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S ince Patriot is the cornerstone of 
the theater army's integrated air 

defense, a pebble cast into the Patriot 
pond sends ripples throughout Air De- 
fense Artillery. The January deploy- 
ment of the first oversea Patriot battal- 
ion is fraught with significance for all 
air defense artillerymen. I t  signals the 
beginning of a new era in which Air 
D e f e n s e  A r t i l l e r y ,  i t s  a r s e n a l  
strengthened by high-tech weaponry, 
will establishunchallenged credentials 
as  a full-fledged member of the com- 
bined arms team. 

The arrival of the 4th Battalion, 3rd 
Air Defense Artillery, in West Germany 
culminates almost two decades of effort 
by the air defense artillery community 
to field a system capable of meeting the 
modern threat. A special report in this 
edition of Air Defense Artillery tells 
much of the Patriot story. The 22-page 
section describes the system and its 
role on the air-land battlefield, but it  
doesn't tell how Patriot has become the 
catalyst for a new approach to fielding 
weapon systems that will become a 
model for the deployment of future 
weapon systems. 

Patriot has  been measured against 
the toughest criteria ever established 
for a n  Army weapon system, a "mile- 
stone" procurement and deployment 
program that sets new standards for 
the fielding of Army weapon systems. 

Under the old way of doing business, 
the Army fielded new weapon systems 
in accordance with the initial opera- 
tional capability (IOC) concept. The 
IOC target date was the date that the 
unit, normally a battalion or battery, 
equipped with the new weapon system 
was expected to achieve operational 
capabil i ty .  Th i s  concept was,  i n  
essence, based upon the manufactur- 
er's prediction of when production 
models of the new system would begin 
rolling off the assembly line. 

The Patriot program and the old IOC 
methodology, however, met head-to- 
head during Follow-on Evaluation 
(FOE) 11, which was conducted in June 
and July 1983. The equipment didn't 
work a s  advertised. System experts 
forecast that  the shortcomings could 
be corrected in  five weeks. But the 
Army leadership and the air defense 
artillery community were not-satisfied 
that the shortcomings could be cor- 
rected in such a short time. Instead, 

Major General. James P. Maloney 

the Patriot program was taken off the 
IOC concept and placed on a milestone 
schedule. 

The Pat,riot milestone concept was a 
three-step process.designed to guaran- 
tee the system would be fielded only 
when i t  was proven beyond doubt that  
i t  would work a s  designed, tha t  the 
soldiers were trained to operate and 
maintain it, and that  it could be logisti- 
cally supported. The Patriot milestone 
plan, approved by senior Department 
of the Army officials, featured three 
basic milestones. 

Milestone.1 required U.S. Army Air 
Defense Artillery School certification 
that the TOE-authorized com~lement  
of soldiers and equipment was ready to 
begin the 16 weeks of collective train- 
ing required of all newly- activated 
Patriot battalions. This meant that the 
Air Defense Artillery School had to be 
satisfied that  the equipment worked 
properly a n d  could be supported 
throughout both collective training 
and the 14-week FOE 111. No target 
date was established for Milestone I; i t  
was to be considered achieved only 
when the necessary conditions were 
met. 

Milestone I1 was thebattalion's suc- 
cessful completion of 16 weeks of col- 
lective training. Specific standards 
were developed for use a s  a yardstick to 
measure training effectiveness. The 
Air Defense Artillery School designed 
a "center certification" which com- 

bined portions of the Patriot ARTEP 
with the scoringmethodology of NATO 
tactical evaluations. 

Milestone I11 was the successful com- 
pletion of Follow-on Evaluation I11 
which, like FOE 11, was conducted by 
the U.S. Army Operational Test and 
Evaluation Agency. Milestone I11 was 
passed when the Patriot soldiers and 
equipment met or exceeded the criteria 
established by the U.S. Army Training 
and Doctrine Command. 

The milestone program, while simple 
in  concept, presented unique chal- 
lenges. Since there was no set date for 
deployment, planners involved in the 
numerous decisions associated with 
fielding a new system scheduled to 
replace older systems were faced with a 
continuum of deployment possibilities. 

For example, the Army is in the pro- 
cess of inactivating the last of the 
32nd Army Air Defense Command's 
(AADCOM) four Nike Hercules battal- 
ions. What would be the impact if the 
Patriot battalions were late in arrival? 
The 32nd AADCOM7s Hawk battal- 
ions were scheduled to be phased down. 
Should that plan be allowed to proceed 
on schedule? The soldiers needed to 
man the new Patriot battalions would 
have to be recruited about 18 months 
prior to unit activation. Should the rate 
of recruitment be changed? How? If 
Patriot was to be delayed, should the 
construction of Patriot facilities be 
slowed? Should the resources required 
for the Patriot training base a t  Fort 
Bliss, Texas, be stockpiled or left on the 
shelf in anticipation of a program 
change? The Army felt that the bene- 
fits to be gained by proceeding with a 
tough, no-nonsense milestone schedule 
were worth the risk and, a s  it  turns out, 
the Army was right. Patriot has passed 
all the milestones. 

The milestone approach to weapon 
system fielding, meanwhile, is  be- 
ing applied to another new weapon 
system-the Sergeant York Gun. (See 
"Sergeant York Back On Track," Page 
9.) Air Defense Artillery is fortunate to 
be the first combat arms branch to 
benefit from well-conceived milestone 
deployment schedules that  ensure, a t  
several checkpoints, that soldiers are 
armed with weapon systems that work 
a s  they were designed to work. * 



T he Red Army publishes a profes- 
sional.journa1 titled Anti-Aircraft 

Defense Herald that is the counterpart 
of the U.S. Army's Air Defense Artil- 
lery. The Soviet journal reveals threat 
air defense artillerymen spend a lot of 
time worrying about the same prob- 
lems which concern U.S. air defenders. 
Not the least of these is the impor- 
tance of making training a s  realistic as  
,possible. 

The following paragraph from an  
article in a past edition caught my eye: 
"Tactical exercises permit the maxi- 
mum degree of approximating a train- 
ing process to real battle conditions 
and thereby put into practice one of 
the underlying principles of combat 
training-learn that which is neces- 
sary in war." 

T,he author,  Soviet Air Defense 
Forces Chief of Staff Col. Gen. S. 
Romanov, went on to point out that the 
value of tactical exercises can be d e  
graded by what he called "indulgences 
and simplifications." 

"The increasing demands of modern 
warfare pose, a s  never before," General 
Romanov wrote, "the question of the 
irreconcilability of indulgences and-sim- 
plifications when conducting tactical 
exercises. Indulgences and simplifica- 
tions tend to create incorrect notions of 
a modern air defense operation, fail to 
develop the necessary fighting quali- 
ties in the troops and give a distorted 
ideal of the real training they have 
received." 

The point General Romanov was try- 
ing to make is that it-doesn't pay to cut 
cornersin training. An old U.S. Army 
adage puts it another way: The more 
you.sweat in peace, the less you bleed in 
war. 

Air Defense Artillery has often been 
accused of cutting corners-in training 
because the air threat is difficult and 
expensive to portray in training s c e  
narios. Air defense artillerymen, it's 
true, have wrestled with the problem 
ever since the air  threa t  and  the 
weapons to counter it evolved. 

During the horse cavalry days of 
Fort Bliss, Texas, keeping the mounts 

I . . -off loco weed and finding prairies a 

C -trooper could charge across without 

, worrying about his mount breaking a 
4 leg in a prairie dog hole may have been 

a problem. But constructing realistic 
training scenarios was no problem. 

-- - -  

CSM Frederick T. Stafford Jr. 

There were Apache war parties to track 
down in nearby mountain redoubts 
and Pancho Villa to chase across the 
Rio Grande. 

Instilling realism into the training 
proeess, however, became a much more 
difficult task when National Guard 
regiments arrived a t  Fort Bliss in 1940 
to train "to shoot planes out of the sky" 
a t  the newly established Anti-aircraft 
Training Center. The New Mexico 
National Guardsmen of the 200th 
Coast Artillery (AA) trained with 
broomsticks and wooden models. Their 
first live-fire exercise was against Jap- 
anese Zeros that strafed Clark Field 
near Manila a t  the outbreak of World 
War Il. 

Today, the air threat has  grown 
much more sophisticated, but the same 
technology that goes into new air d e  
fense weapon systems, such a s  Patriot 
and the Sergeant York Gun, has made 
approximating the air battle a real 
possibility. The Patriot troop profi- 
c iency  t r a i n e r ,  w h i c h  f e a t u r e s  
embedded computer software that pro- 
vides "netted" scenarios for engage- 
ment control station operators, is but 
one example. There are many more. A 
vital element once missing from the 
simulated battlefield has  been added- 
a multiple integrated laser engagement 
system (MILES) for aircraft and air 
defense systems.  T h i s  year ,  Air 
Defense Artillery will spend $28.7 mil- 
lion on aerial targets, including the 
new generation hostile expendable 

aerial targets that have dual flight 
capability and can imitate threat flight 
patterns. 

We have come a long way from broom- 
sticks and wooden models, but our 
improved training technologies must 
be accompanied by a renewed dedica- 
tion to realism in training. I t  is up to 
the NCOs responsible for training to 
see that our new training devices and 
training technologies are incorporated 
into unit training that accurately r e  
flects the difficulty and complexity of 
.the air-land battlefield. 

A Chaparral battery commander r e  
turning from a recent rotation through 
the National Training Center, noted in 
his after-action report that "Success a t  
the National Training Center opera- 
tions rests with squad leader profi- 
ciency and initiative." .Despite a suc- 
cessful rotation, the unit commander 
found much to criticize about Air 
Defense Artillery's performance at  the 
National Training Center. He noted, 
for example, a lack of enthusiasm on 
the part of some NCOs for the new for- 
ward support role assigned Chaparral 
by AirLand Bat t le  Doctrine. He 
blamed the lack of enthusiasm a s  
much on a distaste for the hard work 
involved a s  he did on doubts about the 
wisdom of assigning Chaparral to a 
forward support role. 

Too often we train under o ~ t i m u m  
rather than adverse conditions. Too 
often our air defense artillery training 
seems oriented toward our easiest mis- 
sion, the protection of static assets, 
rather than our toughest mission, the 
mobile defense of maneuver units, a 
task that requires a great deal more 
sweat and hard work. 

There is onlv so much the NCO can 
do to make tactical exercises more real- 
istic. The units we support in tactical 
exercises, for example, continue to 
downplay the air threat. But those 
things the NCO can do make.a big dif- 
ference. We must make every crew drill, 
every live-fire exercise and every tacti- 
cal exercise a real school of combat for 
air defense crews by insisting that 
soldiers perform their functions in 
peacetime exactly a s  they would in a 
combat zone. 

Only in this way can our soldiers 
learn "that which is necessary in war." * 
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suruiuor TraltS 
Strengthen Defender 

by Sp5 Gary Lindsley .-., , , . 

Combine t h e  skills of a hunter-  ., , , s , ,  , 

gunsmith with the courage and com- 
petitive spirit of a soldier-sportsman ':-:a .;*A 
and the end result is a survivor. Air 
defense artilleryman SFC Terry Tray- 
lor has  drawn on all of these attributes 
to overcome a life-threatening illness 
and recapture a n  abundant life. 

Whenhe can't be found in his shop or 
downrange operating radio-contuolled 
targets for 4th Battalion, 61st Air 
Defense Artillery, Fort Carson, Colo., 
he may be found building a new rifle or 
molding his own ammunition in his [ 
workshop a t  home. If he can't be found 
there, try Alaska during bear season. 

When most youngsters were just fin- 
ishing kindergarten and learning to 
play basketball, Traylor was going 
hunting with his father. "I started 
hunting with my fatheraroundA1pine, SFC Terry Traylor examines a rifle he made. (Photo by Sp5 Gary Lindsley) 
Texas, and in the fall I would hunt with 
my grandfather in Arkansas. We would 
mainly hunt  squirrels, deer and rab- 
bits," said Traylor. 

According to the marksman, it was a 
question of economics in his early days 
of hunting. "Hunting was how my 
grandfather filled the refrigerator with 
meat. But it wasn't just economics that  
got me involved with hunting. It  was 
also the s ~ o r t .  I love all the elements of 

erate hunters who shoot game and 
leave it to rot. "It takes a lot of work to 
backpack a n  elk or deer out of the 
mountains, but it's intolerable to waste 
any  wild game." 

Traylor doesn't use his rifles only for 
hunting. The last two years he has  
competed in marksmanship events dur- 
ing Fort Carson's "Ironhorse Week," 

whole life ha s  changed. I have become 
a lot closer to my family. I realized how 
important they are to me." 

Traylor now plans on going hunting 
in Alaska to fulfill his life-long dream 
of bagging a grizzly bear. This, like his 
other adventures,  will require the  
s t rength and courage of a hunter,  
sportsman and soldier. 

being outdoors. I come from a long line 
of hunters." 

Traylor doesn't have to bag his prey 
to have a successful hunt. Being able to 
enjoy nature is enough for him. Plus he 
enjoys the hobbies related to hunting. 
This outdoorsman started crafting guns 
after he received his first one a t  the age 
of 12. "People began to give me broken- 
down weapons. I would repair them 
and resell them." 

In his workshop a t  home, Traylor 
has  several rifles that  he made from 
scratch, including the stocks and bar- 
rels. Depending on the type of barrel 
design, i t  usually takes Traylor from 
six to 14 hours to complete a rifle. How- 
ever, he doesn't stop there. With the 
required molding equipment and lead, 
he also reloads the bullets he uses for 
hunting. 

With h i s  tailored weapons a n d  
ammunition, he hunts anything from 
squirrel and antelope to grizzly bear in 
s ta tes  rang ing  from Colorado and  
Wyoming to Alaska. Traylor can't tol- 

a n  annual unit sporting-events compe- 
tition, and was approached by the All- 
Army shooting team. 

During Ironhorse Week in  1983, 
Traylor won seven medals, including 
five gold, one silver and one bronze. 
However, he didn't think he would be 
able to compete in 1984's competition 
due to illness. During a routine medical 
examination, doctors discovered that  
he had melanoma cancer. 

"Before going through the surgery, 
doctors a t  Fitzsimmons Army Medical 
Center weren't too optimistic. The oper- 
ation took six-and-one-half hours. But 
they were surprised a t  my remarkable 
recovery. They said the way I had lived 
most of my life, outdoors, is  probably 
the reason I'm doing so well," he said. 

When Ironhorse Week rolled around, 
Traylor set out to prove to himself that  
he could still shoot. With the muscles in 
his shoulders not up to full strength, he 
won two gold, two silver and  one 
bronze medal. "Knowing I could still 
shoot was a big confidence builder. My 

i / 4  ADA's Pen Mlghtler Than 
COmDUterlZ8d SUDDIY 

by Sp4 Greg Kivett 

The 1st Battalion, 4th Air Defense 
Artillery Battalion, Fort Lewis, Wash., 
is a Hawk battalion with about $100- 
million worth of equipment, yet has  no 
computerized supply system. And 
though assets are cataloged by the tra- 
ditional, but outdated, property book 
method, the battalion recently won a 
quarterly supply award for a n  unprece- 
dented third time. 

This is the second year of competi- 
tion for the 9th Infantry Division 
Commanding General's Quarterly Sup- 
ply Award, and the 1/4 ADA is the only 
battalion to win the trophy more than 
once. 

Some might consider 1/4 ADA's suc- 
cess surprising since i t  is one of just 
three battalions a t  Fort Lewis that  use 
a property book instead of a computer 
system. Adding to the victory, accord- 

AIR DEFENSE 
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rng do C W 8  3 Adolphras Redding, l / 4  
ADA's property book offleer, 1s t h a t  
"'we probably have twice the dollar 
value of thenormal  battailon We have 1 , 1 
rnissileo, missile launchers,  missile )irq,? 
loaders anad sophrstizated radar  equip- 

ment " 
Reddn~g  h a s  been the pwpexty book 

11 
4 

ofEcer for all three i i.~um~hs, but a dif- 
ferent battery h s  re~resen ted  the bak- 
talron esch time P e  i n s ~ e c t e d  each 3f 
the f ~ v e  batkrnes ;P t ke  tattallsn Red- 
dvng looked a t  absenke  baggage Eles 
a n d  indlvzdual c l o t h ~ ~ g  records, 1x1 1 
n>ectzcl han? r e c e j ~ t s  a ~ s d  checked self- I servnce s k ? ~ @ l ~  F~~~~~~~~~ a-zd Sp4 Robert Everharr, chaparral senlorgunner, 
functions that meke S J J ~ P ' Y  an  :wpor- ralsestheweapon'sflrlng rallsinthedlrectlon 
t a a t  but tedieus respofis; billby. 

As part  of the corn~etitiicn, Redding 
.was h e n  iaopected by MSg:. Edwcrd 
Doskey ,  G-4 c h i f  srssp!y ssrgeent. 
' 6  - Llosbiey inspected dccux~erntregi-arters, 
scspeneins files, report of cui.-.~ey Eles, 
self-service accaxlnting files ezd hs2,d 
recef pts fded ir? the E-4 affice," the c h e f  
wasrant o?Z:ier exp!ai~ed.., Beth Red- 
d.ing a s d  the representati~ie cni", C5.a~- 
lie Eattery, received a s ~ r e  ~f 58"?f 
points oat of a ~ossi-9:e 100. 

Presenting ",e trophies, Brig, Gec. 
William 13. Reno, aesis"san', da-diiairjn 
comrr.as,der, recalied gwir-ing h is  Been 
appreclatian for the irnporta:7.:e 3f snp- 
ply while a battziion comr;ia;~der i:r; 5 e  
1st Icfar,t:y Division. K3,,sEo salb, "Fa4aj. 
Gen. Zed. Ful!e;r, 'Big Red One9 ccm-  
mander, >-~cl-lc% saezd an hour with hat- 
tal ion c ~ r n m a n d e r s  g ~ S n g  cXre:* the  
bo~ks-if  so i;r.gc?c 2.s a screwd::kves 
-*{as missilag these was &el! to pay." 

Bxj  there pras no wc-ry about miss- 
j.ng ~ C H Z W ~ ~ W T S  a s  the I/!: AEA~ pro;ied 
that soszletimes the property bgck pen 
is migbtler t h a t  the so.m,p:puter. 

T w o  Navy F-1.8 iiglqter a i r c r a f t  
swooped down ic t2  the dcer :  vailey. 
Looking like sleek Si-ds 3f Frey an a 
hxnt, they raced Setwee:. xot:n&ain.s, 
soared ", cloud lev;: ez.2 dipged .ga!n, 
t k  sanlc thunder of their ;n$i-r.es tra5- 
fng beb7.d the:x a s  t kny  searched for 
"ei-ecsy." 

"At the speed they're gc-ing, I 5oubt 
they ccan spot a c g  c f  oras &csiR;joprs$" 
said SSgt, Gearge Colon, B B a S e ~ y ,  1st 
Eattalicn,  ZioQ Air De?eme Ar5IsIeag, 

of approaching enemy aircraft during a recent 
field exercise. (Photo by Sp4 John Vastyan) 

as he watched the jets approach from 
inside his carefully camouflaged fox- 
hole. 

Nearby, Sp4 Victor Williams, senior 
Vulcan gunner, worked feverishly to 
prepare for his first "engagement" dur- 
ing the war game activity. Approxi- 
mately 6,000Air Force, Navy and Army 
participants gathered a t  Fort Hunter 
Liggett, Calif., for the annual field 
exercise, Celtic Cross 11, last fall. 

From his command post, Colon plot- 
ted the movement of the two aircraft 
with a target alert data display set and 
a detailed map of the area. When Colon 
spotted them, he radioed Williams and 
told him to engage the aircraft if pos- 
sible. 

The jets worked further down the 
valley. "Out of range," came Williams' 
reluctant reply. 

An hour later, from the top of a hill 
two miles away, the reported approach 
of two similar "Orange Force" jets 
brought a confident reaction from SSgt. 
Kenneth Stoffel, D Battery, 1/51 ADA. 
Crouched inside a small camouflaged 
position, Stoffel relayed the warning to 
his  Chaparral  senior gunner, Sp4 
Robert Everhart, to "alert to the direc- 
tion of the approaching aircraft." 

When Everhart replied that he had 
visual contact, he began tracking the 
aircraft, controlling the direction of the 
missile-launching rails from within a 
sealed canopy. He activated the identi- 
fication, friend or foe, interrogator, giv- 
ing the aircraft pilot the chance to 
identify himself. "In this scenario, we 
could tell they were enemy aircraft by 
the nature of the IFF response," ex- 
plained Stoffel. 

The Vulcan and Chaparral positions 
were strategically set up to protect key 
areas within "Blue Force" territory. 
The Vulcans were to protect the 7th 
Infantry Division's tactical operations 
center. The Chaparrals were positioned 
to protect a 7th Combat Aviation Bat- 
talion helicopter airstrip and head- 
quarters. 

,"The ADA mission has  been a vital 
one so far  during the exercise," stated 
1st Lt. Kevin Kenific, D Battery, 1/51 
ADA executive officer. Kenific and Sp4 
Paul Glavuritch, Chaparral senior gun- 
ner, worked together a t  the D Battery 
tactical operations center. As part of 
the team manning that station, they 
received information on approaching 
aircraft from a nearby radar and sup- 
plied i t  to all of the battery's firing posi- 
tions. "In the battle zone," assured 
Glavuritch, "we're not entirely depen- 
dent on the ADA weapons. If they were 
hit, we'd survive and fight a s  infantry 
soldiers." 

by Linda F. Fozo 

"Someone yelled 'Gas!' I masked and 
was all nervous. People were shooting 
a t  us from the woods. I said, 'Dang! Oh 
no, check this out!' " That's when Pvt. 2 
Doris Grayson, gaining her first "com- 
bat" experience, obeyed the order to 
shoot before making i t  to safety behind 
the lines. 

Grayson, a n  11th Air Defense Signal 
Battalion, 32nd Army Air Defense Com- 
mand medic. two months out of ad- 
vanced individual training, was get- 
ting used to working behind a desk a t  
battalion headquarters. However, A 
Company soldiers, determined to make 
a combat medic out of her, took her 
with them on their ARTEP. 

A11 four line companies and some 
headquarters soldiers participated in 
the exercise. "The companies were 
given 14 missions to be evaluated on," 
said SFC Herbert Martinez, battalion 
operations NCO. "They included NBC, 
food service and communications. Dur- 
ing a n  ARTEP, which is a pseudo- 
combat situation, time is of the es- 
sence." 

Perimeter defense was also an  impor- 
tant  aspect of the exercise, a s  the pri- 
vate discovered during her first field 
siissim. "I . f w a s k d  



to fire back a t  them and I did. We made 
it to the perimeter," Grayson said. 

Although the bullets were blanks 
and the nuclear, biological and chemi- 
cal attacks were simulated, the train- 
ing, according to Grayson, was real. 

"I slept through a n  NBC attack and 
realized I could have been dead in 
actual combat," she said. The medic 
was more alert during the next attack 
but she didn't have her protective gloves 
on. "A real chemical agent would have 
penetrated my skin," she said, looking 
a t  her hands. 

The evaluators "demanded" that  the 
young private become more combat- 
ready and sent her on a mission. A 
soldier was ordered to drive Grayson to 
some "casualties." Along the way, 
Grayson's newly found survival in- 
stincts took hold. "I felt like something 
was going to happen, and I told the 
driver to mask and get ready. I just 
knew we were going to get ambushed," 
she said. Grayson and the driver sur- 
vived the ensuing ambush but were 
taken a s  prisoners of war. 

After her release, Grayson said, the 
NCOs had her running and dodging 
behind trees and low-crawling to give 
aid to "wounded" soldiers. She also 
learned different techniques to move 
wounded soldiers to safety. 

The 18-year-old soldier, learning from 
her mistakes, said candidly, "I didn't 
realize how much I'd forgotten about 
NBC. The ARTEP helped a lot by hav- 
ing me go through the practice of pro- 
tecting myself and treating casualties 
for various combat injuries." 

2/5 ADA SDlCed bY 
uarletu maneuver 

by PFC Brian Lepley 

Combining air, land and water maneu- 
vers by day and night, Capt. Aaron 
Giles, commander, D Battery, 2nd Bat- 
talion, 5th Air Defense Artillery, con- 
cocted a savory exercise to reward his 
unit for a n  "up to par" maintenance 
posture. 

The exercise cut a n  exciting slash 
through the boredom of repetitive motor 
pool work. Giles proposed the exercise 
to his battalion commander. He "got 
the go" from Lt. Col. Gary Bridgewater 
when Delta's level of maintenance was 
on target. 

Soon after, they deployed for a n  over- 
night air, land and river exercise. "We 
wanted to get into some diversified 

Soldiers of the 2/5 ADA were given an oppor- 
tunity to see just what the Chaparral could do 
in  the water during an adventurous overnight 
exercise. (Photo by PFC Brian Lepley) 

training, so we developed a n  offensive 
exercise in which we would be airlifted 
to pre-positioned Chaparrals, cross a 
river, then gain and hold a n  objective. 
We then waited until night and returned 
the same way," Giles said. 

The mission was unique for the air 
defense artillerymen. Instead of being 
confined to usually land-bound vehi- 
cles, their training was expanded with 
the help of the 502nd Combat Aviation 
Battalion, Fort Hood, Texas, which 
flew the soldiers to the field. 

After touching down in a n  open area, 
the artillerymen picked out their vehi- 
cles in  the tree line. The maintenance 
checks were com~leted and the machine 
guns were attached before the tracks 
moved out to the swim site. At the site, 
the Chaparrals immediately sought 
cover, then later emerged one by one to 
be dipped in the drink for a water-seals 
check. Each track, under the protection 
of a n  M-578 light recovery vehicle, was 
sent into the river. 

This was the first time in  four years 
that  any unit from the battalion had 
attempted a river crossing, according 
to Delta's f i rs t  sergeant ,  Fletcher 
Womack. 

Giles concluded, "The men were moti- 
vated by the different training and 
that  makes for a better unit." 

2/57 ADA Edges NATO Allles 
In Hawlr Qames 

by Dennis Moreland 

NATO is 14 countries in partnership 
devoted to preserving democracy, and 
a t  times they join together for military 
readiness training. At other times, they 
get together for a less serious, but not 
unimportant, type of training-training 
intended to build camaraderie which 

strengthens those bonds of partnership. 
The latter was the purpose of the 

32nd Army Air Defense Command's 
annual Hawk competition between a 
U.S. and a West German air defense 
unit. The match was divided into four 
parts: operational readiness exercise, 
marksmanship, athletics and orienteer- 
ing and common skills. 

Soldiers of the 2nd German Air Divi- 
sion bested their American counter- . 
parts in the operational readiness exer- 
cise and athletics, while the air de- 
fenders of C Battery, 2nd Battalion, 
57th Air Defense Artillery, came out on 
top in the marksmanship and orien- 
teering and common skills categories. 

When all the points for each category 
were added up, the Americans had a 
higher total and were awarded the 
Hawk competition trophy. 

Winn ing  w a s  n o t  t h e  p r ima ry  
purpose of the match. "It's mainly a n  
opportunity to get together with NATO 
allies," said Capt. Matthew Brown, C 
Battery commander. 

The German and American soldiers 
each had their strong points according 
to Lt. Col. John J. O'Connell, 2/57 
ADA commander. The Germans. for 
example, usually have less personnel 
turnover in their Hawk batteries. It's 
not uncommon to find very experienced 
senior sergeants in jobs where Ameri- 
cans use relatively new personnel. This 
impacts on the operational readiness 
exercise. 

American and German officers and 
NCOs were evaluators and scorers for 
the competition. The competition ended 
with a n  American-style barbecue. 

West German SSgt. Christian Bahschnitt mus- 
cles through a set of push-ups to help outdo 
the Americans in  the athletics competition. 
The category included a two-mile run, sit-ups, 
push-ups, long jump and discus throwing. 
(Photo by Dennis Moreland) 



2/81 ADA 'Shoot-Off' 
Motivates Crew 

by Sp5 Geary McSpadden 

Twice a year, the 2nd Infantry Div- 
ision's 2nd Battalion, 61st Air Defense 
Artillery (C/V), South Korea, packs up 
and moves southwest to the Yellow 
Sea. 

They travel about 150 miles to their 
sea range for the final contest, in a 
month-long competition, that  deter- 
mines which squad will represent each 
battery a t  aerial gunnery. The reason 
for competing is due in  part to the cost 
of ammunition. Chaparral missiles cost 
approximately $70 thousand each. The 
battalion receives 12 Chaparral mis- 
siles a year for training, firing six each 
venture to the range. 

Competing seems to have paid off for 
the battalion a s  Vulcan crews shot 
down 80 targets,  and  Chaparrals  
brought down six for six missiles fired. 
The 1st Squad of 1st Platoon, B Bat- 
tery, scored highest in competition, 
totaling 1,045 points from a possible 
1,100. 

Competing for bullets has  advan- 
tages according to SSgt. Jerome She- 
pard, squad leader of the winning Vul- 
can squad and a 10-year veteran of Air 
Defense Artillery. "It motivates the 
crews," he said, "and makes them more 

conscious of what they're doing." 
A senior Chaparral gunner and nine- 

year Air Defense Artillery veteran, Sgt. 
Shannon L. Barrett, also agrees com- 
petition has its usefulness. "It's worth 
it just to fire a missile," he said. 

Lavega Green is a civilian technical 
representative for the government- 
contracted company tha t  flies the 
radio-controlled target planes for the 
Vulcans. "I've been flying these for 
ADA units Armywide for five years, 
and this is the biggest kill I've seen to 
date," he said. "The targets were shot 
down as fast a s  we put them up." 

Sgt. James R. Stetzer, a maintenance section 
chief with CBattery, 2/61 ADA, boresightsthe 
launch rails on a Chaparral before firing. 
(Photo by Sp5 Geary McSpadden) 

Sp4 Donn M. Lambert,a senior gunner with B Battery, 2/61 4,checksthe tracking mechanism 
on his Vulcan. (Photo by Sp5 Geary McSpadden) 

88th ADA Brlflade 
UmbFellaS ~auarla 

by M. Katherine Burke 

Soldiers of the 69th ADA often gave their 
Army meal packets to Leutershausen young- 
stersasa goodwill gestureor, in thiscase, fora 
bike ride. (Photo by M. Katherine Burke) 

The 69th Air Defense Artillery Bri- 
gade, 32nd Army Air Defense Com- 
mand, spread a n  air defense umbrella 
over much of Bavaria during Autumn 
Forge '84. 

I ts  guardian canopy reached from 
Wuerzburg south to Regensburg, pro- 
viding overhead cover in two exercises, 
Flinker Igel and Certain Fury. The 3rd 
Battalion, 60th Air Defense Artillery, 
scrimmaged to the south, while the 3rd 
Battalion, 7th Air Defense Artillery, 
squared off against another:69th unit, 
the 6th Battalion, 52nd Air Defense 
Artillery. 

The 3/60 ADA fell under German 
command i n  the NATO exercise, 
Flinker Igel, a week-long operation that 
raged to the west of Certain Fury's 
Blue versus Orange conflict. Certain 
Fury pitted 6/52 ADA, in league with 
the 3rd Infantry Division, against the 
Blue team's 3/7 ADA, supporting the 
5th Infantry Division from Fort Polk, 
La. 

"Every time we get a chance to work 
with German forces, I think i t  forms a 
stronger link, because we prove we can 
live and fight together," said Col. Wal- 
lace Arnold, 69th ADA Brigade com- 
mander. 

"When German units get command 
and control over American units (as 
with the 3/60 ADA in Flinker Igel), 
then I think i t  makes that alliance just 
that  much stronger," he said. 
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Having Hawk missile battalions 
directly linked with ground maneuver 
forces, a s  they were during Certain 
Fury, "develops a closer working rela- 
tionship to the division," added Arnold. 

"We have to learn to work with the 
ground forces, to be a part of the air- 
land battle, and that  gives us a n  unusu- 
al  chance to operate with the infantry 
and other ground elements," he said. 

While missile crews slogged through 
ankle-deep sludge, the 69th ADA head- 
quarters staff set up shop a s  a neutral 
par t ic ipant  in  t h e  t iny  village of 
Leutershausen. 

"We do that because we feel it's pretty 
significant-we have to know how to 
operate in a wide variety and number 
of environments. In  the village con- 
cept, you can hide yourself in a town 
and displace your communications and 
operate for a longer period of time than  
you can sitting out in a field," Arnold 
explained. 

In Leutershausen, troops took part in 
a n  air gun shoot-out against members 
of a local marksmanship club, were 
invited to visit the local YMCA and 
worshipped in song  with German 
youths. 

3/68 ADA Flashes 

by Paul Younghaus 

Something can be done well or it can 
be done exquisitely. The soldiers of 3rd 
Battalion, 68th Air Defense Artillery, 
went for perfection during their Hawk 
missile live-fire exercise a t  Camp  
Lejeune, N.C. 

In  fact, the telemetry coordinators 
figured one of the missiles would have 
gone'lthrough thecockpit" of a n  actual 
aircraft, according to Capt. Donald C. 
Ecklin, battalion executive officer. 

A switch from using electronic simu- 

lators, the 3/68 ADA soldiers fired five 
Hawk missiles. The soldiers were eval- 
uated on firing and combat and opera- 
tional readiness. 

Prior to the live fire, they were also 
evaluated on their perimeter defense, 
nuclear, biological and chemical war- 
fare readiness, convoy movement, con- 
ventional maintenance, a i r  defense 
operations and prisoner of war han- 
dling, Ecklin explained. 

All of the missiles were scored as  
direct hits. "This was a n  excellent 
shoot," SFC Ferdinand F. Janicek said. 
"The facilities and support we received 
were excellent, which helped make this 
shoot a success." 

The 3/68 ADA was supported by 
Marine Corps, Navy and Coast Guard 
forces. All aircraft and ships within 
the range of the missiles were moved to 
prevent mishaps. % 

..erine Burke) 
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When Mark Twain read his own 
obituary in the morning newspaper, he 
sat  down and penned a letter to the 
editor which began: "Thereports of my 
death are greatly exaggerated." The 
same may be said of last year's news- 
paper headlines tha t  predicted the 
demise of the Sergeant York Gun. 

The Sergeant York eulogies appeared 
on the  heels of Secretary of Defense 
Caspar W. Weinberger's September 
1984 decision to sharply reduce FY85 
funding for the new weapon system, 
pending the outcome of operational 
tests scheduled this spring. The fund- 
ing cut has had a serious impact on the 
Sergeant York program, but U.S. Army 
Air Defense Artillery School officials 
have expressed confidence in the sys- 
tem and predict that the Sergeant York 
will perform well.in its crucial spring 
evaluations. 

The decision to reduce FY85 funding 

for the Sergeant York Gun will delay 
fielding of the system, but the door 
remains open for restoration of fund- 
i n g  i n  FY86. The  Sergeant  York 
TRADOC System Management Office 
poi& out that, while the funding slash 
means the Army may be unable to start 
fielding of the system this year, the 
Sergeant York's streamlined develop- 
ment, production and acquisition pro- 
gram is still years ahead of traditional 
Army procurement timetables. 

Money for 146 Sergeant Yorks was 
appropriated through FY84 and 31 had 
been delivered by the manufacturer, 
Ford Aerospace Corp, by the first week 
of February 1985. Original production 
plans called for 10 Sergeant Yorks a 
month to roll off Ford Aerospace 
assembly lines, but production will now 
be spaced out while the weapon system 
undergaes the evaluation process. 

The Sergeant York has received ter- 

rible media reviews, including a public 
roasting on 20/20, ABC's prime-time 
news magazine, but Army develop- 
ment and acquisition officials say they 
are pleased with the system's perfor- 
mance and that Sergeant York's pro- 
duction snags and delays are the sort 
of problems one might expect with any 
new weapon system. 

Much of the responsibility far prov- 
ing the media critics right or wrong 
will fall to E Battery, 4th Battalion, 1st 
Air Defense Artillery, the Army's first 
Sergeant York battery. "We must p r e  
sent objectively to the Secretary of 
Defense and the world the capabilities 
of the weapon," FortBliss Commander 
Maj. Gen. James P. Maloney told Echo 
Battery a t  its activation ceremony, Od.  
31, 1984. "If i t  is good, we must show 
that. If it is  not-and I don't believe 
that will happen-then we must show 
that. Your responsibility is awesome." 



This spring, the battery will crew two 
platoons of Sergeant Yorks in Follow- 
on Evaluation I. The Army hopes that 
FOE I will silence critics of the often- 
maligned weapon system and restore 
full funding for the Sergeant York pra- 
gram. A poor showing, an the other 
hand, might tighten executive or con- 
gressional purse strings and deny the 
Army the funds it needs to complete 
fielding of the weapon system. 

The pioneer soldiers of Echo Battery 
are undaunted by the challenge that 
awaits them. "The weight is on our 
shoulders, but, if anyone can do it, we 
can," said Capt. Alan D. Landry, bat- 
tery commander. "I'm convinced the 
Sergeant York concept is sound and I 
have complete confidence in the abili- 
ties of our sol'diers to prove its effec- 
tiveness. If it can be done, we're the 
ones to do it." 
TcToBaTtee i s  equipped%theight 

Sergeant York Guns, enough for two 

full platoons and will receive three 
additional guns for backup during FOE 
I, The unit is midway through an  accel- 
erated training program that Landry 
describes as a "scrubbed training pro- 
gram" because "all but the absolute 
test essentials have been eliminated." 

While the maneuver phase of the 
evaluation will take place a t  Fort 
Hunter Liggett, Calif., the firing phase 
will take place at  North White Sands 
Missile Range, N.M. Echo Battery is a 
TDA unit drawn from The School Bri- 
gade and attached to the 11th. Air 
Defense Artillery Brigade, a Forces 
Command TOE unit. Once FOE I is  
completed, Echo Battery soldiers will 
likely be reassigned to Sergeant York 
training batteries within the Air De- 
fense-Artillery School where they will 
instruct soldiers destined to crew Ser- 
~ntYnrkGumthrw&muIfld, 
perhaps, onto the air-land battlefield. 

The Army, meanwhile, has had little 

successin countering articles condem-. 
ing the Sergeant York. One Sergeant 
York Management Office staffer com: - I 

pares the  criticism aimed a t  t he  
Sergeant York Gun to the disparage 
ment once directed a t  Sgt. Alvin C. 
York, the weapon system's namesake. 
A conscientious objector who wrote "I 
don't want to fight" on his World War I 
draft registration form, York was made 
the object of constant ridicule during 
his basic training. Reconciling his reli- 
gious beliefs with the demands of the 
battlefield, he went on to win the Medal 
of Honor and become an  authentic 
American hero. Sergeant York Gun 
advocates hope the public perception of 
the new weapon system will undergo 
the same sort of transformation. 

Stung by constant criticism of the 
new weapon system, the Air Defense 

summary of media allegations and 
--Ar;tihryhtemeka~e~hefolo~ng 

responses. -by Biair Case 
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RESPONSE 
Target refleotors had to  During the limited test, a 
be used to  allow the Ser- stationary, non-flying heli- 
geant York t o  f i r e  on a copter was used during a 
low-flying helicopter.  live-fire test to simulate a 

low-flying helicopter. The 
Sergeant York relies on the 
symmetric doppler return 
from a hovering helicopter's 
rotating parts fop d&Bention 
and tracking. Since the tur- 
bine engine of the helicopter 
had been removed, two elec- 
tric motors were used to 
drive the rotor. The normal 
rotor speed could not be 
achieved with these motors. 
The low-rotor speed, coupled 
with the helicopter having 
only two blades (compared 
to five blades on a Soviet 
Hind helicopter) made it 
necessary to augment the 
helicopter with Luneberg 
lenses. The installation and 
use of radar augmentation is 
an acceptable practice in 
both developmental and 
operational testing. 

ALLEGATION . RESPONSE 
The target prioe of the The $6.8-million figure is the 
system i s  $6 .'8 mil l ion,  ceiling price of the Sergeant 
b u t t h e p r i c e w i l l b e  Vork contract. The ceiling 
negotiated upward af.ter price is 30 percent higher 
the current oontraot is than the target price, The 
f u l f i l l e d .  Army plans to award a 

follow-on contract only after 
assessing Ford's perform- 
ance on the early production 
options. There is no isten- 
tionto negotiate anincreased 
pr-ice for later quantity buys. 

Ford Aerospaoe & Com- 
munications Corp., the 
Sergeant York manu- 
facturer , went begging 
t o  the Reagan Adminis- 
trat ionfor defense 
businesswhenthecor- 
par at ion was near bank- 
ruptcy a few gears ago. 

Ford Aerospace & Communi- 
cations Corp, has been a 
Department of Defense con- 
tractor for many years. It 
was selected as the Sergeant 
York contractor after a very 
extensive source selection 
process. 

The Sergeant York is  a There are about 2,000 4Omm 
different caliber from guns in 8se by friehdly 

I , other NATO guns. nations and several million 
rounds of inventoried arnmu- 
nitian. No other gun or 
ammunition is a better 
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The ar t  of aiming a weapon a s  quick- 
ly and  accurately a s  possible h a s  
changed over the years. Until World 
War 11, soldiers still looked through 
sights to aim guns. Since then, ever 
increasingly sophisticated ways to aim 
weapons have been developed. First 
came mechanical computers with opti- 
cal sights, then electronic computers 
with radar, and now digital computers 
with laser rangefinders. Even more 
astounding advances are predicted for 
the near future. 

The Fire Control Division of the Ar- 
mament Research and  Development 
Center, Dover, N.J., is helping make 
these advances, directing numerous 
research and  development projects 
with the objective of aiming weapons 
faster and more accurately than ever 
before. 

The Fire Control Division's basic 
mission is to develop fire control sys- 
tems for all Army large- and small- 
caliber gun systems and to support 
major weapon systems armed with a 
gun-missile mix. 

Always with a n  eye on the future, 
division personnel must annually de- 
velop projections for fire control needs 
for the next five years a s  part of the 
long-range plan. 

The division's customers include 
many of the Army's major laboratories 
as  well a s  project managers' offices for 
the SGT York Gun, the Abrams tank, 
the  Apache at tack helicopter, the  
Cobra helicopter and cannon artillery 
weapon systems. 

The division is divided into four 
branches which deal with all life-cvcle 
phases of a fire-control system: basic 
research, exploratory development, ad- 
vanced development, testing, produc- 

tion and diagnosis for maintenance 
and repairs. 

The Systems Branch supports pro- 
duction of a technical data package for 
two high-priority programs, the SGT 
York Gun and the Apache. The Fire 
Control Division manages the total 
software, including review and cor- 
rections of software packages, to en- 
sure the computer programs run a s  
intended. 

The SGT York Gun has  search-and- 
track radar and a fire-control compu- 
ter, a combination capable of perform- 
ing millions of calculations a second to 
keep the gun pointing a t  the target. 

T h e  Apache fire-control-system 
computer has 10 microprocessors using 
17 computer languages to handle dif- 
ferent fire-control functions. 

The Research and  Development 
Branch uses very high speed inte- 
grated circuits (VHSIC) for Army fire- 
control needs. 

In  a typical VHSIC, a n  integrated- 
circuit chip will contain about 100,000 
transistors in a silicon wafer about 
half-an-inch square. Fifty to 60 of these 
circuit chips make up a microproces- 
sor. A microprocessor can perform a 
billion operations a second and store 
millions of bits of data. This oDens the 
door to futuristic systems which can be 
intelligent, that  is, adapt themselves to 
chang ing  bat t lef ield condit ions.  
VHSIC will make it easier for the sol- 
dier to aim his weapon and thus reduce 
his stress level. 

Six manufacturers are  presently 
working on VHSIC variations, and a 
demonstration of the system is planned 
for 1986. 

In  a related area. Research and De- 

velopment Branch personnel are also 
conducting artificial-intelligence re- 
search in hopes of developing a fire- 
control computer that has some of the 
abilities of a human, such a s  deciding 
which system to employ when faced 
with a particular battlefield situation. 
For example, when a vehicleis hit with 
a laser designator, decisions must be 
made to deploy smoke, get out of there 
quickly, or employ some other tactic. A 
human might not have the time to 
think through all the options and 
quickly reach a conclusion. The com- 
puter can rapidly determine the proper 
tactic and help the soldier make the 
right decision. 

In  addition, electro-optics engineers 
in  the Research and Development 
Branch, a s  well as  engineers in the 
laboratory's systems and armament 
divisions, are developing a command- 
adjusted trajectory 40mm air-defense 
weapon. Milliseconds after firing, the 
computer recalculates where the target 
is and whether the projectile is going to 
hit it. If not, the computer sends a 
command to correct the projectile's 
flight to hit the target, all in one- 
twentieth of a second-ample time for 
a projectile that is in flight anywhere 
from 4 to 11 seconds. 

I n  t h e  Design a n d  Product ion 
Branch, engineering personnel review 
mechanical configurations and  de- 
signs of fire-control devices submitted 
by contractors. Mechanical analyses 
a re  conducted to ensure t ha t  fire- 
control instruments both "fit" and per- 
form properly within the various vehi- 
cles they are designed for. Considera- 
tion is given to the man-machine inter- 
face. Another reason for the review is 
to assure standardization of engineer- 



Two Armament Research and Development Center employees work on an advanced fire control radar system used for tracking low-flying aircraft. 

ing processes and specifications and 
that drawings are prepared in a format 
common to most manufacturers. Stan- 
dard formats (military specifications) 
enable the Army to later purchase 
spare parts competitively instead of 
being forced to buy them from the orig- 
inal contractor. There are nearly 500 
type-classified fire-control instruments 
used by the Army. Some of these come 
up for review each year by the branch, 
which may do 50 to 100 technical-data- 
package reviews annually, each involv- 
ing a s  many a s  6,000 drawings. 

In addition, the Design and Produc- 
tion Branch manages the manufactur- 
ing, methods and technology program 
for fire-control instruments. In this 
program, personnel develop fire- 
control projects that are submitted in 
the Congressional budget to improve 
the way a contractor produces compo- 
nents. One such project involves using 
diamond tooling to polish lenses for 
optical sights. In another project, com- 
puterized "group technology" is used to 
reduce production costs. Branch per- 
sonnel feed manufacturing data into a 
computer to determine which parts 
have enough similarities to be made in 
the same production run. The computer 

"finds" the related parts, and the list is 
given to the manufacturer to reduce 
production costs. 

One of the main roles of the Compu- 
ter Applications Branch is to develop 
automatic test measurement diagnos- 
tic equipment for components. This 
enables components to be plugged into 
a computer designed to diagnose them 
for maintenance and repair purposes. 

Personnel in  the branch develop the 
software which enables EQUATE, one 
of the most modern diagnostic compu- 
ters, to guide the repair person who 
consequently does not have to have 
detailed knowledge of the system being 
diagnosed. For example, the five or six 
circuit boards inside a laser range- 
finder may have to be sent to a depot 
for repair. The operator plugs one of the 
boards into the EQUATE system. The 
computer then "walks" the operator 
through the correct diagnostic proce 
dure to find out what's wrong with the 
board and repair it. 

Diagnostic software is available for 
fire-control equipment for air-defense 
sys tems,  t a n k s ,  hel icopters  a n d  
artillery. 

The Computer Applications Branch 
is also responsible for reviewing and 

writing computer programs used to 
perform various fire-control functions, 
such a s  calculating ballistic trajectory. 

Other new areas being studied by the 
Fire Control Division include passive 
sensors that locate targets without re- 
leasing detectable emissions; inte- 
grated optics which drama%ically im- 
prove fire control by combining laser, 
optical and electronic technologies; 
and robotics, in  which machines re- 
place humans to perform fire-control 
tasks on the battlefield. 

And to think, until 40 years ago, 
there were only sights to aim guns. 

Michael Biddle has recently been assigned 
to the Public Affairs Directorate, Military 
District of Washington, Fort McNair, 
Washington, D.C. When he wrote this 
article, he was command information 
officer in the Public Affairs Office of the 
U.S. Army Armament Research and 
Development Center, Dover, N.J. He 
received a bachelor's degree in secondary 
education (English) from Pennsylvania 
State University and a master's degree in 
English literature from Villanova Uni- 
versity, Pa. 
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In a scene from the Academy Award- 
winning film, Patton, actor George C. 
Scott, as the flamboyant World War I1 
armor leader, stands in the middle of a 

: North African street, blasting away 
with his famous ivory-handled pistol 
a t  strafing German aircraft as bullets 
kick up the dust about his feet. The 

: scene, based on an actual event, dem- 
' 

onstrates that military legends feel the I .h 

L. samesense of frustration that ordinary . - aoldiers feel when they are forced to 
- confront an air attack with inadequate 
, means of air defense. - 

In the past, the U.S. Army has fought 
on the battlefield with little concern 
about attack from the air. Troops and 
convoys were occasionally bombed or 
strafed with machine gun or cannon 
fire, but our forces enjoyed the luxury 
of air superiority most of the time. 

All that is behind us now. 
Since AirLand Battle Doctrine allots 

air defense assets sparingly, the threat 
, will be guaranteed complete air supe 

,- riority over certain portions of the air- 
$ land battlefield. This means U.S sol- 

L 

The Air Threat First Appears 
Confederate officers facing the 

Union Army of the Potomac on the 
outskirts d Richmond, Va., a t  the 
beginning of the Peninsula Campaign 
were not much concerned when the 
Federals put up history's first military 
a i rc ra f tan  observation balloon. The 
ball ofred and white silk rose on a light 
wind off the James and, anchored by 
hawsers, dangled over the Federal 
lines. The Confederates knew wha was 
in the balloon, an early aviation enthu- 
siast, Professor Thaddeus Lowe, they 
had read about prior to the war and 
considered mildy eccentric. The gray- 
clad officers worried less about the bal- 
loonist's spying than they did about 
the balloon's affect on their troops..All 
up and down the skirmish line, Rebel 
sharpshooters, who must have known 
the balloon was hopelessly out of 
range, were unable to resist the temp- 
tation. They began banging away, r e  
vealing their positions and wasting 
precious ammunition. The Southerners 
finally wheeled a field artillery piece 

frcm the 
craft War 

out of battery and, after many adjust- 
ments made difficult by the notorious 
unreliability of Confederate time fuzes, 
put air bursts sufficiently close to the 
balloon to persuade the professor to 
descend. 

The anti-aircraft war had begun, but 
it was slow to escalate. 

Biplanes and Pigeons 
World War I aviators considered the 

war in the trenches to be, both literally 
and figuratively, beneath them. Dur- 
ing the early years of the war, they 
refused to strafe or bomb infantry, an 
activity they considered both ungen- 
tlemanly and unsportsmanlike even 
though the word strafe derives from 
Gott strafe England or God punish 
England, the German slogan of the 
Great War. 

The mud-caked infantrymen and ma- 
chine gunners mired in the trenches 
shared none of the aviators' outdated 
notions of gallantry. Trench lines bris- 
tling with machine guns made no- 
man's-land extremely unhealthy for 
slow-moving biplanes. Revisionist his- 
torians now credit an Australian 
machine gun crew, rather than British 
flyer Capt. Roy Brown, with bringing 
down Manfred von Richthofen (the 
Red Baron). Most World War I biplanes 
served primarily in a reconnaissance 
role, and would have been considered 
little more than nuisances had it not 
been for their ability to spot artillery 
targets and troop concentrations. 



World War I's most plentiful aerial 
targets were the thousands of carrier 
pigeons who carried messages for both 
sides. The birds proved amazingly 
adept a t  flying through intense anti- 
pigeon barrages to deliver their mes- 
sages, despite wounds that won them 
decorations for valor. 

The most celebrated was a n  Allied 
bird named Cher Ami who braved gun- 
fire from both sides of the lines (the 
pigeons presented a tough visual recog- 
nition problem) to fly 25 miles in 30 
minutes with a message from the Lost 
Battalion. The bird winged home with 
a shredded wing and a broken leg that 
had to be amputated. 

An American Expeditionary Force 
pigeon named Mocker was given a 
message with the coordinates of a n  
enemy artillery battery during the U.S. 
assault on St. Mihiel. Despite being hit 
by a piece of shrapnel that cost him his 
right eye and  lacerated his  skull, 
Mocker winged his way to headquar- 
ters and the big guns were silenced. 
The feathered hero was awarded the 
Distinguished Service Cross and the 
French Croix de Guerre, lived to the 
ripe old age of 21 and was stuffed and 
mounted when he died in 1937. 

The Air Threat Grows Formidable 
The air threat grew much more in- 

timidating between the wars. During 
World War 11, technological advances 
a n d  improved ordnance made a i r  
power a dominant, some say decisive, 
factor in both the European and Pacific 
Theaters of the war. The development 
and fielding of anti-aircraft weapons 
kept pace with the manufacture of high- 
performance aircraft, but units with no 
organic air defense artillery weapons 
faced a tougher challenge. World War 
I1 airplanes, though lightly armored 
compared to modern attack aircraft, 
flew a t  the same approximate speed- 
450 knots-as attack aircraft on a 
ground-run fly today. American sailors 
and soldiers quickly discovered air- 
craft could be more than a nuisance at  
Pearl Harbor. They were caught with 
their anti-aircraft defenses down, most 
of the ammunition being stored under 
lock and key to guard against sabo- 
teurs .  Botswain 's  Mate  T h o m a s  
Donahue, assigned to the destroyer 
Monaghan's No. 4 gun, whiled away 
the time, while other sailors sawed the 
locks off magazine cabinets, by sling- 
ing wrenches a t  low-flying planes. 
Someone called up from the magazine 
a n d  asked h im wha t  he  needed. 
"Powder," Donahue called back. "I 
can't keep throwing things a t  them." 

Captain Frank W. Ebey of the 55th the plane slammed into a hillside near 
Coast Artillery set up machine guns on the hangar and burst into flames. 
the tennis court a t  the rear of his quar- The Japanese lost29 airci'aft a t  Pearl 
ters at Schofield Barracks. The four Harbor, but most of the anti-aircraft 
Japanese aircraft shot down in  the fi=e seems to have hit Honolulu. Fol- 
first wave that  hit Schofield Barracks lowing the  Pearl Harbor raid, the  
were all attributed to machine gun and government awarded Honolulu resi- 
Browning Automatic Rifle (BAR) fire. dents $500,000 for damages done by 

At Bellows Field, also on Oahu, a n  misdirected rounds. 
aviation ordnance man named Sands 
armed himself with a BAR, stepped Whirlybirds Replace Pigeons 
outside a hangar and took on a Japa- The jets which flew in the Korean 
nese warplane in a shoot-out reminis- war were virtually invulnerable to any- 
cent of Hollywood westerns. He hit a n  thing but sophisticated anti-aircraft 
aircraft piloted by Lt. Fusata Iida with weapons. Even FM 44-8 seems to admit 
a burst from the BAR. Iida, his aircraft shooting a t  high-performance aircraft 
leaking fuel and  aware he  had no with smal1,arms is apt to prove futile: 
chance toreturn to his carrier, signaled "It may be that  your best bet is to seek 
his mates that  he intended to crash his cover. Tha t  way you will survive to 
plane into the hangar. fight again," The field manual, how- 

"That sonofabitch ie coming back," ever, goes on to point out fighting back 
someone yelled to Sands. has  its advantages: "You gain two 

With Iida's tracers kickingup dust at things by fighting back. The morale 
his feet, Sands emptied a full clip ipto and  spirit of your troops will be im- 
thecwkpit of the approaching aircraft. proved by the act of shooting back a t  
The pilot slumped over inhis  cockpit as the  attacker rather t han  standing 

WINTER 1985 



floor. The pilot and .co-pilot scrambled 
out and dived into the jung1e:They 
looked up in time to watch the tank 

. . .i- . crunch their aircraft beneath its tracks. 
The fervor to shoot a t  helicopters 

knew no bounds. S.L.A. Marshall cites 
a n  incident in which a U.S. company 
commander looked down and, to his 
amazement, spotted a VC mortar crew, 
their tube elevated to near verticle, 
firing mortar rounds at  his airborne 
helicopter. 

A Washington Monthly journalist, 
writing years after the American with- 
drawal from Southeast Asia, used the 
vulnerability of Vietnam-era helicop- 
ters to small arms to tag Army Avia- 
tion with the lable "Air Oblivion." 

. . Army aviators, however, are quick to 
point out that today's attack helicop- 
ters are heavily armored, will fight 
from stand-off distances and will.use 
pop-up techniques that limit their vul- 

helpless before this threat. Also, you killer team (a light observation heli- nerability to ground fire. 
may kill or drive the attacker off." copter called a Loach and a Cobra gun- None of this has stopped Afghan 

Helicopters, only slightly more diffi- ship) was hunting NVA tanks that had rebels from shooting down an  occa- 
cult to down than World War I carrier crashed across the DMZ. The Loach sional Soviet Hind-D with rifles and 
pigeons, appeared on the battlefield, pilot saw tank trails leading into the machine guns. The rebels, however, 
just as  other martial aircraft achieved jungle and dropped down to the deck have had no success with small arms 
virtual immunity to small arms fire, to for a better look while the Cobra gun- against the Soviet's Su-24 Frogfoot 
give ground gunners new and more ship circled above. The trail was wide attack aircraft or Tu-16 high-altitude 
fruitful targets. During the Vietnam enough and the canopy high enough bombers; 
War, North Vietnamese and Viet Cong that the Loach, flying beneath the jun- As Dan Rather of CBS News painted 
soldiers became the world's foremost gle canopy, was able to follow the tank out in a nightly news broadcast, the 
authorities on shooting down helicop- tracks through the jungle. As the Afghan experience shows that while 
ters. Field Manual 44-1, Air Defense Loach rounded a bend in  the trail, it shooting down heavily armored attack 
Artillery Employment, recounts one came face to face wi'th the NVA tank helicopters with rifles and machine 
instancein Vietnam when a Viet Cong and the pilot and co-pilot wound up guns i s  difficult enough; shooting 
bowman shot down an  helicopter with looking down the tube of the tank's down sophisticated, high performance 
an  arrow. main gun. There was a loud boom. The jets without equally sophisticated 

On Nov. 24, 1963, members of the round sheared off the rotor assembly anti-aircraft weapons i s  virtually 
21st Division, Army of the Republic of and the Loach crashed onto the jungle impossible. 
Vietnam, were ambushed a s  they 
mounted a heliborne attack against a . '. . . Viet Cong battalion. The hidden enemy - - .. ;P- .. + -. 
force, equipped with five 7.9mm. ma- 
chine guns and a twin .50-caliber 
weapon, shot down one helicopter and 
an armed T-28 trainer aircraft. They . 
damaged 10 helicopters, two A-1H 
attack aircraft and one T-28. 

North Vietnamese tankers probably 
weren't issued copies of FM 44-8 which 
suggests that "it makes no sense a t  all .,- 

to shoot a t  a helicopter attacking you 
from a standoff range of three kilome- 
ters, except perhaps with the main gun 
of a tank." A North Vietnamese tank 
crew, nevertheless, shot down a U.S. 
light observation helicopter with its 
main gun, a feat of gunnery made only - 
slightly less remarkable because the 
engagement range was only a few 
meters rather than a few kilometers. 

The improbable action occurred 
north of Quang Tri in 1972. A hunter- *-. 



Grace Under Pressure 
Soldiers, however, will doubtless 

never stop trying, no matter how great 
the odds. For one thing, the confronta- 
tion between man and airplane offers 
the soldiers a chance to demonstrate 
"grace under pressure," the attribute 
novelist Ernest Hemingway consid- 
ered mankind's most admirable. Hem- 
ingway never read the FM 44-8 para- 
graph which tells machine gunners 
how to go about shooting down air- 
craft: "The gunner needs to get the 
weapon up in the air. It  can be held up 
or some support can be used. In a real 
emergency, another soldier can act as  a 
hasty firing support." When con- 
fronted with a "real emergency," how- 
ever, Hemingway's characters follow 
the prescribed technique almost to the 
letter in the novel For Whom the Bell 
Tolls. 

The scene, torn from the Spanish 
Civil War, is from the novel's famous 
"Fight on the Hilltop" segment. El 
Sordo's small band of Loyalist guerril- 
las, trapped on a hilltop, hear the drone 
of fascist warplanes and recognize 
their doom: 

The planes were coming.on stead- 
ily. They were in echelon and each 
second they grew larger and their 
noise was greater. 

"Lie on your backs t o  fire at 
them;" Sordo said. "Fire ahead of 

them as they come." 
He was watching them all the 

time. "Cabrones! Hijosde puta,"he 
said rapidly. 

"lgnacio!" he said. "Put the gun 
on the shoulder of the boy. Thou!" 
to Joaquin, "Sit there and do not 
move. Crouch over. More. No. 
More." 

He lay back and sighted with the 
automatic rifle as the planes came 
on steadily. 

"Thou, lgnacio, holdme the three 
legs of that tripod." They were dan- 
gling down the boy's back and the 
muzzle of the gun was shuddering 
from the jerking of his body that 
Joaquin could not control as he 
crouched with bent head hearing 
the droning of their coming. 

Joaquin, the band's youngest sol- 
dier and its only devout communist, 
attempts to recite the act of contrition 
over the roar of the automatic rifle, but 
cannot remember the words. 

Then there were the hahmering 
explosions past his ears and the 
gun barrel hot against his shoulder. 
It was hammering now again and 
his ears were deafened b y the muz- 
zle blast. lgnacio was pulling down 
hard on the tripod and the barrel 
was burning his back. It was ham- 

mering now in  the roar and he 
could not remember the act of 
contrition. 

Al l  he could remember was at the 
hour of our death. Amen. A t  the 
hour of our death. Amen. At  the 
hour. At  the hour. Amen. The oth- 
ers all were firing. Now and at the 
hour of our death. Amen. 

Then through the hammering of 
the gun, there was the whistle of 
the air splitting apart and then in  
the red black roar the earth rolled 
under his knees and then waved up 
to hit him in the face and the dirt 
and bits of rocks were falling all 
over and lgnacio was lying on him 
and the gun was lying on him. But 
he was not deadbecause the whis- 
tle came again and the earth rolled 
under him with the roar. Then it 
came again and the earth lurched 
under his belly and the side of the 
hilltop rose into the air and then fell 
slowly over them where they lay. 

The result was not the happy ending 
FM 44-8 writers may have preferred, 
but then Hemingway was a fatalist. 

Dennis Kurtz is e U.S. Army Air Defense 
Artillery School illustrator who is seldom 
given a chance to unleash his talent as a 
cartoonist in thepeges of Army fieldmanu- 
als and training circulars. 
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A s the most sophisticated air de- 
fense artillery weapon in the U.S. 

Army inventory, the Patriot missile sys- 
tem is vital to the AirLand Battle D&- 
trine. The Patriot's role is to protect 
deep-strike assets commanders must use 
to disrupt enemy follow-on echelon9 
before they reach the main battle areas 

Highly mobile and capable of engag 
ing multiple targets simultaneously 
Patriot will replace the Nike Hercule: 
surface-to-air missile system in provid 
ing air defense against high-to-mediun 
air threats. 

Following a 15-year Patriot test an8 I 
evaluation program, the first U.S 
Patriot battalion has deployed ta Ger 
many. This  special section brieflj 
describes the system and its employ 
ment and chronicles the weapon testinl 
and troop training which paved the wa! 
for the arrival of 4th Battalion, 3rd Ai 
Defense Artillery, in Giessen, Wes 
Germany, earlier this year. 



T he Patriot is the first Army 
weapon system designed with an  

electronic-scanning radar and com- 
puters to track and shook down many 
aircraft simultaneously while coun- 
teracting and evading enemy elec- 
tronic jammers. 

The Patriot fire unit's mission is to 
provide very low- to very high-altitude 
air defense for ground combat forces 
and high-value assets a s  determined 
by the force commander. 

Patriot is 100 percent mobile and per- 
forms its mission with less tactical 
equipment, greater fire power, improved 
electronic counter-countermeasure 
capability and simplified logistics and 
maintenance requirements. 

threat aircraft requires that the system 
be capable of multiple, simultaneous 
engagements with a rapid rate of fire. 
The system's reaction time must be 

computers to perform computational J - 
and control functions. The computers, 
in turn, regulate engagement actions 
and monitor the operational status of 
equipment subsystems. The Patriot 
system can be operated in an auto- 
matic or semiautomatic mode. 

This state-of-the-art computer tech- 
nology offers air defense artillerymen 
increased effectiveness by enabling the 
Patriot system to maintain track on 
large numbers of targets while con- 
ducting multiple simultaneous en- 
gagements. 

Patriot fights as a battalion; how- 
ever, its basic operational element is 
the firing battery. Normally six firing 

1 
batteries are in a Patriot battalion. 
More than half of the personnel in a 
Patriot battalion have non-Patriot mil- 
itary occupational specialties. 

short and it must be capable of sus- 
tained operations in a severe electronic 
countermeasure environment. 

With this in mind, the Patriot engi- 
neering effort led to a design based on 
three essential requirements 

Patriot equipment must perform 
multiple functions. 

Patriot's missile must out-perform 
all known threat aircraft. 

Patriot must perform operations 
with minimum reaction times. (In the 
complex scenario of air defense, auto- 
matic control relieves crewmen of as  
many actions as possible.) Patriot's requirements were based on 

established levels of capability against 
tactical threat aircraft characteristics, 
such as altitude, speed, maneuver and 
radar cross section. 

The number and performance of 

Patriot is the first automated, fully 
software-driven U.S. air defense artil- 

Battalion Equipment 
The Patriot air defense artillery bat- 

talion is organized into a headquarters 

lery weapon system. Software-a com- 
bination of associated computer pro- 
grams and data-enables the Patriot 
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Missile Firing Alert --a, 
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and headquarters battery with six fir- 
ing batteries. Major items of Patriot 
equipment a t  the battalion level include 
the information and coordination cen- 
tral (ICC), the communications relay 
group (CRG), the electrical power unit 
and the antenna mast group. 

The fire direction center for air de- 
fense operations in the Patriot battal- 
ion is the ICC. The ICC controls up to 
six batteries and coordinates their 
operations with those of adjacent bat- 
talions and higher headquarters. 

The CRG allows non-line-of-sight 
deployment between the ICC and the 
engagement control station. I t  pro- 
vides both a radio-wire integration ca- 
pability within the battalion and a n  
entry and exit point for inter-battalion 
communications. 

Firing Battery Equipment 
There are only five major items in a 

Patriot firing battery, a factor that 
increases supportability. Only three 
soldiers are needed to operate a battery 
during combat. The number of repair 
parts has  been reduced to approx- 
imately one quarter of the number of 
line items required in other systems. In 
addition, the Patriot has exceeded its 
meantime between failures require- 
ments. (See related story Page3 1 .) 

Each firing battery is divided into a 
headquarters section and three pla- 
toons: maintenance, fire control and 
launcher. The Patriot firing battery is 
made up of a fire control section and its 
associated launching stations. The fire 
control section consists of a radar set, 
an engagement control station (ECS), 
an  electric power plant, an  antenna 
mast group and launching stations. 

7 L 
The ECS is the only station in the fire 

unit manned during the air battle and 
, is the command and control center for 

Patriot firing battery operations. Via 
. the weapons control computer (WCC), 

the ECS controls the radar functions 
and launching stations and provides 
guidance commands to the missile. 

The ECS controls up to eight launch- 
ing stations through a VHF radio data 
link. The display and control group 
provides the operators with the data 
required to operate and control the sys- 
tem. Two operators, a n  enlisted Patriot 
system mechanic, military occupa- 
tional specialty 24T, and a Patriot air 
defense artillery officer, specialty skill 

I indicator 14E, monitor and activate 
displays. 

The operators can select the auto- 

. . _ .  . 
. . . . .  

PFC Wonda Ashley (above) and SSgt. Timothy Gondek remove the camouflage covering an 
antenna mast group after A Battery,4/3 ADA, received its marching orders. Considerable training 
emphasis was placed on breakdown,'movement and set up of the system. (Photo by Sp5 Craig 
Strawther) 

matic or semiautomatic engagement 
mode. The automatic mode allows the 
system to automatically engage tar- 
gets. In this mode, the operatots pri- 
marily monitor engagements but can 
manually override the system and 
engage targets. In the semiautomatic 
engagement mode, the operators select 
and engage targets that the system has 

detected and processed. 
The WCC is the brain of the engage- 

ment control .station. I t  controls the 
other major blocks of hardware and 
provides many processes and functions 
in order that the ECS can perform its 
air defense mission. The WCC moni- 
tors data from and delivers data to all 
major elements. Through the target 



evaluat ion,  l aunch  decision a n d  
weapon ass ignment  functions, i t  
appraises the threat and selects a n  
appropriate response. Patriot firing 
battery software provides centralized, 
real-time control of all elements of the 
fire unit. 

The radar set is a multifunction, 
phased-array radar that performs very 
low- to very high-altitude surveillance, 
target detection, target identification, 
target track, missile track, missile 
guidance a n d  electronic counter- 
countermeasure actions. , 

The radar set is not manned during 
operation. I t  is remotely controlled in 
the ECS. The radar performs functions 
that now require nine separate radars 
with other systems. 

The antenna mast group provides 
mobilequick-erect antennas and ampli- 
fiers for UHF communications among 
the ICC, the CRG and the ECS. 

Throughout the Patriot system, mes- 
sage traffic is transmitted over multi- 
ple routes, thus providing a high prob-. 
ability that, in a n  electronic counter- 
measure environment, every data mes- 
sage will reach its destination. Equip- 
ment a t  each ICC, CRG and ECS reads 
the address of each message, checks for 

Patriot air defense equipment will de- 
tect a target, bring i t  under track, iden- 
tify it and engage i t  all within a short 
reaction time. However, even in fully 
automatic operations, a variable review 
time enables thk operator to override 
the system. 

How It Works 
The radar searches its designated 

volume of air space. When a possible 
target is detected, the information on 
that possible target is relayed to the 
ECS where i t  is correlated against 
existing tracks. If the WCC determines 
that a new track does in fact exist, the 
target is brought under track. The tar- 
get evaluation, launch decision and 
weapons assignment function of the 
WCC identifies the target, determines 
its engagement eligibility and threat 
orders the target. 

Once the decision has  been made to 
engage the target, the WCC relays 
launch information and time sequence 
to the launch station and radar. After 
launch, the missile completes a n  initial 
turn, is brought under track by the 
radar, and is command-guided to a 
point in the vicinity of the target. 

The Patriot firing battery also uses 

the radar, under control of the ECS 
computer, to perform the surveillance 
function. I t  detects and establishes 
track on all targets which have entered 
the battery's coverage and provides 
track data on these targets for use by 
other operations. Surveillance must 
detect targets and place them under 
track a t  a range adequate to achieve 
the required reaction time and inter- 
cept range. Target evaluation, launch 
decisions and weapons assignment 
function progressively filters out tar- 
gets which cannot or should not be 
engaged, until a single threat is selected 
for engagement. I t  then repeats the 
process to select another target for the 
next engagement. 

Patriot brings to the battlefield new 
levels of automation. In the area of 
identification, Patriot's passive process 
will help relieve the operator of having 
to memorize large volumes of identifi- 
cation information a s  the present sys- 
tem requires. 

Patriot's fast  reaction capability, 
greater firepower and ability to operate 
in a severe electronic countermeasure 
environment meet the Army's require- 
ments to defeat the air-supported threat 
estimated for the post-1980s. 

In  the fully automatic mode, the 



quires that Patriot battalions be de- 
ployed in both the tactical and the rear 
operations areas. Although there are 
many similarities in how the battal- 
ions in each area fight, there are many 

C 
distinct differences-especially in de- 
fense design, command and control 
and movement doctrine. 

In  the air-land battle. the role of air 
defense artillery is to support the force 
commander's concept of the operation. 
Since Patriot battalions are a theater 
army asset, they are employed to sup- 
port the theater commander's concept 
of the operation. Generally, this means 
that Patriot employment will be dic- 

, tated by operational rather than tacti- 6 cal objectives. 
- , . Patriot battalions in the combat zone 

re 
support the deep, close-in and rear bat- Ir tles defined by the AirLand Battle Doc- 
trine. Patriot coverage over the divi- 
sional close-in battle area comple- 
ments the coverage provided by organic 
short-range air defense battalions. It  

% - denies medium- to very high-altitude 
attack options to the enemy. 

The air defense protection provided 
by Patriot battalions contributes to the 
rear battle by engaging and destroying 
enemy deep-strike aircraft overflying 
the divisional area before they can 
reach the rear area. 

Patriot coverage also provides de- 
fense of the division and corps com- 
mander's deep-battle assets. Patriot 

Sp4 Byron Lockwood, a systems operator with 4/3 ADA, checks the Patriot radar system during 
testing at White Sands Missile Range, N.M. 

units would move farther forward, but 
not necessarily with the maneuver 
force, to support the force in deep- 
attack maneuvers. 

Patriot battalions in the communi- 
cations zone provide dedicated point 
defense of the theater commander's 
deep-attack assets. Because these deep- 
attack assets are critical to the success 
of the theater campaign and are likely 
to be high-priority enemy targets, their 
protection from air attack is para- 
mount. The area coverage provided by 
these Patriot battalions contributes to 
the air component of the rear battle for 
selected airspace within the communi- 
cations zone. 

Def ense Design 
Because Patriot is a sector system, 

the orientation of the firing batteries 
takes on additional importance. The 
use of electronic countermeasure tac- 
tics increases the need for multiple unit 
coverage for triangulation. Effective 
Patriot defenses can be designed by 
using the tactic of convergent primary 
target line orientation. Using this tac- 
tic, the primary target line of one bat- 
tery crosses the line of a t  least one 
other battery. The exact orientation of 
the battery's primary target line de- 
pends on the tactical situation (Fig. 1). 

This tactic maximizes mutual sup- 
port, overlapping fires and defense in 



weighted defense and a balanced de- 
fense. 

The first type should be used only 
when there is very high probability the 
attack will come from one direction 
and there are sufficient air defense 
weapons whose fires can be brought to 
bear against a n  attacker who comes 
from a different direction. 

Should the situation lack either of 
these conditions, the balanced point 
defense should be employed. The bal- 
anced point defense is the norm. The 
Patriot defense should be oriented on 
the highest-priority asset. When de- 
signing the defense, a kill zone for 
Patriot should be established to take 
advantage of Patriot's high rate of fire. 
The Patriot batteries should be posi- 
tioned 15 to 20 kilometers apart from 
each other and from the defended as- 
sets. Figure 3 shows a balanced and a 
weighted point defense. 

Movement Doctrine 
Patriot units move to respond to 

major shifts of fkiendly forces, to re- 
establish defenses of critical assets 
when the assets move, to respond to 
changes in mission assignments, to 

depth. I t  does so by sacrificing some of weighted coverage. Early engagement displace to alternate positions for sur- 
the additional area coverage which and mutual support are also desirable vivability and also to ensure overall 
could be gained by using a divergent or traits of an  area defense. defense integrity. 
parallel primary target line orientation. Patriot batteries should be positioned Patriot batteries in area defenses in 

Typically, Patriot battalions estab- approximately 20 to 30'kilometers apart the tactical operations should move 
lish area defenses in  the tactical opera- and 40 to 60 kilometers behind the for- twice a day. The Patriot battalion fire 
tions area. Against a n  initial air opera- ward line of own troops. Figure 2 shows direction center should also move daily. 
tion, the purpose of the area defense is a typical area defense design. These are planning factors and include 
to counter enemy attempts to penetrate Usually, Patriot battalions establish moves for survivability a fd  changes in 
into the rear operations area to attack point defenses in the rear operations coverage requirements. Remember 
deep-strike assets. Against enemy air area. A single point defense by the though, that moving units cannot fire. 
support of ground operations, the Patriot battalion may afford protec- Too many units moving at,once re- 
Patriot area defense purpose changes tion to more than one critical asset duces firepower. Generally no more 
to protection of the front-line divisions. based on the relative geographic loca- than one-third of the battalion should 

Patriot battalions employed in a n  tion of the assets. There are basically be on the move a t  one time. The S-3 
area defense should always position two types of Patriot point defenses-a should keep two-thirds of the battalion 
their firing batteries to achieve over- 
lapping fires, defense i n  depth and 
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available for the air defense artillery 
mission. No more than two firing bat- 
teries, or one firing battery and the bat- 
talion fire direction center, should move 
simultaneously. The movement of bat- 
teries should be randomly scheduled 
and planned to prevent the recognition 
of a template. 

Naturally, movement for self-defense 
will disrupt the schedule, but it is better 
to vary from a plan than to have no 
plan a t  all. Movements should be made 
when the air threat is a t  its lowest, 
usually a t  night or i n  adverseweather; 
however, moves will also be made dur- 
ing daylight hours. 

Command and Control 
The command and control structure 

for Patriot units is identical to that of 
Hawk units since both Patriot and 
Hawk are currently theater army as- 
sets. The Army of Excellence transi- 
tion will make Hawk a corps asset. The 
command chain for Patriot consists 
entirely of "green suiters" from the 
battery through the Army component 
of the theater. However, the control 
chain for Patriot has a "blue suiter" 
component. Typically, the Air Force 
exercises operational control of theater 
army air defense artillery forces. 

But the nitty-gritty of command and 
control is in the application of the rules 
of engagement and supplemental fire 
control measures. The Patriot system's 

software embeds and automates many 
of these standard command and con- 
trol procedures. Yet, it contains the 
flexibility to activate selected rules and 
measures and to change parameters 
quickly. Much of what the Hawk and 
Nike-Hercules tactical control officers 
had to mentally keep track of is now 
managed by the Patriot system. We 
should take advantage of the auto- 
mated capabilities of the system in our 
doctrine-and we do. 

Some of the key points to Patriot 
command and control doctrine are 
founded on the philosophy of fighting 
as  a battalion rather than as  indivi- 
dual fire units. The right of self-defense 
is applied on a battalion level. A Patriot 
battery should engage in self-defense if 
an  aircraft attacks an  adjacent Patriot 
battery, since this engagement would 
protect the battalion as  a whole. 

The normal wartime level of control 
is the Patriot battalion, because the 
Patriot battalion is the echelon which 
can best fight the air battle. Higher 
echelons. due to their communications 
and automated data-processing equip- 
ment, are best equipped to handle mas- 
sive saturation raids. Likewise. the 
recommended wartime modes of con- 
trol for Patriot are decentralized a t  bat- 
talion and centralized a t  battery. Once 
again, this reinforces the concept of 
fighting as a battalion. 

Of particular importance are the doc- 
trinal recommendations.for the use of 
the automatic engagement andidenti- 
fication modes. Some soldiers will point 
out that Hawk also has a n  automatic 
engagement mode, but Hawk has never 
been allowed touse it. That's because it 
has never been in our doctrine. But 
now, Patriot doctrine clearly recom- 
mends the use of both the automatic 
engagement and automatic identifica- 
tion modes; By using the automatic 
modes, the operators are free to make 
decisions which the system cannot 
make and to review, approve, or dis- 
approve computer decisions instead of 
performing second-by-second book- 
keeping on scores of air targets. Use of 
the automatic modes with operator 
override results in more effective air 
battle management and thus better air 
defense for the force. 

Patriot and Hawk Interoperability 
One of the key areas in command 

and control is the technical interoper- 
ability between Patriot and Hawk 
through the AN/TSQ-73 Missile Minder 
Command and Control System. Air- 
Land Battle Doctrine and composite 
deployments in NATO and contingency 
areas, plus the need for rapid reconsti- 
tution with command and control flex- 
ibility, indicate that  interoperability is 
essential. 

Developing the technical interoper- 

Schematic organization of a Patriot battalion, with links to adjacent battalions. The eight launchers for each fire unit are not shown, as well as all the 
logistic support vehicles, the prime movers, the generator sets, etc. 
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ability in the hardware, software and long-range goal for air defense artillery 
communications is being addressed in interoperability since i t  is not a current 
a four-phase approach. Software modifications will be made to requirement. Phase IV is an  extension 

Phase I interoperability between the the Missile Minder and to Patriot to of Phase I11 interoperability in which 
Hawk and Patriot only occurs through 
the air defense artillery brigade Missile 
Minder. Software modifications to the 
Missile Minder have been made to 
incorporate Patriot weapons' assign- 
ment and display requirements. Due to 
data link and software limitations, 
direct Patriot battalion to Hawk bat- 
talion exchange cannot occur a s  long 
as brigade is "in the loop." Brigade is 

allow command and control exchanges 
and to incorporate the firing doctrine 
for composite brigades. 

This phase will include modifications 
to interoperate with and support short: 
range air defense command and con- 
trol. I t  will also improve the air defense 
artillery unit's ability to operate in the 
normal joint and combined air defense 
environment. 

the Joint Tactical Information Distri- 
bution System would be embedded into 
each Patriot battery. This would allow 
interoperability for ~ a t r i b t  fire units to 
Hawk fire units while retaining the 
ability to command and control fires a t  
battalion and higher echelons. 

Patriot doctrine is constantly being 
upgraded and revised based on system 
changes, new air  defense artillery 

the normal joint and combined inter- Phase I11 is a continuation of Phase operational concepts and input from 
face with the Air Force. I1 efforts. The Joint Tactical Informa- the field. Tactical units are incorporat- 

In the event of loss of the brigade tion Distribution System will be em- ing the doctrine into tactical and field 
Missile Minder, any Hawk battalion bedded in the Hawk system down to standing operating procedures, opera- 
can assume brigade fire direction cen- platoon level. With the appropriate tions plans and supporting plans, as 
terfunctionsandre-establishlinkswith software modifications to allow com- Patriot takes its place a s  the corner- 
Patriot battalions, other Hawk battal- mand and control exchanges and in- stone of theater army air defense artil- 
ions and the joint and combined air formation displays, this phase will lery. 
defense force. allow the integration of Hawk platoons 

Phase I1 interoperabil&&imed a t  with the Patriot battalion. This will 
achieving direct Patriot. battalion to provide flexible employment and recon- 
Hawk battalion exchanges even with stitution options to air defense artillery 
the air defense artillery brigade "in the commanders. The data message stand- 
loop." The Joint Tactical Information ard will additionally allow Hawk fire 
Distribution System, with its associ- units tointeroperatein the absence of a 
ated message standard and data link battalion fire direction center. 
protocol, will ensure compatible links. Phase IV should be considered a 

Capt. Michael B. Bearce is a doctrine 
writer in the Tactics Department, U.S. Army 
Air Defense Artillery School. Fort Bliss, 
Texas. A graduate of the U.S. Military 
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clude commanding a Hawk battery and 
working as a Patriot tactical director and 
weapon employment analyst. 



by Brig. Gen. Donald R. Infante 

P atriot, perhaps the most tested 
and proven weapon system eve] 

to hit the field, is now taking its place 
on the front line of defense. The deci- 
sion to deploy Patriot to West Germany 
followed a rigorous, highly successful 
10-week operational test, conducted by 
the  Army's Operational Test and  
Evaluation Agency, involving more 
than 2,000 people. 

This  operational test, Follow-on 
Evaluation (FOE) 111, was designed to 
test Patriot's ability to shoot, move, 
communicate and sustain. In every 
area, Patriot met or exceeded test crite- 
ria. The successes of FOE I11 prompted 
a decision by Secretary of the Army 
John 0. Marsh Jr .  to initiate deploy- 
ment of Patriot to Europe. The first 
unit deployed, FOE 111's 4th Battalion, 
3rd Air Defense Artillery, will soon be 
joined by six additional U.S.-manned 
battalions. Additionally, several allies 
are actively pursuing acquisition of 
Patriot or have expressed interest in 
the system. 

Patriot is the world's most capable 
air defense system. Its automation, 
electronic countercountermeasure capa- 
bilities, multiple-simultaneous en- 
gagement capabilities, self-diagnostics 
and growing availability rate make it 
Ai r  Defense Art i l lery 's  premier  

- weapon. I ts  reliance upon easy-to- '. update software will permit Patriot to 
i .' remain ahead of the manned air threat 
. ,: far into the future. 

I ts  capabilities were substantiated 
through FOE I11 which tested mission $ performance, reliability, availability, 
ma-intainability, training. interopera- 

. b~l i ty  and survivability. During its 
' j research and development, Patriot was 

subjected to hundreds of search and 
; track tests and more than 80 firings. Of 

those firings, every missile with a tac- 
tical warhead destroyed its target. 

FOE I11 focused on demonstrating 
system reliability improvements above 
the previous year's performance in  
FOE 11. In July 1983, a decision to 
delay Patriot's European deployment 
until the system's reliability matured 
to a n  acceptable level was made by 
Undersecretary of the Army James R. 
Ambrose. 

A "tied back" Patriot missile heads for a proximity intercept with a full scale OF-1 02 target. The 
intercept was so accurate that the missile sheared the pod and wing from the aircraft. 

Growth in availability is a natural 
phenomenon for new systems. Avail- 
ability rates grow with emerging 
expertise in manufacturing, training 
and field operations. Normally this 
process takes several years. However, 
during the year between FOE I1 and 
FOE 111, factory testing of components 
a n d  assembled end items and  the  
period of collective training for the 
newly formed Patriot battalion were 
beefed-up. Several hardware and man- 
ufacturing improvements were imple- 
mented and new training devices were 
fielded. A period of system "burn in" 
was initiated. The fire control section 
major end items were operated as a n  
integrated unit for more than 1,000 
hours to eliminate problems of "infant 
mortality" before the Army would buy 
the production set. The result of this 
strenuous year of activity was the grat- 
ifying performance of equipment and 
soldiers during FOE 111. 

The operational environment in  
which the system was tested included 
a n  extended field problem involving 
multiples of tactical movements, em- 
placements and return to the air battle 
under varying conditions of day, night, 
adverse weather and nuclear, biologi- 

cal and chemical (NBC) protective pos- 
tures. Intermeshed with the maneuver 
phase were 16 large-scale search and 
track trials during which instrumenta- 
tion captured every tactical decision by 
man or machine in the conduct of the 
air battle against 600 sorties of U.S. Air 
Force, Navy, Marine Corps and Air 
National Guard aircraft. . 

As a finale, FOE I11 concluded with 
four successful live-fire engagements 
against full-scale fighter aircraft, all of 
which employed electronic countermea- 
sures (ECM). In all, more than 60 days 
of intensive operations were executed 
by the 4/3 ADA during a test designed 
to induce human fatigue a s  a n  opera- 
tional factor. 

Operational measurements revealed 
a n  astonishing 100 percent increase in 
fire unit availability over the previous 
year's experiences. This operational 
availability combined with Patriot's 
tremendous increase in firepower and 
Patriot's super performance in heavy 
ECM environments provides a quan- 
tum leap in defense capability above 
currently fielded systems. The overall 
Patriot battery-level operational avail- 
abilty, achieved in FOE 111, exceeded 
that of many systems that have been in 






































































