


We hit what 
we shoot at. 

Whether shooting for the 
deployment date to field an 
effective Theatre High-Alti- 
tude Area Defense System, 
or demonstrating our proven 
ability to hit high altitude tar- 
gets at extremely high closing 
speeds, Team Hughes can do. 

By applying hardware, Add to our combined T E A M 
software and advanced technology base the highest II ILI I- 

technology developed on SDI level of management corn- 1 and tactical programs, Team rnitment to the program. - - 

Hughes combines proven Then decide which team 

P 
development capability with can offer America and her T H A A D 
a history of on-time, on-cost allies the greatest protection 
performance. with the least risk. F I R S T  T O  F I R E  
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When a svstem does evervtl. 
in comb& it was desimeddto 
that's proof of perforhance. 
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more, 
Literally overnight, the 

world suddenly became aware 
of the Patriot air defense 
system as it knocked down 
Scud missiles in the skies 
over Israel and Saudi Arabia. 

On January 18, 1991, a 
Patriot missile established 
a first by intercepting an 
incoming missile under 
hostile conditions. 

But the U. S. Army and 
Raytheon are not resting on 
their laurels. Lessons learned 
are already being incorpo- 
rated into the Patriot growth 
program to expand the 
system's capability against 
advanced tactical ballistic 
missiles and aircraft: 

A new multimode seeker 
being developed coopera- 
tively with Germany is 
currently undergoing tests 
at White Sands Missile 
Range. 
Expansion of the system's 
capability to detect and 
track low radar cross 
section targets is being 
implemented through low 
risk radar enhancements. 
The footprint of coverage 
has been increased by locat- 
ing the launchers further 
away from the phased array 
radar. 

Whether its a contin- 
gency mission, or theater 
defense against advanced 
aircraft, TBM's, or cruise 
missiles, Patriot stands 
ready to defend today and 
into the future. 

On land and sea and in 
the air, Raytheon-produced 
systems are proven perform- 
ers, in more ways than one. 

Raytheon Company, 

I 
Government Marketing, 

I 141 Spring Street, Lexington, 
I ~ A A  02172 
I 
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I ters, sometimes crashing into U.S. Army Air Defense Artil- 
residential sections. created a lew School's ATMDIHinh 

This issue's cover featuring the 
cutaway view of a theater high- 
altitude air defense (THAAD) 
engagement control center springs 
from an artia's imagination. Any 
number of alternate configura- 
tions are possible, for the techno- 
logical base that will produce the 
new air defense system is rich and 
varied. But the illustration's high- 
tech, multi-windowed, soldier- 

national mandate for a much chief of Air D* M i I W  Md- Donald ~lt i tude Theater Missile D;- 
stronger missile defense. To- Lionstti bids famue'l 'pan his reassignment as fense Special Working Group 

chidOfStrr " ~ s ~ ~ ~ n ~ n g a n d D ~ n e C o m  was our only chance of create day, Air Defense Artillery is -. 
challenged to strengthen the ing a workable concept and 
lower a i d  to erect an upper 
tier of an active theater missile 
defense (ATMD) shield that can 
defend host-country population 
centers as well as combat forces 
and logistics centers spread across 
entire theaters of operation. The 
upper tier of the two-tiered 
ATMD shield will feature the rap- 

engineered display screens the concept and establishing 
with their three-dimensional the operational requirement. 
graphics offer an accurate Though it may sound easy, 
representation of the broad program acceleration, exten- 
vistas opening up for Air De- sive documentation, support- 
fense Artillery. The entire de- ing analytics and comprehen- 
fense community is hard at sive worldwide staffing 
work re-imagining the high combine to make this critical 
end of Air Defense Artillery segment of the development 
for the 21st Century. process - which would have 

During the Gulf War, our been challenging under nor- 
Patriot batteries, by success- ma1 circumstances - a mon- 
fully intercepting Iraqi Scuds umental, unprecedented ef- 
over Saudi Arabia and Israel, fort. 
dramatically demonstrated Recognizing early on that a 
that anti-missile technology "business as usualn approach 
works. Instantaneously re- could not succeed along the 
ported via blanketing televi- accelerated timelines irn- 
sion coverage, images of posed by Congress, a task 
Scuds that fell outside Pa- force approach had to be 
triot's engagement parame- adopted. Formation of the 

idly evolving THAAD system, a 
totally new air defense system ca- 
pable of intercepting incoming 
missiles at much higher altitudes 
and much greater ranges than Pa- 
triot. When integrated with the 
lower tier of ATMD (Patriot 
PAC3 and Hawk's replacement 
- Corps SAM) both tactical bal- 
listic missiles and the full spec- 
trum of the airbreathing threat 

will be defeated by this ADA fam- 
ily of systems. 

There is a national impatience 
for getting on with development 
of such capabilities. Congression- 
al interest, manifested by specific 
authorization language in the '91 
and '92 budgets, generated a 

flurry of materiel development ac- 
tivity in both the Strategic De- 
fense Initiatives Office and in the 
Army's Strategic Defense Com- 
mand. But no serious decisions 
can be taken under Department 
of Defense development and pro- 
curement guidelines without the 
front end contribution made by 
the user representative . . , the 
combat developer . . . in defining 

documenting analytically sup- 
portable requirements within the 
given time constraints. See "Spe- 
cial Working Group Shapes 
ADA's Future," page 4, this is- 
sue, to understand the magnitude 
of the task . . . and note the qual- 
ity of the key participants to ap- 
preciate the seriousness of our 
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commitment to a key element of 
the future of our branch. 

Our other "system of systems," 
forward area air defense, contin- 
ues to progress. With Avenger (or 
Pedestal-Mounted Stinger) de- 
ployed with 3rd Armored Cavalry 
Regiment and 1st Cavalry Division 
and in the process of being new 
equipment trained into the 2nd 
Infantry Division, our forward air 
defenses are on the right growth 
path. The light and special divi- 
sion interim sensor, Lockheed 
Sanders' new tripod mounted ra- 
dar, is on contract; and we are 
about to announce the winner of 
the ground-based radar competi- 
tion for the heavy divisions. 
ADATS, our FLOT-ADA protec- 
tor of the M-1, -2 and -3 force at 
this writing, is proceeding well 
through its reliability, availability 
and maintainability maturation 
phase . . . which should soon 
lead to a production decision. In 

the interim, we now expect De- 
partment of the Army approval to 
replace Vulcans with M-3 Brad- 
ley~ . . . enabling us to execute 
our manportable air defense un- 
der armor concept (see ADA mag- 
azine, January-February 19 9 1). 

32nd AADCOM Patriot is back 
in Saudi Arabia performing a geo- 
political, theater-strategic mission 
for .this nation. Again, when the 
President called, ADA soldiers 
were ready . . . without hesita- 
tion, without complaint, but with 
the utmost professionalism to 
deploy again in a still dangerous 
world. Concurrently, we are in the 
process of executing our part of 
Army restructure activities, in- 
cluding redeployment to the con- 
tinental United States of forward- 
based ADA battalions and 
inactivation of others. 

Through this turbulence and 
unprecedented change, I contin- 
ue to insist our branch future is 

Crowds cheer Patriot as it roils down Constltutlon A w u e  in the tmth's capital durlng the 
June 1991 vldory parade. 

The Avenger is being new equipment tn,lW 
into the 2nd Inkmy Dlvlslon. 

bright. We are poised to leap into 
the challenging period ahead 
knowing the ADA role . . . from 
mud to space - from Stinger to 
THAAD . , . is well understood 
and appreciated. Never have I 
been more proud than to have 
served these last two years as your 
chief of branch. Having just been 
notified that I will be reassigned 
soon as Chief of Staff, U.S. Army 
Training and Doctrine Command, 
I am, therefore, as I know you 
can imagine, reluctant to let go of 
a job unfinished. I leave, howev- 
er, certain in the knowledge that 
Brig. Gen. (P) John Little, as my 
successor, will be an extraordi- 
nary and genuinely outstanding 
Chief of Air Defense Artillery. He 
deserves the support and loyalty 
always given me by our worldwide 
air defenders. Finally, to the fin- 
est group of professional air de- 
fenders in the history of our great 
Army, it has been a privilege to 
serve you. 

MAJ. 
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2nd Annual 

ADA 
Photo Contest 

The cash awards for the 1992 Air 
Defense Artillery Photo Contest will 
be identical to last year's photo 
contest. A $500 savings bond goes 
to the Sweepstakes winner. First, 
second and third place in each of 
the two categories (ADA in Action 
and Fort Bliss) pay $350, $250 and 
$150 savings bonds respectively. 

p bond to 1991 

The Fort Bliss category allows 
you to submit photographs that por- 

graphs of families at work and at 
play, recreational activities and mil- 
itary life in all of its exciting facets. 

The ADA in Action category is 
open to action photographs of ADA 
units and soldiers from around the 
world performing their duties. Ap- 
propriate subjects include, but are 
not limited to, combat operations, 
field training exercises, National 
Training Center rotations, live-fire 
exercises, parades and ceremonies. 

The entry deadline for the 1992 
ADA Photo Contest is March 1, 
1992. Photos received after this 
deadline will not be eligible for 
prizes. tray operations, training 

ties at Fort Bliss, 
McGregor Range 
and Biggs Army 
Airfield. The Fort 
Bliss category is 
also open to photo- 

- 

1991 -1 992 
ADA Photo Contest 

Please enter the enclosed photographs 
and/or slides in the annual 

ADA Photo Contest. 

Name 

Address 

city 

State zip 

I certlfy that the attached photograph(s) Is an orlglnal 
made by myself. I grant the Army or Its clvlllan 
publishers excluslve rights to reprint the attached 
photograph(s) as they see fit wlthout compensation to 
mysetf. I understand that upon submlsslon the 
photograph(s) becomes the property of the United 
States. 

Signature 

Mall photos to: Photo Contest 
ADA Magazlne 
ATTN: ATSA-ADA, Bldg. 55 
Fort Bliss, TX 79916-0002 

and facili- 
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Working Group 

Shapes ADA's Future 

by Lt. Col. Gary Wilson 

Patriot's success in countering 
Iraqi ballistic missiles during Opera- 
tion Desert Storm highlighted the 
improved technological capabilities 
in the Army's air defense weapon 
systems. Many doubted the capabil- 
ity of a missile to kill another mis- 
sile, but the diligent efforts of the 
Patriot Project Office and the U.S. 
Army Air Defense Artillery School 
to develop Patriot Anti-tactical Mis- 
sile Capability-2 (PAC-2) paid off. 
The process of developing PAC-2 
started long before last year's war 
in response to Soviet improvements 
in the accuracy of their ballistic 
missile inventory. PAC-2 was 
scheduled for fielding in January 
1991, a fortuitous turn of events. 

The Iraqi-modified Scuds 
employed were technically beyond 
the design capabilities of PAC-2, 
but Patriot was nonetheless success- 
ful. Iraq's attacks on Israel's popu- 
lation as a terrorist tactic demanded 
that air defense be able to provide 
very good protection of assets that 
were not militarily hardened and 
covered large areas. Although Pa- 
triot was not designed for this mis- 
sion, it did a superb job and man- 
aged to maintain the alliance 
coalition. 

Iraqi attacks on geopolitical as- 
sets demanded a new mind set for 

ADA missions in a theater-strategic 
sense. No longer could we think of 
protecting military assets only. Nor 
could we be satisfied with the levels 
of protection we had asked from 
Patriot. A near-leakproof defense 
was demanded to meet this new 
mission. 

The Army Strategic Defense 
Command (SDC) and the Strategic 
Defense Initiative Organization 
(SDIO) had been developing tech- 
nological programs that appeared to 
provide the technological answers 
to the emerging operational needs. 
SDC technologies included the 
Theater High-Altitude Area De- 
fense (THAAD) interceptor pro- 
gram. This program was restruc- 
tured in January 199 1 to develop a 
system for tactical missile defense 
(TMD) which included sensors, 
battle management/command, con- 
trol, communications and intelli- 
gence (BM/C31), interceptors and 
launchers. THAAD's mission was 
envisioned to counter the growing 
ballistic missile threat that faced the 
United States, its allies and other 
important countries. It was to pro- 
vide a high-altitude, wide area cov- 
erage that could be complementary 
to PAC-2 and Patriot's improve- 
ments to Patriot Advanced Capabil- 
ities-3 (PAC-3). 

Shortly after SDC's restructuring 
of the THAAD program, the ADA 
School formed a special working 
group (SWG) under Col. Allen 
Hasbrouck to provide the combat 
development effort for ADA's im- 
provements to Patriot (PAC-3), de- 
velopment of a High-Altitude The- 
ater Missile Defense (HATMD) 
system, and continuation of devel- 
opment of a Corps Surface-to-Air 
Missile (Corps SAM) system. The 
HATMD piece is intended to pro- 
vide the operational requirements 
for which THAAD will be designed 
and built to, and is intended to be 
a ballistic missile killer. PAC-3 plus 
Corps SAM will both be primarily 
aircraft and cruise missile killers 
with significant capabilities to kill 
ballistic missiles. This system of sys- 
tems approach is essential to ensure 
that the total air threat is addressed 
in the Army's modernization ef- 
forts. 

In developing the Army's new air 
defense capabilities, consideration 
had to be given to the Joint Chiefs 
of Staff doctrinal guidance that spe- 
cified requirements in four areas of 
TMD: active defense (killing threat 
missiles after launch), passive de- 
fense (hardening assets, deceiving 
the enemy about friendly unit loca- 
tions and warning of impeding 
missile attacks), attack operations 
(killing missiles, launchers and sup- 
port elements on the ground prior 
to launch), and BM/C31 (providing 
near real-time capability to conduct 
the TMD fight). 

The framework of the "four pil- 
lars" of TMD and the ADA 
School's system of systems ap- 
proach to active TMD was critical 
to the development of HATMD 
and THAAD requirements. The 
HATMD and THAAD teams (rep- 
resenting the combat developer and 
materiel developer) have worked 
closely to ensure a coordinated ef- 
fort as they move toward an Army 
acquisition milestone in October 
1991 and a DoD acquisition mile- 
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stone in December 1991. These 
efforts have been on an accelerated 
schedule due to the urgency to field 
this new capability by the turn of the 
century. The ADA School has de- 
veloped an operational require- 
ments document while the THAAD 
Project Office has produced a tech- 
nical requirements document and 
request for proposal to move the 
effort into the next acquisition 
phase (demonstration/validation) . 
(See "Industry Responds to TMD 
Challenge," page 6.) 

The SWG is organized into five 
teams that include a Patriot PAC-3 
team, a HATMD team and a Corps 
SAM team. There is also a C31 team 
to support development of the C31 
element of each weapon system and 
an analysis team to support the sce- 
nario development and modeling 
efforts for each team and to develop 
requirements and analyze cost and 
operational effectiveness of each 
weapon system. 

The SWG's mission is to ensure 
that all three weapon systems are 
developed complementary to each 
other based upon each mission and 
the place on the battlefield that 
each system will fight. The PAC-3 
team is charged with improving Pa- 
triot to its reasonable, cost-effective 
limits as a near-term (mid to late 

1990s) improvement in both its air- 
craft and missile killing roles. 
PAC-3, therefore, forms the base- 
line for all other efforts within the 
SWG. The HATMD team is re- 
sponsible for developing the high- 
altitude wide area ballistic missile 
killer to complement PAC-3's capa- 
bilities. HATMD will have some 
inherent capability to kill cruise 
missiles, high-altitude aircraft and 
tactical air-to-surface missiles; a ca- 
pability that will be exploited to the 
extent practical. HATMD will use 
advanced technologies that have 
been developed by SDC and SDIO 
where possible. The HATMD sys- 
tem will be a midterm (FY 2000 or 
so) air defense capability improve- 
ment. Corps SAM is a longer term 
solution (FY 2005) to improving 
corps-level air defense capability. It 
will provide maneuver forces in the 
corps with tremendous improve- 
ments over current Hawk systems 
and will complement Patriot capa- 
bilities that are being added to 
Corps ADA brigades. Corps SAM 
is reaching for 21st Century state- 
of-the-an technologies to maximize 
defense with minimum force struc- 
ture requirements. 

When Hasbrouck established the 
SWG, his desire was to have all five 
teams working together in one place 

(actually all in one large room) so 
that each team would be constantly 
aware of the other teams' activities 
and to cross-fertilize information so 
their development was truly com- 
plementary. In an atmosphere of a 
build-down of Army forces and aus- 
tere budgets, we must ensure that 
we get the right amount of comple- 
mentary capabilities without pro- 
ducing three systems that kill every- 
thing but are too costly or require 
too much force structure. The SWG 
is a short-term ad hoc arrangement 
to facilitate rapid development of 
combat development requirements 
to meet the nation's need for im- 
proved missile defenses on an ac- 
celerated schedule. Once the initial 
phases are complete, the SWG will 
disband and the acquisition process 
will return to normal Directorate of 
Combat Developments' purview. 

To date, the SWG organizational 
structure and its system of systems 
approach has permitted it to suc- 
cessfully meet exacting deadlines, 
developing requirements for muti- 
ple systems in a short time. 

SEPTEMBER-OCTOBER 1991 5 



TMD Challenge 
by Joh 

Driven by the necessity of count- 
ering Iraqi Scud missiles during the 
Persian Gulf conflict, the Army 
Strategic Defense Command (SDC) 
has accelerated its efforts to devel- 
op a more "leak proof" tactical 
missile defense (TMD) system than 
the Patriot, which performed well in 
a role for which it was never in- 
tended. 

Based on CIA estimates that 15 
or more developing nations may 
have tactical ballistic missiles - 
'many of them potentially with 
chemical and some with nuclear 
warheads - by the year 2000, SDC 
has outlined a demonstration1 
validation (demtval) program for 
pushing forward a new TMD system 
that could, in an emergency, be 

9 Rhea 

to Paul Lynch, chief of the THAAD 
division at SDC. He explained that 
THAAD is the upper tier of theater 
missile defense, which is the lower 
tier of the proposed Global hotec- 
tion Against Limited Strikes 
(GPALS) system being refined by 
the Strategic Defense Initiative Or- 
ganization. GPALS is projected to 
cost $46 billion (in FY 92 dollars 
exclusive of operations and mainte- 
nance costs) and is the umbrella 
program embracing surface and 
space assets. 

The lower tier of theater missile 
defense would consist of an up- 
graded version of Raytheon's Pa- 
triot and LTV's Extended Range 
Intercept Technology (ERINT) 
missile. In preparation for this inte- 

grated theater missile defense sys- 
tem, SDC is planning three im- 
provements to Patriot: a multimode 
seeker for increased coverage and 
lethality, radar upgrades to handle 
more warheads and remote siting of 
launchers to extend coverage. 

Unlike Patriot, which detonates 
a warhead in the atmosphere to 
destroy incoming missiles, ERINT 
and THAAD are hit-to-kill weapons 
guided all the way to their targets 
at hypersonic (about Mach 7) 
speeds. During the Persian Gulf 
conflict PAC-2 version Patriot mis- 
siles flying at Mach 3 intercepted 
Scuds traveling at Mach 6 and de- 
stroyed more than half of their war- 
heads. The maximum altitude was 
about 10 kilometers, which was 
generally adequate for the Iraqi 
conventional warheads, but an exo- 
atmospheric system like ERINT or 
THAAD would be needed to pro- 
tect against nuclear or chemical 
warheads. 

Another TMD system, Arrow, is 
being jointly developed by the 
United States and Israel to attack 
incoming missiles at altitudes of 
about 40 kilometers. However, it is 
not intended to be a mobile system 

hundred million dollars, " according 
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An artist's rendering depicts the Team Hughes concept for the THAAD system. 
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state approach. Among the com- 
panies reported to be planning to 
compete for this phase of the pro- 
gram, either alone or in a team 
arrangement, are General Electric, 
Hughes, Raytheon, TRW and West- 
inghouse. 

C-130 transportability is a critical 
requirement and this puts a pre- 
mium on advanced packaging tech- 
niques to reduce weight and vol- 
ume. But Lynch believes this 
technology is available from the 
Strategic Defense Initiative (SDI) 
program. "The technology is fur- 
ther along than we anticipated a 
year and a half ago from a risk 
standpoint," he said at the May 
briefing. "The problem is still inte- 
grating this technology into an oper- 
ating system. That's no small task." 

Because of the perceived urgency 
of the theater missile defense re- 
quirement, the development and 
deployment schedule for THAAD 
is about half as long as most current 
programs, according to some indus- 
try estimates. The entire weapon 
system (except for the radar) will be 
bought from a single contractor, 
who will have total system integra- 
tion responsibility. 

This dictates a degree of concur- 
rency reminiscent of the Polaris 
submarine and ballistic missile pro- 
gram of the 1950s and the Apollo 

1960s. Despite the potential techni- 
since Israel would not need to 
deploy it beyond its own borders. 

Also during the news briefing, 
Lynch of SDC spelled out the base- 
line THAAD concept as a truck- 
mounted launcher containing about 
a dozen hit-to-kill missiles employ- 
ing a medium-range infrared seek- 
er, a mobile battle management 
center and a fire control radar - all 
to be loaded onto C-130 aircraft 
fully assembled for roll-on, roll-off 
deployment for full operational ca- 
pability within an hour of landing. 

The procurement strategy for the 
associated ground-based radar pro- 

gram reportedly is yet to be re- 
solved. The radar will be supplied 
to the THAAD prime contractor as 
government-furnished equipment, 
and is expected to be a trailer- 
mounted, X-band system for both 
surveillance and fire control. 

The decision is still pending on 
whether to initially use conventional 
traveling wave tubes and then up- 
grade later to solid-state compo- 
nents available from DoD's Micro- 
wave and Millimeter Wave 
Monolithic Integrated Circuit pro- 
gram or whether to go directly to the 
more capable (but riskier) solid- 

cal risk, the necessary building 
blocks are in hand. Many of them, 
such as the supporting technologies 
of interceptors, propulsion and 
guidance, are available from SDI. 

These include the filament- 
wound solid rocket motor cases de- 
veloped by LTV for ERINT, 
Hughes' mid-range (three to five 
microns) infrared sensors and 
Aerojet-General's cryogenic cool- 
ing techniques for sensor windows. 
The THAAD missile airframe will 
be able to use carbon-carbon com- 
posites from the Air Force's X-30 
hypersonic National Aerospace 



Plane, and the critical electronic 
functions will rely on second gener- 
ation Army common hardware and 
software modules, militarized ver- 
sions of today's commercial 16- and 
32-bit microprocessors and the Ada 
military software language. 

Software will be an especially for- 
midable task. Total requirements 
are estimated at upward of one mil- 
lion lines of code, about half of it 
for battle management and C31 and 
most of the rest for the launcher. 
At the standard industry estimate of 
$100 total life cycle cost to create 
and maintain a single line of code, 
software costs alone represent an 
investment of nearly $100 million. 
Closely allied with the software re- 
quirement is the necessity to main- 
tain a high degree of architectural 

the competing contractors. Hughes, 
which has been relatively forthright 
about its efforts, has created a new 
corporate organization, known as 
Air DefenseJTHAAD, in Los An- 
geles, Calif. It is headed by Ted 
Wong, corporate senior vice presi- 
dent and former president of 
Hughes' Missile Group. McDonnell 
Douglas would say only that it has 
established a similar organization 
under Hank Todd, vice president 
and general manager for THAAD, 
at Huntington Beach, Calif. 
Lockheed, which manages its 
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ets of its efforts other than the 
names of its team members. 

Wong stresses the need for a fo- 
cused organization, saying that 
Hughes had already anticipated this 
need in its earlier work in the 
Corps-Level Surface-to-Air Missile 
and Medium-Altitude Surface-to- 
Air Missile programs. "This pro- 
gram is a confluence of events," he 
says. "We're putting together a 
number of complex systems that 
amount to a multi-system system." 

The maturity of the critical tech- 
nologies available from SDI and 
related tactical programs provides 
the confidence that the risks are 
under control and the schedule can 
be met, according to Wong. "This 
would not have been feasible five 
years ago." 

But Wong notes there are also 
new challenges. The need for the 
system to be rapidly deployable and 
small enough not to strain the 
Army's logistics capability goes far 
beyond the Army's concept defini- 
tion studies of the 1960s on the 
Sprint and Spartan anti-ballistic 
missile system. These were large, 
fixed-base systems that did not have 
the hit-to-kill requirement. 

Since then, in the critical area of 
electronics technology, such far- 
sighted DoD research efforts as the 
Very High Speed Integrated Circuit 
and Microwave and Millimeter 
Wave Monolithic Integrated Circuit 
programs - coupled with the new 
technology of optical fiber commu- 
nications links for immunity to de- 
tection and electronic countermea- 
sures - have made possible this 
next generation of anti-ballistic mis- 
sile systems. 

flexibility to ensure compatibility 
with existing sensors. 

The stringent schedule and the 
potential risk factors of concurrent 
development dictate a coordinated, 
integrated approach on the part of 

THAAD program out of Sunnyvale, 
Calif., declined comment on all fac- 





Americans growing up during the 
Cold War lived with the fear of 
ballistic missile attack for so long 
that most, assuming there was no 
possible defense, gave up worrying 
about it. Today, few recall that, for 
a brief moment, the United States 
fielded an air defense system, the 
Safeguard, that could have coun- 
tered ballistic missile attacks. How- 
ever, the impact of Iraqi tactical 
ballistic missiles in Saudi Arabia 
and Israel during Desert Storm and 
the proliferation of tactical ballistic 
missiles throughout Third World 
countries have changed the "Why 
Worry?" attitude. Today people are 
again worrying about ballistic mis- 
siles, and their concern may result 
in Air Defense Artillery being reas- 
signed a long-abandoned mission - 
the defense of the United States 
against intercontinental ballistic 
missiles (ICBMs). 

Air Defense Artillery is spear- 
heading the development of a the- 
ater high-altitude air defense system 

capable of warding off tactical bal- 
listic missile strikes against the com- 
bined arms force and host nation 
population centers in a forward 
deployed theater of operations. 
However, the defense of the conti- 
nental United States, its population 
centers, strategic military assets and 
government facilities - a mission 
formerly executed by the U.S. 
Army Air Defense Command 
(ARADCOM) - has yet to be reas- 
signed to Air Defense Artillery. But 
if the Bush Administration's push to 
create a scaled-down, land-based 
anti-ballistic missile defense net- 
work succeeds, the "First to Fire" 
branch's resume will undoubtedly 
make it the best-qualified candidate 
for the job. 

During the early years of the Cold 
War, the North American Air De- 
fense Command (NORAD) built a 
strong, continental-based defense 
based on its fighter aircraft and the 
U.S. Army Antiaircraft Com- 

I mand's growing arsenal of surface- 

to-air missiles. The first surface-to- 
air missile phased into the Army 
inventory was the Nike Ajax, which 
became operational on-site in the 
Washington-Baltimore defense in 
May 1954. By 1957, Nike Ajax 
sites proliferated across the coun- 
try, and the Antiaircraft Defense 
Command became ARADCOM. It 
functioned both as a major com- 
mand of the U.S. Army and as a 
component of NORAD. In June 
1958, ARADCOM's first Nike Her- 
cules unit obtained operational 
readiness in the Chicago defense, 
and Nike Hercules missiles rapidly 
replaced Nike Ajax missiles across 
the country. 

With its new high-performance 
surface-to-air missiles in place, 
ARADCOM seemed perfectly ca- 
pable of performing its primary mis- 
sion, protecting major U.S. popula- 
tion centers from long-range 
bomber attacks. The problem was 
that ICBMs had replaced bombers 
as the primary threat. 

" X I  

An active Wkguard site in Grand Forks, N.D. (above), and in various stages of construciIon (right). 
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ARADCOM had nothing to 
counter ICBMs, but was working on 
the problem. On June 3, 1960, an 
improved Nike Hercules system de- 
stroyed a Corporal surface-to- 
surface missile, the first known kill 
of a ballistic missile by another mis- 
sile. Hawk later demonstrated its 
growing anti-ballistic missile capa- 
bility by intercepting and destroying 
Honest John and Little John ballis- 
tic missiles. In January 196 1, three 
decades before Patriot intercepted 
Iraqi Scuds during the Gulf War, 
Hawk intercepted and destroyed a 
Corporal missile. 

Tactical ballistic missiles of the 
1950s and 1960s. however, were 
easy targets compared to ICBMs. 
ARADCOM continued to work on 
nuclear-armed missiles that could 
intercept ICBMs before they re- 
entered the atmosphere. Spartan 
evolved from Nike X, which 
tracked its own lineage back 
through Nike Zeus to Nike Her- 
cules. A new missile, Sprint, was 
developed to intercept ICBMs that 
leaked past the Spartan umbrella. 
Spartan and Sprint gave ARAD- 
COM a nuclear "one-two punchn 
designers thought could stop a satu- 
ration ICBM attack. 

In September 1967, Secretary of 
Defense Robert McNamara made 

public a decision to deploy a ballis- 
tic missile defense system to protect 
major U.S. population centers 
against nuclear missiles. The driving 
force behind the ballistic missile 
defense initiative was not fear of a 
possible Soviet ICBM attack but 
concern over China's growing 
ICBM capabilities. The system, 
which was to employ Spartan and 
Sprint missiles, was named Senti- 
nel. At first, the program pro- 
gressed steadily. There were suc- 
cessful test firings of Spartan 
missiles at Kwajalein Missile Range 
in the South Pacific and Sprint mis- 
siles at White Sands Missile Range, 
N.M. A system manager at the DoD 
general staff level was appointed, 
and commands to administer, de- 
velop, support and evaluate the 
Sentinel system were organized. 
The Army opened a centralized 
training facility that merged Ord- 
nance, Engineer and Air Defense 
Artillery components at the U.S. 
Army Air Defense School, Fort 
Bliss, Texas. 

A threat re-assessment in March 
1969 revealed that the Chinese 
ICBM program had slipped and 
that the Soviet ICBM program had 
not leveled off as expected. The 
Soviets were installing highly accu- 
rate SS-9 ICBMs capable of carry- 

ing multiple warheads or a single 
25-megaton warhead. President 
Richard M. Nixon announced a 
change in plans, initiating a phased 
deployment program rather than 
the package deployment originally 
planned. The emphasis shifted 
from the defense of population cen- 
ters to the defense of the nation's 
retaliatory base, its land-based 
ICBM sites. "The modified system 
has been designed so that its defen- 
sive intent is unmistakable," said 
Nixon. "It will be implemented not 
according to some fixed, theoretical 
schedule, but in a manner clearly 
related to our periodic analysis of 
the threat." 

Because of the shift in emphasis, 
the anti-missile program's name was 
changed from Sentinel to Safe- 
guard. The Safeguard system was to 
be deployed in phases geared to 
threat evolution. The first phase of 
the project included two sites: 
Grand Forks Air Base, N.D., and 
Malmstrom Air Force Base, Mont. 
These sites were to be completed by 
the mid-1970s. Authorization was 
also granted to proceed with site 
preparation at Whiteman Air Force 
Base, Mo., and Warren Air Force 
Base, Wyo. Subsequent deploy- 
ment options existed for an eventu- 
al 12-site deployment. 



The basic Safeguard system hard- 
ware components consisted of two 
radars, a data processing system 
and a Spartan and a Sprint missile. 
One radar was the perimeter acqui- 
sition radar (PAR), the other was 
the missile site radar (MSR). 

The PAR was a long-range, 
phased-array radar used for early 
detection and tracking of incoming 
warheads at ranges in excess of 
1,000 nautical miles. The PAR was 
housed in a concrete building that 
measured approximately 130 feet in 
height and 200 feet on each side. 
The MSR, also a phased-array ra- 
dar, tracked incoming targets at 
ranges up to several hundred miles. 
In addition to tracking incoming 
missiles, the MSR also launched 
and command-guided the Spartan 
and Sprint missiles to intercept. The 

major portion of the MSR was un- 
derground, with only its radar face 
and ancillary electronic equipment 
above ground. 

Spartan was a longer-range, more 
powerful version of the Nike Zeus. 
In developmental testing, Zeus 
scored several successful intercepts 
of ICBMs and also demonstrated a 
satellite intercept capability. 
McDonnell-Douglas Astronautic 
Corporation began Spartan devel- 
opment in October 1965. Other 
prime contractors were Bell Tele- 
phone Laboratories and Western 
Electric Co. The Atomic Energy 
Commission developed the nuclear 
warhead for Spartan. The first 
Spartan prototype was delivered to 
the Army in March 1968. 

Collocated with the MSR, the 
55-foot long Spartan was a three- 

A Safeguard silo under construction (above) and nearing completlon (below). 
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stage, solid-propellant missile de- 
signed to intercept attacking ballis- 
tic missiles at long range and in the 
exoatmosphere. The missile was 
stored in an environmentally con- 
trolled underground cell and could 
be quickly activated and launched. 
The Spartan was silo-launched and 
guided to its target by the MSR and 
its data processors. The third stage, 
which operated outside the atmos- 
phere, was ignited by ground com- 
mand. The missile camed a nuclear 
warhead (in the megaton range) 
that was to be detonated in the 
vicinity of an attacking ballistic mis- 
sile to destroy or neutralize it. The 
warhead had elaborate safety de- 
vices to prevent a nuclear explosion 
until after the missile was launched 
and reached a safe altitude. Spar- 
tan's extended range gave Safe- 
guard an area defense capability, 
allowing each site to protect large 
areas of the country against limited 
or accidental ICBM attacks. 

Terminal defense, protecting 
small targets such as Minuteman 
missile silos or Strategic Air Com- 
mand bomber bases against ICBMs 
that might leak through the Spartan 
umbrella, was assigned to Safe- 
guard's other missile - the Sprint. 
Sprint missiles were collocated with 
the MSR, but were also deployed at 
remote launch sites some distance 
from the MSR to provide added 
protection to vital targets. Measur- 
ing about half the length of a Spar- 
tan, Sprint was a two-stage, solid- 
propellant missile designed to 
intercept nuclear re-entry vehicles 
at a relatively close range. The coni- 
cal missile was also stored in an 
environmentally controlled under- 
ground cell. Sprint could be quickly 
activated and was launched by a 
gas-propelled piston through the ex- 
plosively fragmented cell cover. 
The booster was ignited once the 
missile was in the air, and the mis- 
sile was guided to the target by the 
MSR and its data processors. The 
missile had extremely high acceler- 

An inside view of the Safeguard system's MSR. 

ation, reaching intercept altitude 
within seconds after launch. Sprint 
was armed with a nuclear warhead 
in the kiloton range and, like Spar- 
tan, was equipped with elaborate 
safety devices to prevent premature 
detonation. 

In case of an ICBM attack, the 
PAR would locate the incoming ob- 
ject in space and relay information 
to the Safeguard fire coordination 
center. The fire coordination cen- 
ter, upon receipt or autonomous 
initiation of a hostile targeted iden- 
tification, would assign the target to 
an MSR operating under its control. 
The MSR would precision-track the 
target and a fire control operator 
would launch a Spartan or Sprint 
and guide the interceptor to the 
intercept point where the intercep- 
tor warhead would be detonated, 
thus destroying the incoming 
ICBM. 

At work on the Grand Forks site, 
Sgt. Robert E. Balonier, an anti- 
ballistic missile maintenance techni- 
cian, was convinced the Safeguard 
system would work. "I had 100 
percent confidence in the system," 
said Balonier. "We all did. There 
had been several successful demon- 

strations at White Sands and at 
Kwajalein [Marshall Islands]. 
There was no reason to think it 
wouldn't work." 

U,S.-Soviet nuclear arms trea- 
ties, which limited each of the su- 
perpowers to 100 anti-ballistic mis- 
siles to defend its capitol and 100 
missiles to protect its ICBM launch 
sites, eventually killed Safeguard. 
By the time the treaties were signed, 
nuclear stockpiles in both the Soviet 
Union and the United States had 
reached overkill levels, and U.S. 
planners decided the treaty's mea- 
ger anti-ballistic missile allotment 
offered such little deterrence that 
systems such as Safeguard were no 
longer worth the effort. 

"The Grand Forks site was the 
only Safeguard site completed," 
said Balonier, today a sergeant first 
class assigned to the Personnel Pro- 
ponent Division, Office, Chief of 
Air Defense Artillery, Fort Bliss, 
Texas. "It didn't last long. A civil- 
ian contractor was awarded a con- 
tract to demolish the site in return 
for the material he could salvage. 
One of the contract's provisions was 
that he weld the doors to the MSR 
shut before he walked away." 
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Hollywood Comes to 
Fort Bliss 

Hollywood came to Fort Bliss 
to recognize the heroic deeds of 
a female soldier in the l l th  Air 
Defense Artillery (ADA) Brigade 
during Operation Desert Storm. 
The television movie also made 
stars of several Fort Bliss soldiers. 

1st Lt. Phoebe Jeter, now the 
executive officer of Charlie Bat- 
tery, 3-43 ADA, l l t h  ADA Bri- 
gade, is recognized as the first 
female to shoot down an Iraqi 
Scud missile in combat. She was 
serving as the tactical control offi- 
cer in a crew of four inside an 
engagement control station (ECS) 
van in Riyadh, Saudi Arabia, on 
the night of Jan. 2 1, when she and 
her crew blasted a Scud missile 
out of the sky with a Patriot mis- 
sile. 

Her efforts, and those by sol- 
diers like her, were portrayed in 
a "docudrama" made for ABC 
Television by Ohlmeyer Produc- 

Jeter's war experiences 
were portrayed in the 
movie by actress Angela 
Bassett, who recently 
played in the controver- 
sial movie "Boyz n the 
Hood." The roles of the 
rest of the crew were 
played by Fort Bliss sol- 
diers, all Desert Storm 
veterans. 

Cpl. Kenneth Franks 
and Sgt. Sam Stinson, of 
Headquarters and Head- 
quarters Battery, 11th 
ADA Brigade, played key 
roles in the movie. Franks 
played the other tactical 
control officer who was in 
the van and Stinson 
played an enlisted soldier 
who was responsible for 
fire control in the crew. 

Other soldiers appear- 
ing in the movie were Sgt. 
Brian Stacy from Delta 
Battery, 3-43 ADA, and 

Air Threat Conference 
The air threat hasn't evaporated along with the Warsaw Pact, but 

continues to grow in diversity and sophistication. Those whose lives or 
livelihoods depend on staying abreast of changing trends in air threat 
evolution should attend the "Air Threat in a New World Order" 
Conference-1991 Oct. 30 and 31 at the U.S. Army Sergeants Major 
Academy, Biggs Army Airfield, Fort Bliss, Texas. Hosted by Manage- 
ment Works, the classified briefings are open to military, government 
and contractor personnel. Military personnel and government em- 
ployees interested in attending should contact 1st Lt. Mary Peterson 
(AV 978-5810/5730),Threat Office, U.S. Army Air Defense Artillery 
School, Fort Bliss. Civilian contractors should contact Mike White 
(9 15-774-0707). 

tions of Hollywood. The movie, 
called "Heroes of Desert Storm," 
was aired Oct. 6, according to 
Army public affairs officials in 

Jeter was on the set as an advi- 
sor and consultant during the 
filming of the movie and was help- 
ful in her anonymous role as 
"Lieutenant Ann," a soldier who 
was there to ensure Bassett played 
her role convincingly as a tactical 
control officer. Jeter assumed the 
anonymous role because director 
Don Ohlmeyer feared the actress 
would go "bananas" if she knew 
Jeter was on the set. While the 
movie ran approximately two- 

Spec. David Lockett, as- 1st Lt. Phoebe Jew (stendiing) gives acfvh to actress 
signed to Headquarters rneIaBBsseltwhNe OhlrneYwlooks On. (Photo 
and Headquarters Bat- by ChafIe8 R. Williams) 

tery, U.S. Army Air De- 
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Fort Bliss. Lockett was an Iraqi 
prisoner-of-war during the Per- 
sian Gulf war. 

Los Angeles. fense Artillery Center and 



and-a-half hours, Jeter's story in 
the movie played about 20 min- 
utes. Some scenes had been shot 
earlier, so the Fort Bliss filming 
was only about the military opera- 
tions of her story. The movie 
crew, comprised of approximately 
15 people, used the Air Defense 
Center's Patriot training simula- 
tors to film the combat scenes 
about the Scudbusters. 

For Stinson and Franks, the 
chance to be television stars was 
an experience to remember. 

"Even though we were not real 
actors, the movie people said we 
were pretty authentic," said Stin- 
son. "I don't know how many 
takes we shot, but we completed 
the filming in about five hours." 

I 

The high point of the day for 
Franks was sitting next to Angela 
Bassett. 

"She sat next to me on the set 
during the filming and hit me sev- 
eral times and held onto me," he 
said smiling. 

Both soldiers said the pressure 
was not as intense as they thought 
it would be during the filming 
process. Several incidents oc- 
curred that stopped the filming 
and caused everyone in the room 
to break out in laughs and smiles. 

At one point, Stinson was push- 
ing buttons on the simulator con- 
sole and turned off the computer, 
wiping the huge radarscope clean 
and causing it to go blank. Anoth- 
er time, Franks said he was doing 
what he was told to do, "turn and 
push the knobs," when one knob 
fell off in his hand. 

Ohlmeyer was pleased with the 
performances of all the actors, 
including Jeter, who had a very 

A Starstreak missile launches successfu I ly~  an Avenger tu rn  during a recent firing at the 
West Freugh Range In Sootland that demonstrated the integration of the Short Brothers' Star- 
streak m i d e  on an Avenger fire unit. (Photo courtesy of The Boelng Company) 

hard role to play. Her perform- 
ance must have been convincing, 
because Bassett never knew until 
shooting was "wrapped" that Ann 
was Jeter, the lieutenant she was 
portraying. 

BY S W .  CHARLES R. WILLIAMS 

"Top" Stinger 
Stinger soldiers all over the 

country are training and gearing 
up for the annual I11 Corps "Top 
Stinger" competition to be held at 
Fort Hood, Texas, this fall. 

According to SFC Angel Cruz, 
the noncommissioned officer in 
charge, 2-3 ADA will send four 
teams (three teams compete and 
one is a backup) to represent Fort 
Riley, Kansas. 

SSgt. George M. Rainey, the 
team NCOIC, will accompany the 
soldiers when they go to Fort 
Hood. He explained that the sol- 
diers were chosen for the honor 
after each battery in the battalion 
did an internal evaluation. After 
that, the competition trainers 
picked the teams that would go 
using guidelines set forth by the 
I11 Corps competition require- 
ments. 

These tough and challenging 
events include visual aircraft rec- 
ognition, target tracking and en- 
gagement, general soldier knowl- 
edge, Stinger preventive mainte- 
nance, crew drills, a 10-kilometer 
dismounted road march (each 
person carries one field handling 
trainer and full combat equip- 
ment), Stinger inspection proce- 
dures and high-mobility multipur- 
pose wheeled vehicle preventive 
maintenance checks and services. 

BY LORI L. STEPHENS 
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stood for "Modular," 
stood for "Mythical." 
But Corps SAM is no 
longer a myth. 

The Corps SAM 
Program Manage- 
ment Office, which 
has already released 
a draft Corps SAM 
operational and orga- 
nizational plan, ex- 
pects to release a re- 
quest for information 
to industry late this 
year and follow it up 
with a request for 

Corps SAM 
Back when Corps SAM was 

known as M-SAM, the joke was 
that the "M," which actually 

proposal in karly FY 
93. - -. 

corps SAM will A Raytheon artist's rendering depicts how Corps SAM will deploy to protect fonvardmanemr forces In a high- 

replace Hawk to be- intensity conflict. Corps SAM should replace Hawk wlthin 10 to 15 years, 

mission will be to protect forward 
maneuver forces against targets 
beyond forward area air defense 
systems' engagement capability. 

come, along with Pa- 
triot, the medium- to high-altitude 
defense against tactical ballistic 
missiles, cruise missiles and con- 
ventional aircraft," said Pete 01- 
son, the deputy U.S. Army Train- 
ing and Docvine Command 
system manager for high- to 
medium-altitude air defense. "Its 

contract award, signals the begin- 
ning of corporate competition, 
but corporate campaigning for the 
contract has been underway for 

Corps SAM is a high-priority proj- 
ect, but its fielding is 10 to 15 
years away." 

Normally the release of re- 
quests for information and pro- 
posals, which lead to concept- 
definition studies, demonstrations 
and evaluation and, eventually, a 

months. 
Companies such as Raytheon, 

LTV and General Electric have 
displayed Corps SAM conceptual 
artwork and scale models at re- 
cent exhibitions, and Raytheon 
has already produced a Corps 
SAM brochure. 
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Stinger Project Office Renamed 
The Stinger Project Office, Pro- 

gram Executive Office (PEO), 
U.S. Army Missile Command, 
Redstone Arsenal, Ala., has been 
renamed the Air-to-Air Missile 
Project Office. The name change 
reflects a shift of focus from 
ground-launched to air-to-air 
roles. 

A statement issued by the Army 
describes a two-fold mission for 
the Air-to-Air Missile Project Of- 
fice: "In the near term, the Sting- 
er RMP [reprogrammable micro- 

processor] missile will be irn- 
proved to effect better perform- 
ance against current and emerg- 
ing threats, especially in the air- 
to-air environment. To satisfy far- 
term requirements, the PM [pro- 
gram manager] will conduct RDA 
[research, development and ac- 
quisition] of a new missile system 
which complements the RAH-66 
Comanche and other helicopters. 
It is anticipated that significant 
surface-to-air RDA will be con- 
currently executed. " 

Col. David Watt will continue 
as project manager with responsi- 
bility for both air-to-air and 
ground-launched applications. He 
will have product managers for air 
and ground applications on his 
Redstone Arsenal staff and an 
assistant project manager collo- 
cated with the PEO-Aviation in 
St. Louis, Mo. Lt. Col. Albert 
Hamilton, the Avenger product 
manager, will report directly to 
the PEO Air Defense, Brig. Gen. 
Robert Drolet. 



ADATS Passes Test 
Martin Marietta's Air Defense 

Anti-tank System (ADATS), the 
line-of-sight forward (heavy) 
component of the Army's forward 
area air defense system, has 
passed the first of three crucial 
tests designed to ensure the sys- 
tem meets reliability goals prior to 
fielding. 

do, Fla., facility, the ADATS 
achieved an impressive 75.6 
hours mean time between fail- 
ures, far surpassing the bench- 
mark of 30 hours required for the 
first round of reliability testing. 
Two fire units operated by sol- 
diers from Alpha Battery, 2-6 
ADA, compiled 1,128.67 mission 
hours of testing at Orlando. The 

testing resulted in a total 
of 17 hardware mission 
failures as of July 26 when 
Army scorers met to as- 
sess the results. 

According to Col. 
James Patterson, the line- 
of-sight forward (heavy) 
project manager, the sys- 
tem achieved an officially 
scored 6 6.4 hours mean 
time between hardware 
failures in the first phase 
of reliability testing that 
began June 3. The fire 
units continued the test 
cycle through July 31, 
compiling more than 150 
additional mission hours 
without fur-ther failures. 

An Army decision On This brought the total to ADATS Is expected in 1992. 
75.6 hours between fail- 

ADATS met or exceeded Army 
performance requirement during 
operational testing last summer at 
Fort Hunter Liggett, Calif., but 
the system's reliability and avail- 
ability performance did not meet 
Army standards. The Army de- 
cided not to seek approval to be- 
gin production of the weapon sys- 
tem, but instead asked Martin 
Marietta to bring the system up to 
Army reliability standards. The 
special series of tests now under- 
way are designed to verify the 
system's reliability growth. 

During contractor-sponsored 
tests at Martin Marietta's Orlan- 

ures. 
On Aug. 1, an Army review 

panel recommended that ADATS 

proceed to the next phase of reli- 
ability testing. In the next phase, 
which will be sponsored by the 
government, the ADATS will 
have to demonstrate 54 hours 
mean time between hardware fail- 
ures. In the third and final interim 
reliability test, the system will 
have to clear 85 hours between 
failures. The requirement at the 
time of fielding is 117 hours be- 
tween equipment failures. The 
government-sponsored tests were 
scheduled to begin in September 
at White Sands Missile Range, 
N.M. 

Army program officials, having 
drawn fire from the press and the 
Government Accounting Office 
because of ADATS' reliability 
problems, also expressed delight 
over the results of the first round 
of reliability testing. ADATS is 
designed to maneuver alongside 
battle tanks near the forward edge 
of the battlefield, countering at- 
tack helicopters and fixed-wing 
aircraft. The system impressed 
Army officials with the accuracy 
of its laser-beam riding missiles 
against a variety of targets during 
a competitive shootoff. The Army 
wants 'to purchase 37 8 ADATS 
fire units in the late 1990s for 
about $6.4 billion. 

Best Equipment 
The 1st Infantry Division Maintenance Excellence Award for 1990 

was presented recently to Charlie Battery, 2nd Battalion, 3rd Air 
Defense Artillery. 

Although Charlie Battery won the award last year in the heavy 
equipment category, the award presentation was delayed because of the 
division's deployment to Southwest Asia. 

Brig. Gen. William Carter, the assistant division commander for 
maneuver, presented the battery with two plaques - one for being the 
best in the division and one for being the runner-up at the Forces 
Command level. 

1 BY LORI L. STEPHENS 
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