modifi-
cation program. A1l Air Force and Army current air defense weapons are
being replaced by systems that will sustain the IADS through the 1980s.
As the F-15, F-16, Patriot, Roland, and Stinger become incorporated into
operational units, their greatly improved capabilities call for a
reevaluation of the present employment doctrine and procedures.

Although these new weapons have superior capabilities, the same integra-
tion problems remain unresolved.

Finally, in the IADS training discussion, it was concluded that

current joint service IADS training is conducted too infrequently and is

4]DAF, 727th Tac Con Sq (TAC), pp. B-1-4 & B-1-5.
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unrealistic in most exercises. Joint exercises such as Readiness Com-
mand exercises do not provide adequate realistic IADS training. Their
scenarios are extremely stereotyped to the offensively oriented tactical
employment doctrine, while rules of engagement are unrealistic and
highly restrictive due to range area, airspace control, and safety
constraints. The recent use of Red Flag exercises for IADS training has
solved some of these problems. Rules of engagement are more realistic,
and innovative tactical employment is encouraged. Some problems with
Red Flag IADS training must be remedied, however. The scenarios are too
offensively oriented toward air base attack. The range area at Fort
Irwin is too small to conduct proper IADS training. These and other
training problems are not insurmountable, especially if the proper

emphasis is placed on tactical air defense integration.



CHAPTER VI

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

Several significant events of the past decade have required the
United States to reassess its integrated air defense doctrine and capa-
bilities. These events include the Vietnam War, the 1973 Middle East
War, and the change in Soviet tactical air doctrine and capabilities.
The North Vietnamese air war over Hanoi demonstrated that an integration
of jet aircraft, surface-to-air missiles, and conventional antiaircraft
guns can be highly effective in defeating or harassing a superior enemy.

The experience by the Arab Forces in the 1973 Middle East War
reinforced many of the outcomes found in Vietnam. Integrated air
defense proved once again to be a decisive factor in air battles.
Although the Israelis were eventually considered victorious, the effec-
tiveness of the Arab air defenses surprised even the Israelis. These
two wars demonstrated that a well-integrated air defense can degrade a
strong offense or can at least make offensive tactical air operations
extremely expensive.

The two wars also provided insights into the different tech-
niques used for integrating air and ground defensive weapons in combat.
Although the Soviet Union trained and supplied all three defenders--the
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North Vietnamese, the Syrians, and the Egyptians--each defender's inte-
gration tactics differed. The North Vietnamese used a highly central-
ized and integrated command and control system in which they employed
interceptors sparingly and only on the fringes of the SA-2 and antiair-
craft artillery envelopes. The system was so well integrated after
eight years of war that interceptors could be used as bait and decoys to
Ture the enemy into the missile and antiaircraft artillery belts.

The Egyptians and Syrians, using more sophisticated weapons,
were not able to integrate their interceptors as effectively as the
North Vietnamese. The Egyptians attempted to rely primarily on their
surface-to-air weapons. They used their interceptors outside the mis-
sile belts only when it was absolutely necessary. This strategy worked
initially; however, once the Egyptians were forced to commit their
interceptors inside the missile belts, the number of aircraft lost to
friendly fire rose sharply. On the basis of sketchy reports, the
Syrians attempted to solve the fratricide problem through identifica-
tion, friend or foe (radar) (IFF) procedures. They permitted friendly
aircraft operations inside the Golan missile belt, but they, too, expe-
rienced a significant friendly loss rate.

In the past decade, tactical air defense has come into its own
as a state of warfare. Obviously, air defense alone cannot win a war.
If the enemy is powerful enough and is willing to absorb high loss
rates, air defenders will find it difficult to hold out indefinitely in

the absence of superior offensive combat power. Regardless of whether
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offense or defense dominates, the integration of air and surface defen-
sive weapons is extremely important to the overall outcome of the air
battle.

Historical lessons of the employment of a modern integrated air
defense system (IADS) in combat become even more significant when one
considers the Soviet buildup of tactical air forces and the changing
Soviet doctrine. Technological advances in Soviet offensive tactical
air capability during the past decade have been astonishing. Deployment
of the Fencer-A, Flogger-D, and Fitter-C has given Soviet Frontal Avia-
tion forces the capability to strike deeper targets with larger pay-
loads. This threat will probably ingress at low altitudes and high
speeds in mass wave attack tactics. The Soviet tactical air power,
always strong defensively, is now challenging United States rear-basing
areas with a new offensive tactical air arm of unquestionable sophisti-
cation.

Even more threatening is the Soviet doctrinal metamorphosis from
a defensive posture toward an offensive tactical air strategy. In the
past decade, Frontal Aviation forces have been given increasing respon-
sibility in all phases of offensive operations. Offensive targets such
as enemy nuclear delivery systems and air bases, which in the past were
reserved for Soviet rocket troops, are now primary targets for Frontal
Aviation aircraft. This places the United States Air Force in a posi-
tion where it must be able to conduct an offensive counterair campaign

and also coordinate an effective IADS against a determined enemy.
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Conclusions

The change in Soviet offensive capability and the recent histor-
ical reemergence of air defense potency have necessitated an examination
of the United States tactical IADS. This research effort has revealed
six major conclusions concerning the present IADS status. The first and
perhaps most important conclusion is that tactical air defense is not
given proper emphasis in current Air Force doctrine. Although the Air
Force has primary responsibility for developing integrated air defense
doctrine, it has been remiss in fulfilling this responsibility. Events
of the past decade plus the Army's change to the "Active Defense" doc-
trine have placed the Air Force in the awkward position of being chal-
lenged on its doctrinal development.

The second major conclusion is that the present IADS organiza-
tional lines of control and communication are extremely centralized.
Although the North Vietnamese demonstrated that a well-organized IADS
with centralized control can be highly effective, an overriding disad-
vantage to centralization is that 1ines of weapons control and communi-
cation become complex and cumbersome. The integration of United States
air defense weapons employment is highly centralized in the control and
reporting centers (CRCs). With present equipment, the CRCs can effec-
tively integrate interceptors and Hawk units only if the TSQ-73 is
available. In cases where positive control is not assured, such as in
manual Hawk employment (without TSQ-73) and in all short-range air

defense (SHORAD) employment, the Air Force Component Commander (AFCC)
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and his staff establish extremely restrictive rules of engagement. This
centralized organization reduces flexibility of IADS weapons integration
and prohibits autonomous bilateral operations, that is, operations such
as the F-15/Hawk or the F-15/SHORAD employment without CRC control.

The third conclusion is that restrictive IADS rules of engage-
ment and standard operating procedures restrain integration flexibility.
Reliance on these rules and procedures is necessary to accommodate
integration deficiencies, but some rules and procedures are grossly
unrealistic and would be disastrous in a high threat environment,
Employment procedures such as weapon engagement zones and safe passage
corridors, which place friendly fighters at medium altitude over the
forward edge of the battle area, are unrealistic in today's environment.
Weapon engagement zones would also inhibit air defense battle managers
who were employing the concept of mix and mass of air defense weapons.
Additionally, universal weapons tight status for SHORAD weapons severely
1imits their employment throughout the theater of operations. These
rules and procedures are designed to control the fratricide problem;
however, their enforcement severely restricts integrated employment
flexibility in the system.

The fourth conclusion is that the IADS command and control
equipment is inadequate to support a totally integrated air defense
system. The most important integration breakthrough to date is the
development of the TSQ-73, which allows Air Force/Hawk real-time inte-

gration. The SHORAD units, however, are still completely on their own
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as far as target early warning, acquisition, and identification. Inter-
ceptors arc at the mercy of the CRCs, because at present no direct
comnunication capability exists between the F-15 and Army air defense
artillery units.

The TADS weapons themselves are also inadequate to support a
totally integrated system. Fortunately, an extensive modernization
program is correcting this fifth conclusion. Until the new weapons are
deployed, however, present weapons, although capable, do not lend them-
selves to effective integration tactics. There is no capability to
operate an integrated system in a totally all-weather environment. All
of the present SHORAD weapons--Chaparral, Redeye, and Vulcan--are
strictly visual target acquisition and identification weapons. Even the
F-15 and the Hawk, which have IFF capability, still rely on visual
identification as one of their primary means of target verification.
Another problem associated with the F-15 modernization is that the Air
Force must come to grips witn the quantity versus quality matter in F-15
employment. Further, the Air Force must consider the impact of replac-
ing the F-4E with the F-16, an aircraft that does not have an all-
weather intercept capabi]ity.

The sixth and final conclusion is that IADS joint training is
presently too scarce and unrealistic. The annual joint exercises, such
as Bold Eagle and Brave Shield, do not incorporate realistic rules of
engagement due to range area, airspace, and safety constraints. The

joint exercise scenarios and training environment are too inflexible to



142

allow tactics innovation and experimentation. While Red Flag exercises
have eliminated some of these problems, major problems remain. For
instance, the emphasis in Red Flag is still on offensive air base attack
and composite force deep interdiction scenarios. IADS employment is
rarely played in Red Flag, and only then at the smaller adjacent Fort
Irwin range. While offensive counterair and interdiction operations
still warrant exercising in the joint environment, the overwhelming
numerical superiority and doctrinal change in Soviet Frontal Aviation
demand that a greater emphasis be placed on defensive counterair scenar-
ijos. The meager attempts to date to employ a fully integrated IADS in
the joint environment have shown that the United States is ill-prepared
to fight an intensive defensive counterair battle with today's equipment

and training.

Recommendations

This thesis has dealt with the general topic of integrated air
defense. The conclusions lead to one major recommendation: The Air
Force and the Army should place more emphasis on integrated tactical air
defense. Given the significant events that have occurred within the
past decade, the Air Force, especially, should recognize the future
importance of tactical air defense. The processes of air defense inte-
gration are complex and will require extensive future cooperation,
development, and training.

Beyond this general recommendation, several more specific recom-

mendations follow. In particular, this writer recommends that:
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1. The Air Force and the Army publish a joint tactical air
defense operational doctrine manual.

2. The Air Force examine present doctrine to determine if
increased emphasis needs to be placed on defensive capabilities and air
strategy in the Tight of the threat.

3. The Army revise sections in its air defense artillery
employment manuals (44 series) that deal with integration doctrine and
interceptor employment to align them with present capabilities.

4. Both services reevaluate the IADS rules of engagement and
procedures to provide more flexibility in integration employment.

5. Both services procure additional control equipment such as
UHF radios for Army air defense artillery, FM radios in aircraft, and
better SHORAD early warning equipment to provide increased decentralized
integration capabilities.

6. Both services accelerate their weapons modernization
programs,

7. The Air Force consider modifying a portion of the F-16
swing-force with an all-weather intercept capability.

8. The Readiness Command change its joint exercise procedures
to provide more realistic IADS training.

9. Red Flag managers revise their scenarios and deployments to
incorporate more IADS training. A permanent IADS facility with opera-
tional tactical air control center (Air Force), control and reporting

center, Hawk, and short-range air defense units should be set up on the
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Nellis range complex.
10. Both services should initiate a joint IADS training school
for weapons controllers, Army air defense artillery officers, and

fighter pilots.
11. Brief (one-week) interservice exchanges should be arranged

for weapons controllers, Army air defense artillery officers, and

fighter pilots.
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APPENDIX:

AADCP:
Post

Army Air Defense Command

AD: air defense

ADA: air defense artillery

ADALO: Air Defense Artillery
Liaison Officer

ALCC: airlift control center

AM: amplitude modulated

ASRT: air support radar team

BCC: battery control central
(Army)

BOC: battalion operations center
(Army)

CP: command post

CRC: control and reporting
center

CRP: control and reporting post

C/V: Chaparral/Vulcan

CWAR: continuous wave acquisi-
tion radar

DASC: direct air support center
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GLOSSARY OF ACRONYMS SHOWN IN FIGURES

DEFCON: defense readiness
condition
DTOC: division tactical opera-

tions center

ECM: electronic countermeasures

EW: early warning

FAAR: forward area alerting
radar (Army)

FACP: forward air control post
(Air Force)

FCC: flight coordination center

FEBA: forward edge of the
battle area

FEZ: fighter aircraft engage-

ment zone

FM: frequency modulated

GEOREF: World Geographic Refer-
ence System

HIMEZ:
zone

high-missile engagement

HIPAR: high power acquisition
radar

LCG: Tlaunching control group



LOMEZ: Tow-missile engagement
zone

LOPAR: Tower power acquisition
radar

MSL: mean sea level

MTR: missile tracking radar
PAR: pulse acquisition radar
PCP: platoon command post

RATT: radio teletypewriter

RTO: radio telephone operator
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TAC: Tactical Air Command

TAC(A): tactical air coordina-
tor (airborne)

TACC: tactical air control
center (Air Force)

TCO: Tactical Control Officer
TOC: tactical operations center
TRR: target ranging radar

TTR: target tracking radar

TUOC: tactical unit operations
center (fighter operations)



BIBLIOGRAPHY



BIBLIOGRAPHY

Government Documents

Brown, George S. United States Military Posture for FY 1978. Washing-
ton: Government Printing Office, 1977.

Department of Defense. Functions of the Department of Defense and Its
Major Components. DOD Dir 5100.1. 31 December 1958.

. Joint Chiefs of Staff. Doctrine for Air Defense From Over-
seas Land Areas. JCS Pub 8. May 1964.

Department of the Air Force. United States Air Force Basic Doctrine.
AFM 1-1 (DRAFT). 20 May 1977.

. Tactical Air Control System (TACS): Surveillance and Control
of Tactical Air Operations. TACR 55-44. 20 March 1975.

. Air Force Component Headquarters and Tactical Air Control
Center Operations. TACR 55-45. 7 February 1975.

United States Air Force Basic Doctrine. AFM 1-1. 15 January

1975.

. Tactical Air Force Operations--Tactical Air Control System
(TACS). AFM 2-7. 25 June 1973.

L . Tactical Air Operations--Airspace Control in the Combat Area.
AFM 2-12. 2 April 1973.

. Tactical Air Operations: Airspace Control in an Area of
Operations. TACM 2-1. 17 March 1972.

Tactical Air Operations--Counterair, Close Air Support, and
Air Interdiction. AFM 2-1. 2 May 1969.

. Atlantic Command Headquarters. Air Control/Air Defense
Procedures Manual for Solid Shield 77 (TACS/TADS OED) (U). Norfolk,
Va., 15 March 1977.

149



150

___. Director of Operational Plans, Ninth Air Force (TAC).
"AFFOR/OPP-AIR/EXORD 702." Shaw Air Force Base, S. C., 12 August
1977.

727th Tactical Control Squadron (TAC). "After Action Report

~ of Detachment 1, 727 Tactical Control Sq for Red Flag 78 1-2 (U)."

Prepared by James E. S. Burns. Bergstrom Air Force Base, Tex.,
10 January 1978.

Tactical Air Command. Tactical Air Control System (TACS):

Tactical Control Procedures. TACM 55-60. 21 January 1974.

Tactical Air Control System Equipment.

TACP 55-43. Langley, Va., 28 September 1973.

/CINCUSAFE/DO&I. Salty Control (U). June 1976.

/Department of the Army. US Air Force/US Army Airspace Manage-

ment in an Area of Operation. AFM 2-14/FM 100-42. 1 November 1976.

Doctrine and Procedures for Airspace Control in the Combat

Zone. AFM 1-3/FM 100-28. 1 December 1975.

Department of the Army. U.S. Army Air Defense Artillery Employment:

Hawk. FM 44-90. 30 November 1977.

U.S. Army Air Defense Artillery Employment: Chaparral/Vul-

can. FM 44-3. 30 September 1977.

U.S. Army Air Defense Artillery Employment: Redeye.

FM 44-23. 30 September 1977.

Operations. FM 100-5. 1 July 1976.

U.S. Army Air Defense Artillery Employment. FM 44-1.

26 March 1976.

Foreign Science and Technology Center. "Tactics and Organi-

zation of Soviet Ground Forces Different Parts." Translated by

R. Lagerwerft. Charlottesville, Va., 1974. (DDC Doc. AD B0O01901L.)

Office of the Assistant Chief of Staff for Intelligence.

Military Operations of the Soviet Army. USAITAD Report No. 14-U-76.

ence Handbook. 1977.

1976.

U.S. Army Air Defense School. Air Defense Artillery Refer-




151

Hill, William B. (ed.). Guide for Air Power Case Study: Linebacker I
and Il. Area III, Course 1975-76, Instruction Period 3107. Air
War College, Department of Military Strategy, n.d.

Sharp, U. S. G., and W. C. Westmoreland. Report on the War in Vietnam.
Washington: Government Printing Office, 1969.

U.S. Congress. House. Committee on Appropriations. Subcommittee on
Department of Defense. Briefings on Bombings of North Vietnam,
Hearings. Committee Print, 93d Cong., Ist sess., March 1973.
(Congressional Information Service, Microfiche H181-1.)

U.S. Army Command and General Staff College. U.S. Air Force Basic Data.
RB 110-1. July 1977.

. Selected Readings in Tactics: The 1973 Middle East War.
RB 100-2. August 1976.

Books

Ahmed Ali M. Amer (ed.). Military Sector. Vol. I of The Book of the
International Symposium on the 1973 October War: Cairo, 27-31 Octo-
ber 1975 Proceedings. Cairo: Ministry of War, 1976.

Broughton, Jack. Thud Ridge. Philadelphia: J. B. Lippincott Company,
1969.

Editors of Aviation Week & Space Technology. Both Sides of the Suez:
Airpower in the Mideast. [New York: McGraw-Hill, 1975.]

Herzog, Chaim. The War of Atonement, October 1973. Boston: Little,
Brown and Company, 1975.

Insight Team of the London Sunday Times. The Yom Kippur War. Garden
City, N. Y.: Doubleday & Company, Inc., 1974,

Menaul, S. W. B., and Bill Gunston. Soviet War Planes. London:
Salamander Books, Ltd., 1977.

Mohamed Heikal. The Road to Ramadan. New York: Quadrangle/New York
Times Book Co., 1975.

Palit, D. K. Return to Sinai: The Arab Offensive, October 1973. Dehra
Dun, New Delhi: Palit & Palit, 1974.




152

Sidorenko, A. A. The Offensive (A Soviet View). Moscow, 1970. (Trans-
lated and published under the auspices of the United States Air
Force [1973].)

Sokolovskiy, V. D. Soviet Military Strategy. Edited by Harriet Fast
Scott. New York: Crane, Russak & Company, Inc., 1975.

Strategic Survey, 1974. London: International Institute for Strategic
Studies, 1975.

Strategic Survey, 1973. London: International Institute for Strategic
Studies, 1974.

Van Dyke, Jon M. North Vietnam's Strategy for Survival. Palo Alto,
Calif.: Pacific Books, 1972.

White, William D. U.S. Tactical Air Power: Missions, Forces, and Cost.
Washington: Brookings Institution, 1974.

Wiener, Friedrich. The Armies of the Warsaw Pact Nations. Translated
by William J. Lewis. Vienna: Carl Ueberreuter, 1976.

Williams, Louis (ed.). Military Aspects of the Israeli-Arab Conflict.
Tel Aviv: University Publishing Projects, 1975.

Articles and Periodicals

Addington, Larry H. "Antiaircraft Artillery vs. Fighter-Bomber." Army,
December 1973, pp. 18-20.

"Airpower Provides Viet Leverage." Aviation Week & Space Technology,
30 October 1972, pp. 12-13.

"Antiaircraft Defense in North Vietnam." (Pp. 55-71 in the magazine
Norsk Artilleri-Tidsskrift, No. 3, 1974, which was translated and
repaginated as pp. 1-18 by Leo Kanner Associates, Redwood City,
Calif., 30 September 1975. DDC Doc. AD B009853L.)

"Battle Assessment Techniques Pressed." Aviation Week & Space Technol-
ogy, 6 February 1978, p. 243.

Bearden, Thomas E. "What Really Happened in the Air Defense Battle of
North Vietnam." Air Defense Magazine, April-June 1976, pp. 8-15.

Bell, James F. '"Research Report." Air Defense Magazine, April-June
1977, pp. 4-5.

\



153

Brownlow, Cecil. "North Viets Intensify Combat Capabilities." Aviation
Week & Space Technology, 8 July 1968, pp. 14-16.

"Can Soviet Aircraft Penetrate NATO's Air Defense?" Electronic Warfare,
May-dJune 1977, pp. 57-62.

Crandall, John D. "Brave Shield XVI." Air Defense Magazine, October-
December 1977, pp. 4-5.

"Dual Challenges Confront TAC." Aviation Week & Space Technology,
6 February 1978, pp. 49-56.

Dumbrique, Alex. "The Need for Adequate Division Air Defense Command
and Control." Air Defense Magazine, October-December 1976,
pp. 18-21.

Disseldorf, Peter Borgart. "The Air Attack Potential of the Warsaw
Pact." Air Defense Magazine, October-December 1976, pp. 6-11.

Eade, George J. "Reflections on Air Power in the Vietnam War." Air
University Review, November-December 1973, pp. 3-9.

Ebel, Wilfred L. "Japan's Developing Army." Military Review, April
1978, pp. 29-33.

"ECM Stymies North Viet SAMs." Aviation Week & Space Technology,
24 April 1972, pp. 14-15,

Elson, Benjamin M. "TAC Readies for Deployment of E-3A." Aviation Week

& Space Technology, 6 February 1978, pp. 105-112.

Erickson, John. "Soviet Military Capabilities in Europe." Military
Review, January 1976, pp. 58-65.

Fink, Donald E. "Flight Tests Confirm New Missiles Need." Aviation
Week & Space Technology, 6 February 1978, pp. 85-89.

Gray, Colin. "Soviet Tactical Airpower." Air Force Magazine, March
1977, pp. 62-71.

Greenhut, Jeffrey. "Air War: Middle East." Aerospace History, March
1976, pp. 21-23.

Hi11, Adrian. "Air War Over Vietnam." Journal of the Royal United
Services Institute for Defence Studies, December 1976, pp. 27-28.




154

Hotz, Robert. "New Lessons from Vietnam." Aviation Week & Space
Technology, 22 May 1972, p. 7.

Karikh, A. "Fighting Against Low-Flying Targets." Soviet Military
Review, December 1974, pp. 16-19.

Keiji, Teramoto. "The Air Combats I Witnessed in North Vietnam."
(Pp. 10-11, 44-45, & 93-95 in the magazine Koku Fan, Vol. 20, No. 1,
1971, which the Air Force Foreign Technology Division translated,
edited, and repaginated as pp. 1-16, 3 October 1972. DDC Doc.
AD 904872L.)

Konyukhov, A. "Training of Air Snipers." Soviet Military Review, March
1974, pp. 16-17.

"Major Command Tactical Air Command, A." Air Force Magazine, May 1977,
pp. 82-83.

Marriott, John. "Roland II." NATO's Fifteen Nations, April-May 1975,
pp. 100-102.

Momyer, William W. “Momyer Cites Viet's Tactical Lessons--2." Aviation
Week & Space Technology, 4 June 1973, pp. 59-61.

"Tactical Lessons of Vietnam--1." Aviation Week & Space
Technology, 21 May 1973, p. 7.

0'Ballance, Edgar. "Air Defence of North Viet-Nam." Marine Corps
Gazette, November 1950, pp. 78-79.

Parker, Russel W. "Air Defense: The Excalibur of the Corps and Divi-
sion Commanders." Air Defense Magazine, April-June 1976, pp. 16-21.

Peterson, L. C. "Vindication of the SAM." Ordnance 51 (May-dJune 1967):
583-86.

Piroti, C. “"Surface-to-Air Artillery Material from Viet-Nam and the
Mid-East.” (Pp. 46-51 in French Armed Forces Magazine, April 1975,
which Leo Kanner Associates, Redwood City, Calif., translated and
repaginated as pp. 1-11. DDC Doc. AD BO13716L.)

“Red Flag Stresses Realism in Training." Aviation Week & Space Tech-
nology, 6 February 1978, pp. 186-189.

"Requirements Concepts‘Keyed to Mission Area Analysis." Aviation Week
& Space Technology, 6 February 1978, pp. 62-63.




155

"Roland Weapon System Reaches Production Stage." Military Review, March
1978, p. 101.

Sella, Amnon. "The Struggle for Air Supremacy, October 1973 - December
1975." Journal of the Royal United Services Institute for Defence
Studies, December 1976, pp. 31-36.

Simler, George B. "North Vietnam's Air Defense System." Air Force/
Space Digest, May 1967, pp. 81-82.

Ulsamer, Edgar. "USAF Prepares for Future Contingencies." Air Force
Magazine, June 1973, pp. 34-40.

"USSR, Pact, and PRC General Purpose Force Capabilities." Commanders
Digest, 29 April 1976, pp. 1-8.

Weinraub, Bernard. "Air Attack 'Threat' to NATO: West Vulnerable to
Soviet Strike, Brookings Finds." Kansas City Times, 30 January
1978, p. 8A.

Young, S. H. H. "Gallery of USAF Weapons." Air Force Magazine, May
1977, pp. 116-30.

Reports

Armitage, W. F., and B. L. Renniger. "Air Defense in the NATO Allied
Command Europe Central Region--Current Capabilities (U)." Project
No. 6410, Bedford, Mass.: MITRE Corp., 28 February 1975.

Bordeaux, T. A. "“Comparison of U.S. and USSR Land-Based Battlefield Air
Defense Systems (U)." Report No. RDA-TR-5500-003. Santa Monica,
Calif.: R & D Associates, May 1974.

Canby, Steven L. "Tactical Airpower in Europe: Airing the European
View (U)." Report No. TSC-PD-471-1. Santa Monica, Calif.: Tech-
nology Service Corporation, 19 July 1976.

Dews, E., and others. "Tactical Airpower in a Mid-Seventies NATO Defen-
sive Contingency (NATO ALPHA) (U)." Santa Monica, Calif.: RAND
Corp., October 1974. (DDC Doc. AD1000156L.)

Gershon, Gordon M. "Tactical Air Defense Evaluation Study (TAD-E),
Subtask 6--Analysis of SHORAD Weapon Systems: Command and Control
Alternatives (U)." Menlo Park, Calif.: Stanford Research Insti-
tute, May 1974. (DDC Doc. AD 530688L.)



156

Wolfe, Thomas W. "Recent Soviet Literature on Tactical Air Doctrine and
Practice (U)." Report No. RM-6336-PR. Santa Monica, Calif.: RAND
Corp., July 1970.

Unpublished Material

"Air Defense and Air Superiority." Draft Annex . n.p., n.d.
(USACGSC Library Doc. N-=18090.3.)

Blanch, Claude C. "“Air Superiority Today and Tomorrow." Report
No. 5847, Air War College, April 1976. (DDC Doc. AD B011430L.)

Brown, Charles J., and Johnnie R. Reeder. "The Development of Counter-
air Doctrine." Research Report No. 5858, Air War College, April
1976. (DDC Doc. AD BO11161.)

Drane, Leslie R., Jr. "Soviet Tactical Air Doctrine." Report No. 5894,
ir War College, April 1976.

Koblitz, Ronald Dean. "“The Tactical Air Control System, Tactical Air
Defense System: A Description and Analysis (U)." Student paper,
Naval Postgraduate School, March 1974. (DDC Doc. 530692L.)

Thompson, Ray G. "An Alternative NATO Air Strategy of Defensive Opera-
tions." Student paper, U.S. Army War College, 16 March 1972.



VITA



VITA

Michael C. Press was born in Los Angeles. In 1965 he graduated
from the University of Oregon as a distinguished ROTC graduate and
received a Bachelor of Science degree. He was commissioned into the
United States Air Force as a regular officer in 1965. Lieutenant Press
graduated pilot training number one in his class and received the Air
Training Command Commander's Trophy. Following graduation, Lieutenant
Press spent two years in Germany flying the F-4D. In 1969 Captain Press
flew a combat tour in the OV-10 in Southeast Asia, accumulating
480 combat missions.

In 1970 Captain Press was assigned to the Tactical Air Command
at MacDill Air Force Base, Florida, as an F-4E instructor. From there,
in 1972, he was assigned to the 57th Fighter Weapons Wing, Nellis Air
Force Base, Nevada, where he was an original member of the first Aggres-
sor Squadron. At Nellis, while flying the F-5E he participated in
numerous Tactical Fighter Weapons Center tactics development and evalua-
tion (TD&E) tests for fighter aircraft. He also participated in many
Red Flag exercises plus the F-15, F-16, A-10, and AWACS initial opera-
tional tests and evaluations (IOT&E).

In 1977, Major Press was selected to attend the United States

Army Command and General Staff College, Fort Leavenworth, Kansas.

158



159
Following his graduation, Major Press was assigned to the Military
Assistance Advisory Group (MAAG), Teheran, Iran, as the United States

advisor to the Imperial Iranian Air Force for F-5E operations.



