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MAJOR GENERAL JOHN J. KOEHLER, JR. 

replacement wfl know his job when he arrives at 
,n my first Intercept Point, I emphasized his unit. 

that the Air Defense School exists for one primary Various types of media are used in self-paced f- 
purpose-to support Air Defense Artillerymen in instruction. The student first learns from the - 
the field. One aspect of this support involves media [printed text, audiovisual equipment and 
previding units in the field with well-trained material, etc.], then practices on the ~e tua l  
soldiers in the shortest possible time. equipment. He is then examined on every critical 

Self-paced instruction is one means through task by hands-on equipment testing. No longer is 
which the School can definitely improve perform- 70 percent a passing score as in conventional 
ance; yet, I know from discussion with command- instruction; 100 percent successful completion of 
ers in the field that there is considerable critical tasks is required of every student before 
apprehension over thii program. Some doubt the he graduates from the course and is awarded the 
quality of the future graduate of self-paeed MOS. 
operator and maintenance courses. They fbd  it The instruction is consistent. Eoch student 
difficult to believe that a fully-qualified graduate receives the same highquality instruction as the 
can be produced through self-pacing in less time next. No longer is class content unduly influenced 
than it takes with conventional instruetion. In this by the whims and the capabilities and limitations 
article, I want to try Ito clear up some of the of the individual instructor. 
misunderstanding that may exist with regard to With assistance from education specialists, 
self-paced instruction. courses are developed by subject matter experts- 

As the name implies, the soldier undergoing a people who have been in the field and know what 
course of self-paced instruction learns at his own an operator or mechanic must be able to do to 
bdividual rate. Those who learn faster will perform his job in a unit. All instructied inaterial 
complete the course and reach their units of is validated prior to its actual use. 
assignment sooner. Most commanders would, of An additional advantage of a self-paced course 
course, like this aspect of the program-but not at is that it not only can be used in the School but a h  
the expense of receilving a replacement who is not crra be exported to the field. This provides the unit - 
well-trained. So let's exsmine some other aspects a means of conducting high-caliber refresher 
of the program that may not he as well known but training without extensive preparation by unit 
are even more important-the that assure the personnel. Moreover, e-ommaaders a d  other 
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s u p e w h r s  cam me exactly what the sohlhr is 
buglit a t  the S c W .  

If unit cglnmanders and s n p e m h r s  don't like 
same par& of the murse, or think it &odd contain 
&her critical tasks, tsey cam identify f& let the 
Sehosl know] s p e d f i d y  what they t hhk  is 
needed ta improve the course. Chmes will be 
updated and revised as requird. 

A t  present, the S c h d  is .csad~wetiag two 
self-paced caursmx AN/&@&-T1 W a r  Sigast 
Sirpulptor klointenrtleea and F o m d  Area AIert- 
ing Radar Maintenance. Development efforts are  
now eowentrated on tsnr operator courses f o r  the 
Chaparral, Vukan, and Improved Hawk weapon 
systems [MW 16P10,16R10,16D10,16E101. Vd- 
dotion of the Cbparrai crewman course is in 
progress d the course will be implemented in 
the 8th quarter, FY 78, The remaining three 
courses will be Implemented in the 1st quarter, FY 
m. 

Another f8apwtamt effort is the e l f - p d q g  of 
basic elsetronics a d  digital fundammtds ioŝ fsno 
t h .  Them i n s k b a l  modules will be used in 
most of the courses taught at &he WOOL An 
aut-growth of this effort i~ a baste eIee6.onEcs 

" 

sell-paced kaining w a g e  &at will be exported 
to the field to satisfy the d e m d  for refresher 
training in basic electronics. 

Fur ther  work is beiarg done under a 
Government conkaet with Raythem Comp#my to 

self-pace the Impraved Hawk Firing Section 
Maintenance Course [MOS 24C201 and to develep 
106 fault isolation training exercises for MOS 24C 
a d  24G. These exercirres are d d p d  to provide 
tronbleshoothg practice without usiqj r t e u  

equipment or expensive mock-ups. Tbe target 
date for completion of the cantract is May 1978. 

Future dewlopmental sfforts win focus om the 
following comes:  

Improved Hawk Fire Control ~ a i n t e i b a .  
m Improved Hawk Information COOrdiPktjon 

Central Maintenance. 
Air Defense Acquisition Rrwlar Crewman. 
I Chaparral System Mechoaic. 

V h  1Wecmc. 
The use of self-paced instruction appears to be 

a dynamic approach th& will provide a much 
be t te r  qualified and moFe experienced and 
%~Ifconfklent graduate to the miits in the field. I 
shall continve b mai to r  our madnates to insure 
that the progmm is 



VICE CHIEF O F  STAFF 
OF THE ARMY COMMENTS 

Dear Sir: 
General Walter T. Kerwin, Jr., Vice Chief of 

Staff of the Army, recently addressed the El Paso 
Chapter of the Association of the US Army here at  
Fort Bliss. The thrust of his address was to explain 
the necessity for support of the total Army, and I 
think your readers would be interested in his 
remarks. With his approval, I am quoting some of 
them for publication. 

He opened the address by saying, "I'm happy 
to report that because we are strong our nation is 
a t  peace," thus reemphasizing the words of 
President Jimmy Carter. 

To a group comprised of more than 380 
members of both the local military and civilian 
communities, General Kerwin advised that our 
National strength is the best guarantee of peace 
and the best guarantee of our National security. 

Again quoting President Carter, the general 
noted that our security is based on our National 
will, combined with the strength of our Armed 
Forces. He also noted that, while there are 
problems in the strength of our Reserve forces, we 
must depend on our Resewe forces more than 
anyone realizes. 

General Kerwin went on to explain that for 
many years the military has paid only "lip service" 
to the Reserve components. "All the emphasis for 
many, many years seemed to be on the Active 
component. But today, we, for National survival, 
are committed to the total Army, which includes 
the Resewe components of the Army. 

"In the past, the Reserves were there for 
maybe a year before they were committed. Today, 
they will be committed a t  the same time as the 
Active force. 

"More than half of the support units for the 
initial phase of war must come from the 
Reserves," the general added. "Thus, we must 

depend on the total Army." 
He explained that there is both a philosophical 

and a practical reason for maintaining a total 
Army. From the philosophical viewpoint, the 
Army is part of the people. This has been one of 
the Army's greatest strengths. 

He noted tha t  the average person can 
empathize with the Army because the Army is 
more a people service. The Army doesn't have 
nuclear submarines or sophisticated aircraft that 
are beyond the comprehension of the average 
citizen. The Reserve and National Guard provide a 
great reinforcement for this empathy. 

"Many people don't realize that the Army 
Reserve and the National Guard are located in 
more than 6,000 communities across the United 

. States. That means that in 6,000 communities 
across the country there are at least 100 Reserve 
or Guard component personnel in the community, 
and many of them are leaders in their own 
communities. 

"If Vietnam taught us anything at  all, it's that 
the Army can succeed only if it has the support of 
the American people. Without that support, the 
Army failed and the Nation failed." 

On the practical side, General Kerwin noted 
that we have a problem in that we must continue 
to provide an adequate security program without 
bankrupting the economy. Following World War 
11, we spent a lot of money on the nuclear umbrella 
while playing catch up with the conventional 
forces. "We must find a balance," he noted, "and 
that balance includes the Active and Reserve 
components. 

"Our strength depends upon our Allies," he 
continued, again quoting the President. "We've 
reaffirmed our commitment to Europe. This year 
we are going to demonstrate this commitment by 
further modernizing and strengthening all our 
military capabilities in Europe." 

To increase the effectiveness of the troops in 
r) 

Europe we must sacrifice certain items at  home. 
"To accomplish this," he explained, "we are going 
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to withdraw equipment from both the Active 
, Army and Reserve components in the United 

States and move it to Europe in prepositioned 
stockpiles. This will make i t  more readily 
available." 

The general moved on to  the pace of training 
and the increased tempo of combat arms training, 
including air defense. Specifically, he pointed to 
the speeding up of the Patriot and Stinger 
systems, the contracting for the DIVAD gun 
system, and the emphasis on the Roland project. 
All of these are aimed at  achieving the readiness 
goal established by the Chief of Staff of the Army 
and the Secretary of the Army. 

"Another very important goal is the people 
goal," he emphasized. "The goal today is to 
provide the Army not only with quantity people 
but, more importantly, with the quality of people 
it needs. Today, we have about the best overall 
quality of people we've had in many a decade." 

General Kerwin praised the rapport between 
the El Paso and Fort Bliss communities. "There is 
today, between this civilian community and this 
military community, probably the best rapport of 
any place in the continental United States. There 
is a sincere higher level of interest in this 
country's defense here today than there is in most 
places. 

"This community is really a part of the Army. 
As General Abrahms said not too long ago, 'The 

. Army is people.' Regardless of what side of the 
fence you live on," he concluded, "whether i t  is El 
Paso or Fort Bliss, you are all part of the Army." 

EDWARD C. STARNES 
Public Information Officer 
Fort Bliss, Texas 

A WORD FROM AUSTRALIA 

Dear Sir: 
Enclosed is your readership survey question- 

naire. 1 hope that my comments are of assistance. 
The magazine is most interesting and of excellent 
quality. We really look forward to receiving each 
COPY. 

Will you please send me a back copy of the 
September 1974 edition of Air Defense Trends or, 
if that is not possible, could you please photocopy 
the article, "Small Arms in Air Defense," by LTC 
Rudy J. Wagner from that edition? 

For our training program, will you also include 
a copy of t he  poster "Soviet Air Defense 
Weapons" from Air Defense Trends, October- 

C\ December 1975? 
The six "Soviet and Warsaw Pact Aircraft" 

posters sent to us last year have contributed 
considerably to our battalion training program. 

Thank you very much for your past assistance 
and for any future assistance. 

SGT Ian Kuring 
Air Defense Platoon, 6RAR 
c/-Mil. P.O. 
Enoggera, 4052 
Queensland, Australia 

The material requested has been provided, but our 
readers are adwised that the supply of Sowiet 
weapons posters is exhausted and the aircraft 
poster supply wiU probably last about 1 more 
month. However, the weapons poster is now 
available in Graphic Training Aid [GTA]  format 
from your Training Aid Support Center, and an 
aircraft GTA should be available in  about 3 
months. -Ed .  

FROM THE MARINES 

Dear Sir: 
In the Oct-Dec 77 issue of your magazine, you 

mention that you have additional copies of aircraft 
and air defense weapons posters available. I would 
like to order a complete set. 

As a Marine F-4 Squadron Intelligence Officer, 
it is my responsibility to insure that our air crews 
are proficient in aircraft and SAM systems 
recognition and knowledgeable in their capabili- 
ties. 

In a Letter to the Editor-on the same page of 
the same issue-mention is made of a recent AIR 
DEFENSE Magazine article on Soviet air defense 
weapon systems. Being a new subscriber, our unit 
didn't receive that issue. 1 would, therefore, 
appreciate information on how to order that 
particular back issue or a t  least a XEROX copy of 
the article. 

Thank you for your assistance. 
1LT DONALD S. JEFFERSON, USMC 
VMFA-323 S2 
MAG-11, 3D MAW, FMF PAC 
MCAS, El Toro, CA 92709 

We welcome the opportunity to assist in air 
defense in any way we can throughout the 
Department of Defense. -Ed .  

AIRCRAFT RECOGNITION 

Dear Sir: 
After 4 years in Europe, assigned to a 

Chaparral/Vulcan battalion of a division, we are 
still perplexed a t  the inadequacy of the aircraft 
recognition program. A great deal of stress is 
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placed on the program, and most 16P and 16R 
personnel can master the requirements with little 
effort.  Our  concern i s  based on t h e  new 
developments in the world political scene and how 
these developments affect the efficiency of the 
present aircraft recognition program. 

Not knowing what country might be leaning 
which direction on any given day, the possibility 
exists that  our air defense gunners may be faced 
with the problem of distinguishing MiGs or F-4s on 
the friendly side from those on the enemy side. 
This leads us to believe that some other method 
than the WEFT method for aircraft identification 
should be developed. 

Several alternatives exist; possibly attack 
profiles or attack techniques could be included in 
aircraft recognition classes. Consideration could 
be given to including aircraft markings and 
pattern painting techniques. Another alternative 
is redesignation of aircraft recognition as a 
secondary means of target identification and 
implementing more thorough and effective 
airspace management practices. If successful 
combined arms training were conducted between 
the Air Force and the Army, then airspace 
management could viably become the primary 
means of identifying friendly aircraft. 

All in all, aircraft recognition, as it is now 
taught, is proving to be less than adequate. This 
could become very apparent in open conflict when 
our air defense gunners have to decide which side 
that  F-4 is on as  i t  passes their positions enroute 
to the soft rear area. 

CHRISTOPHER K. RASH 
CPT, ADA 
B, 3/61 ADA 

WALTER P. SCHAEFER 
lLT,  ADA 
B, 3/61 ADA 

REPLY TO LETTER FROM CPT RASH 
AND l L T  SCHAEFER 

Certainly there has been an inadequacy in 
aircraft recognition training. Realizing this, the 
Air Defense School is developing new TEC lessons 
on aircraft recognition, which will be fielded near 
the end of this year. The lessons correct many 
deficiencies of the GOAR Kit by adding realism, 
motion sequences, and paired comparisons, to 
name but a few of the innovations. See the Oct-Dec 
1977 issue of AIR DEFENSE Magazine for a full 
report on this new technique. 

It i s  also t r u e  t h a t  political si tuations 
throughout the world constantly change, so i t  is 

impossible to maintain an up-to-date program that 
also teaches insignia and camouflage schemes. ,T 
There are thousands of different combinations. 
Also, upon the outbreak of hostilities, camouflage 
schemes are usually modified and new ones added. 
For these reasons, a course on this aspect of 
aircraft identification becomes unrealistic. 

The problems of insignia, camouflage, and 
attack profiles and techniques, as  they relate to 
aircraft recognition, are  taught in the Air Defense 
Officer Advanced Course. Aircraft recognition is 
taught, but no attempt is made to cover all of the 
insignia or camouflage schemes. Further, from a 
study of aircraft attack profiles, it is impossible to 
identify aircraft based on attack profiles. Indeed, 
attack techniques were changed almost daily in 
recent conflicts to meet the changing threat and 
conditions. 

Certainly, the problem of adequately teaching 
aircraft recognition exists. Problems that cannot 
be fully solved will probably exist for some time, 
but the new TEC lessons go a long way in 
improving the present program. With annual 
updates, TEC should remain the most up-to-date 
and comprehensive program for VACR training 
that is practically possible. 

-MAJ D.W. Shaw 111 

"IMPORTANT" '3 

Recently,  a n  AIR D E F E N S E  Magazine 
readership survey form was mailed to all units 
receiving the magazine, to be completed and 
returned. The survey helps insure the accuracy 
and effectiveness of our distribution system. To 
date, less than 20 percent of the survey forms have 
been returned. 

If your unit is one who has not returned the 
form, please do so immediately to avoid any 
possible delay in receiving your copies of the 
magazine in the future. If the survey form has 
been misplaced, please mail a note listing your 
current mailing address to: US Army Air Defense 
School, ATTN: ATSA-DT-TER, Fort Bliss, TX 
79916. 

Comments in the form of letters to the Editor 
regarding articles that we publish are solicited as 
a long-standing means of acquiring information dn 
reader reactions. Tell us what you think about 9 what we have published, or failed to publish, then , 

we can act effectively as we look to the future. 
-Editor 
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The US Army is developing a new divisional 
r air defense [DIVAD] gun to replace the current 

r 20-mm Vulcan. Scheduled to be deployed in the 
mid-1980s, it will provide significantly improved 
air defense for our forward area combat elements. 
I t  will have sufficient range, lethality, and mobility 
[as well as protection for crew members] to allow 
it to fight with, and provide continuous air defense 
for, maneuvering armored and mechanized 
infantry forces. Two major companies, General 
Dynamics and Ford Aerospace and Communica- 
tions Corporation, were recently selected to 
develop separate prototype systems. The DIVAD 
gun will be an all-weather, radar-directed system 
mounted on a modified M48A5 tank chassis. Both 
contractors propose two-barrel gun systems. The 
General Dynamic's prototype will be a twin 35-mm 
and Ford's will be a twin 40-mm system. 

The Army will allow the two companies 29 
months to develop the proposed systems. Each 
contractor will deliver two prototype units to the 

r :  

Army a t  Fort Bliss, Texas, for developmental and 
operational testing [DT/OTl a t  the end of the 
29-month period. The DT/OT will be completed in 
90 days and is in effect a "shoot-off" between both 
contractors. The results of the "shoot-off" will 
constitute a vital portion of the decision process to 
determine which company will be awarded the 
initial production contract. 

The focal point for coordinating personnel, 
logistics, and training aspects and providing user 
interface with the Program Manager for the new 
DIVAD gun is the TRADOC System Manager 
[TSMI. The DIVAD gun TSM is COL Gary C. 
Mahan. The  DIVAD TSM office has  been 
established a t  the US Army Air Defense Center 
and School, Fort Bliss, Texas. Questions or 
comments should be directed to the DIVAD TSM 
by calling AUTOVON 978-6546/7242 or writing to 
Commandant, US Army Air Defense School, 
ATTN: ATSA-SM-L, Fort Bliss, Texas 79916. 
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personnel concerns the evolution of the corre- 
sponding Soviet branch of service. The entry is 
signed by General-Colonel of Arti l lery P.G. 

he Soviet Military Encyclopedia entered T Levchenko, who is currently Chief of the Soviet 
,to print last year, with volumes I and I1 [of 8 Air Defense branch of service. I t  is interesting to 
planned] issued thus far. The chief editorial note, in reading General Levchenko's entry, how 
commission was chaired by Marshal of the Soviet Soviet perspectives of the air defense problem 
Union, A.A. Crechko, former Minister of Defense. shaped their  combat development activities 

toward doctrine, tactics, and weaponry that we 
commission, including see in active service today. Equally interesting are 

Admiral of t of the Soviet Union, his observations of US and NATO developments 
Gorshkov an  Marshal of Aviation, and his perhaps stronger recognition of the 
Kutakhov. The issions, reflecting the revolution in military affairs brought on by 

coverage, include war burgeoning technology. 
The article that follows is based on excerpts 

from Voyska Protivovozdushnoi Oboroni 
military personages. Sukhoputnykh Voisk [Forces of Anti-Air Defense 

One of the Deputy of the Ground Forces], hereinafter called PVO SV. Military Science, General ant P.A. Zhilin, The acronym PVO by itself will be used, as in 
head of the Institute of 

the USSR. The article includes some terms which do not 
One of General Zhilin's Dep t ransla te  handily. Particularly,  Soviet  usage 

N. Shehovtsov, visited the describing military organization varies somewhat 
from our own and will be approximated or given in 

Command and General  Staff 
Leavenworth, Kansas. Ob'yedineniye-a major field force, e.g., Army 

Another name of current intere or Front. 
Soyedineniye-corps, division, o r  brigade, 

literally a thing combined or united. Soyedineniye 
and 11. Marshal Losik heads the 
Malinovsky Tank Academy in Mos can be formed by combining elements of various 

branches of service. 
hosted the US delegation from the Nat~on 
University during last year's US-USSR ex 
MG Ivan Krupchenko, head of the C n attached to a corps would be a 
Military Art  a t  the Tank Academy, deliv 
talk a t  the Army War College, Carlisle 

, do companies, platoons, and 

the entry begins 
on. PVO SV is a 
intended for the 

-adio-technical ch 
capable of inde 

role, are the Clavnoye Razvednoye Upravleniy operation with forces a 
GRU, the Military Chief Intelligence %rectorat 

f PVO of other 

as well as t h n o m i t e t  Gosudarstveni Byezopast- 
nosti, KGB, w- lvided the  
censorship and nihil obstat. - during descent, and also to -ut radiolocation 

Although the books reve& startling new reconnaissance and alert the forces to enemy air 
secrets, they do represent an excellent source of [threats]. 
information and a quality achievement by the A t  i t s  emergence, Russian a i r  defense 
authors, editors, and Order of Labor Red Banner weaponry, as did ours, remained fairly crude, 
Military Publishing House, MOD. reacting to the new threat from the skies in WW I. 

One of the entries of interest to US air defense 



Special artillery units for combat with enemy the large caliber AA machinegun DShK 1938? 
aircraft appeared in the ground forces during the [12.7-mm A model 1938146 further improved the 
period of WW I when aviation began to be used for gun to feed by belt]. 
reconnaissance and to  s t r ike forces on the At the same time major efforts were carried 
battlefield and rear objectives. These units were out in developing and perfecting fire direction 
armed with special antiaircraft guns and with instruments for AA artillery fire. In 1931, 
equipment for firing a t  aircraft with the &inch PUAZO-1 [Pribor Upravleneya Artilleriskim 
176-mm] field gun. The first special cannon to Zenitnym Ognyom = PUAZO] came in service; in 
appear in the Russian Army for combating enemy 1935 PUAZO-2 and in 1939 PUAZO-35 Russian- 
airplanes was a 3-inch auto-mobile anti-aircraft made optical range finders were brought in 
cannon made in 1915 at  the Putilov Works. service. This sharply increased the effectiveness 

In July of 1918, after the Great October of fire of AA artillery. Work was begun as well to 
Socialist  evolution;" the Directorate of Chief of develop radio location [radar] equipment. 
Formation of AA Batteries was formed in the The quantity of AA artillery grew without 
Soviet Army. This Directorate carried out major interruption; from 1934 to 1941 it increased 4.3 
organizational and scientific research work in the times. In the [TOE] of rifle corps and divisions, AA 
area of tactics and conduct of fire of AA artillery. artillery battalions were added, and in rifle 

In  1918, two antiaircraft batteries were regiments- companies of PVO. 
introduced into the state rifle divisions. In 1919, General Levchenko underscores the need for 
special schools were formed for instruction of complimenting weapons with suitable tactics by 
cadres of zenitchiki [air defense troops]. listing the several documents and manuals issued 

Russia was not to see peace with the end of prior to WW 11, and the establishment of an early 
WW I. Civil war ravaged the new Soviet state training base. 
until 1920, with the final rout of Kolchak along the In 1920 the manual for firing against air fleets 
Trans-Siberian Railway to Vladivostok which was by batteries armed with 3-inch antiaircraft cannon 
held until 1922 by Japan. Aircraft were employed had already appeared; in 1921-instructions for 
by Reds and Whites, but in limited numbers. application of AA artillery; in 1929- regulations 
1918-1919 was the period of military intervention for combat with enemy air fleets by means 
by Allied forces which found German, French, and possessed in troop units [chast]; and the "Manual 
Polish troops in the Ukraine, and British, French, of Artillery R K K A  "combat employment of AA 
and US troops in Murmansk and Archangelsk, artillery]. The appearance in 1936 of the + 

with the latter protecting supplies provided the !'Provisional Manual for Air Defense of the 
Russian Army to fight Germany. Soviet historians Forces" held special significance. 
view it otherwise. Development of AA weaponry Further growth of theory and practice of PVO 
began in earnest only afterwards. were obtained with the projects of the "Field Ser- 

With that war's conclusion, production of types vice Regulations" of 1939 and 1941. Small schools 
of AA weapons of the to instruct command ca- 
Russian Army was re- dres were established, as 
established, and from 1925 were special facilities a t  
industry began to produce 
modern types of AA weap- 

the Military Artillery Aca- 
demy F.E. Dzerzhinskiy 

ons. In 1928 a modernized and the Military Academy 
76-mm AA cannon type M.V. Frunze. 
1915128 with increased The selection of the two 
range was accepted into prestigious academies, 
service. In the years of the Dzerzhinskiy and Frunze 
first  Pyatilyetka [Five- indicates the high priority 
Year Plan; 1928-19331 the Soviets attached even 
there were designed and at  that time to air defense. 
introduced into service the T h e  D z e r z h i n s k i y  
76-mm AA cannon model Academy opened in Petro- 
1931, the model 1938 85- grad in 1820 and moved to 
mm semiautomatic and 37- its present location, Yos- 
mm automatic AA gun cow, in 1938. The Academy 
mode1 ' 1939, the 25-mm and its faculty, reorganized 
automatic AA gun model several times in its history, 
1940, a combination mount now trains engineering and 
[ground of AA capability artillery officers for senior 
with the same mount] AA . . positions. I t  includes mili- 
machinegun type 1931 and ta ry  scientific research 

9 ,  dq a!! 

i n  
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departments. The Frunze Academy, also located predeliction for overwhelming concentration of 
in Moscow, is the higher Combined Arms forces a t  the critical point. 
Academy, similar to our services' War Colleges. General Levchenko comments on the quality of d) Frume, founded by Lenin in 1918, produced, along 1 WW 11 PVO action and goes on to discuss the 
with the General Staff Academy, most of the post-WW I1 evolution. 
Soviet top echelon commanders. f w AA artillerymen of the Ground Forces of the 

General Levchenko's description of the situa- Soviet Army fulfilled their assigned missions and 
tion just prior to and at  the start of WW I1 reflects 

C 
Iprovided a significant contribution to the general 

the haste and urgency of a worried world over t 
intentions of Hitler's Third Reich. 

At the beginning of the Great Father1 
[WW 111, the military personnel of AA 

and an efficient organizational structure. 

neniye and chast. 
In the postwar period, the theory and practice 

Thanks to measures taken by the cumulated during the course of WW 11. New 
Party of the Soviet Union and 
Government in 1941-1942, massive pr 
AA weapons and ammunition for them 
motion. From 1942, formation was 
Army-level regiments of PVO and ditions of weather and a t  all times of day or 
artillery divisions of RVGK [Reserve Forc 
Main Command ... GHQ reserves]. AA 
groups were formed to  protect the 
concentrations of forces of Fronts and 

zation of PVO of the forces and incr 

caliber AA grew 17 timc 
Two major tacticallte~ PVO of new military 

air defense doctrine are ructuring the system of 
worth noting because of 
similar US concepts. 

nt exists in the military societies on both 
the Iron Curtain. Lenin and Engels both 

-- 
I@- in Sovlet S " 

m n 3  are 6 
with 
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Nevertheless, the definitive split of PVO into a The acknowledgement of these demands 
separate component of the armed forces for PVO manifested itself in the design [from the beginning 
Strany [Air Defense of the Nation] and a separate of the 1960~1 in the USA, Great Britain, France, 
branch PVO SV with appropriate weaponry within FRG, and Italy of about 10 types of missile 
the Ground Forces themselves was a decisive step systems [ZRK] and 7-8 types of SPAA mounts 
toward not only responding to the technological [ZSUI. From the mid-60s there was an observable 
challenge but also in providing the highly mobile tendency toward ever-increasing deployment 
tank and motorized rifle divisions adequate within the field forces of maneuverable, self- 
accompanying air defense to carry out the contained missile systems [ZRK] capable of 
blitzkrieg tactics they plan to employ. independently detecting aerial targets, identifying 

Formation of the separate branch PVO SV them, and launching missiles on the move or from 
required adjustments in the training base. short halts. A typical example of such a system is 

In conjunction with rearming PVO SV, the the American ZRK Chaparral. A special place in 
demand for instruction of command and engineer- the system of PVO of NATO ground forces is 
ing cadres increased. The network of military- held by the portable systems: American Redeye 
educational institutions of PVO SV was expanded. [I9651 and English Blowpipe [1974], crewed by a 
Cadres for the forces of PVO SV were prepared in single operator [gunner] [Strelkom]. These 
a branch of the Military-Artillery Academy M.I. systems play an important role in the system of 
Kalininl1 and in five higher military schools. troop PVO. The organization of forces and 

Chiefs of PVO SV have been: Marshall of 
Artillery V.I. Kazakov [1958-651; G 
of Artillery V.G. Privalov [1965-69]. the personnel structure of 
Chief of PVO SV has been General o ti, and soyedineniyi. 
from February 
Artillery P.G. Le 

The article turns its attenti e conclusions. 

Penkivsky revealed nations is surmised to be 
restrictions force mi 
own ideas in terms 
military characteristi6 on of troop PVO with 

for foreign wea 
necessary for his 

Atention also in t 
1970s the armies 

wide mass, inasm 
Vietnam and, e Increase the Fvel of 

combat readiness. 
yscem of troop PVO, 
arrelled AA S P  guns 

demanded for weapons complexes designed for great attention is given to combined operation of 
protesting chast and soyedineniye of ground AA missile systems and interceptor aviation. 
troops from air attack: The brief discussion of US FRG and UK air 

High mobility. defense deployments gives enough of a picture to a 
All-weather capability Soviet reader to grasp the essentials. A US reader 
Automatic processes for detection, identifi- should not assume the following passage repre- 

cation, and hitting the target. sents the full Soviet appreciation of such weapons 
E Minimum time to get into readiness to and organizations. 

conduct fire. An even stronger system of PVO is established 
The capability to destroy targets executing in the American divisions, which include a mixed 

low-altitude flight paths. AA missile and artillery battalion [24 ZRK 
A US reader may agree or disagree with the Chaparral and 24 ZSU Vulcanl and 67 Redeye 

description of NATO air defense development to teams [1975]. In the complement of a US field 
date: Army, i t  is possible to form a brigade of ZRK from 
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several groups, each of which contains 6-7 forces and of [specific] objectives, commanders of 
battalions of Hawk or 4-5 battalions of Nike corps and divisions report to the commander of the 

9) Hercules. American W p s  are usually reinforced ground forces of the TVD [theater of military 
by a group of Haw operations] army groups and field armies. 

M42 ZSU and 15 40-m 
and in the army 
automatic AA cannon 

began to appear among air defense-elements 
battalions. AA artillery as part and parcel of 
army corps in the 1980s e well presented in 
shortrange ZRK Roland. the Soviet Military 

rary means of PVO. For ex 

arachute or air-landed forces. 

high-altitude attack, the British 
r was not adopted until the Soviets 

on of 7 November 1917, the military 
deploys the AA missile fegiment parades on Red Squ in October 1917. The name October 

Mk2, in whose complement$re 12 
km altitude and 80 km ran'$:+' 

drum-fed submachinegun which, 

resources- takes the front row center. 

Offensive, hints at  a conflict of comman 
control authority between the senior 

issiles together with related 

a way of closing his commentary on PVO 
showing a solid NATO front to conduct air def 
operations. ffshoot of Dzerzhinsky, founded in 

According to regulations of the armies of th 
countries of NATO, in organizing PVO of t- 

Colonel Malone .is a graduate of West 
holds a Masters Degree from Syracuse 
He has served in Infantry, Armo 
InteUigence, and now, Ordnance 
has been of a scientific nature. 
the Russian language and has serv 
forces attache in the Soviet Union. 
service also includes Kore 
Currently, he .is a Senior Research Aisociate at 
the National Defense University. 
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.1 

7 
5 . 'To conquer the command of the air means 

victory; to be beaten in the air means-fB$feat." 
3 GiulidDouhet, 1921 

J4.. ,. . :; . ' .; .- 

ike seapower, airpower has .  two. pi-imary 
missions: force projection and defense; At the 
current state of the art, tactical, force projection 
is a mission for manned @craft and is beyond the 
scope of this article. Likewise, escort of 'aese i-;: 
offensive aircraft is a defensive m3sion besf : 1 
accomplished by m a q e d  aircraft e.d: on-b&d '. : 

.. . - . .  . . defensive systems. .:.? 
Air defense of t& military d ~conomie 

resources is a vital; neglected .!inission with 'I 
multiple means of accomplishment.*'These means' 
span all three services and include manned and 
unmanned vehicles. Historically, American mili- 
tary forces have not h& to be too concerned with 
air defense. Over Normandy in 1944, aircraft 
recognition was summarized by "if you see an 
aircraft, it's one of ours." Since then, our ground 
forces have always operated with air supremacy 
and we have always been able 9 -achieve at  least 
local air superiority over enemf..territory. 

Assuming that the long.. @s&mbly line oi 
Flogger Ds, Fencers, and Hind attack helicopters 
is not for static display, I submit that the next time 
we will not be given air sup'eridrity - .by default. 
However, for the most part, the Amkriean military 
continues to practice as though : we witl always 

. .  , . 



attacks were at patently unrealistic rates, sue- 
two sorties per brigade per day. 7 

The phenomenal success of programs such as 
the Air Force's Red Flag F5 Aggressors is based 
on the adage that you fight like you train, or as the 
ancient Chinese put it, uThe more you sweat in 

rican military have seen operational 
decade. This includes such disparate 

s and leaders. 

14,PI LOT 
when the threat is 

To attain true 
' defenders lnvcst be ht" dissimilar 

aimaft employing 
n d e r s  under eond 
inst combat as is fertsiile. A - 

There are at least possible solutions to 

* The are from personal 

LeeWarreII 7 A 



Secondly, Army participatian in Red - 
ag must increase‘ Obviously, t r ~ o p s  

cannot be attacked with live ordnance, but 
weapons can be safeiy deliyered close 
endugh to give a sense of battle and be 
within air defense weapons range [at 
Fort Bragg, we t.outinely delivered live 
ordnance without hazard a t  550 meters 
from trmpdl]. Ground air defense elements 
could man the approaches to the drop 
areas and live troops could fight a t  the 
FEBA [one side with Soviet tactics] for 
dry missions. 

Thirdly, we must make certain that the 

ov+-eombg Ws dei%icmy in rrir "threat" in all exercises is realistic in 

Same mf these solutions *ill &&re- - number and tactics- The Army must make certain 

doltars to train ArmgunitpI Hep j that the soldiers react to the threat. The 
i contrsllers [umpires] must institute realistic kill - munters* .hit to ihd pie&- 

' , i2remaval [both *r and m o d ]  Th4abiecti*eis to d~s.tso~ enemy aitwa*dfh chi; - ; . : cert& that Air Force & Army commanders 
lainhul to -the psopls* 't A realize the magnitude of the problem with which mittem noS a whit whether th@ ~8~ -is 
accomp&hed by Army ~ ~ & - . s r -  Air Farce they are dealing. In my opinion, this is at  once the 

d r a f t .  Whd diies m#tter is $hpt the m i a s h  is  
greatest fading and the easiest to remedy facet of 

ac~dmpbhed efi ient ly  a d  S&BMY. 
a our eiercises. We "prove" what we want to prove 

The solutions te the pr+Iem r a g e  f.ly;Dnĵ  
because the mn1;rollers may not add the necessary 

I realism to the exercise. We mwt  insert realism by 

- 
hhemg - i l i ~ u q d  -&-my jwkip*- in Red time period long enough to  require their '  

~l*l h d  M a w  Airrn amand's Airlift" wmmanders ts plan f q  operations withaut them. 

Su&$vaIiility St$y. H~peAtlly, ~xerc ise  piannets Ne must make it hurt to  be b y  or unimaginative. 
Finally, as a minimum, the Air Force combat rill--e. the W@*ce !exprience with SAMs must the A 

arip;cr&-I.w close air s ~ z ~ p p r ~ I " , i n ~ r d ~ ~ i  gaidarha 
Army to predude a belief that SAMs offer an m wea as  iir supei%&y [I w& once wmred that I 1 ;mpenetiabk shield. 

w d o n M  h a w  " d i s ~ ~ i l a r  &craftn on -exercise ; , 

- for'*& e * i ~ n  bm a g h  A-b' h r ~  , l ~ & t ~ ~ i ~  Note. Operation Red Flog involves two 
A-7s on an? side PInd Air N + d  Guard Alh on 

I "Russian" squadrons of crack US fighter @ts  at 
tbe 0 t r l :  mpefgtfan h , E h p  ' Ne& AFB, Nev& who fly F-5E IPigers that 

- aWms ~ e w ~ t - ~ e r ,  bat  .one of the ! closely resemble Soviet Mic 21s ad bear Warsaw 
curremt o p e d o n s  provides f o ~  routine &rsimnh 
tfaininJ5 ;with enemy W c s i  At best, the =- 

i' 
air defense system will becemtr pr~f-icient 
at desbreying flights of t y o  8-7s.- 

The m d  solution ia'h upgrade &he 
. current system. Fht ,  dkdic&ed intew- 

ejence- sources must d i s m ~ l i n d  hiforma- 
t h  on Soviet air-to-surface Wc1) to tbe 
working levels [i.e., the -Redeye, we* 
t he  AWACS controller, the llnle- air  , 

defense pilot]. W s e d a b n ,  I f~e1,-is the 
most important phase of the i n w e n &  
function- The &greis&rs" faush,sS and 
eontinue to fight, the Ui#mt&t m ~ ~ "  
battle. This must be hvemume if the 
sperotors are to be effgetfue. 
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The third solution tests the Total Force Policy 
to the limit. The proposal is to designate certain 
Air National GuardIAir Force Resewe units as 
primary mission air-to-surface Aggressor squad- 
rons. A-37 andlor F-100 aircraft would be good 
simulators of the primary Soviet daytime VFR 
attack aircraft. The tasked squadrons would not 
lose their combat capability because they would 
maintain American air-to-surface tactics as a 
secondary mission. Indeed, the increased training, 
flexibility, and professionalism of an Aggressor 
role would probably increase their combat 
capability. This increased professionalism would 
be manifested in the requirement to become 
single-source experts on Soviet air-to-surface 
tactica Ideally, the selected unit should have 
fellow ReseweIGuard intelligence personnel to 
assist in the training and dissemination roles. 
There could be some manning problems, but most 
major exercises are  currently meshed with 
ReserveIGuard manning; all have long enough 
lead time to allow for planning of active duty 
mandays. At least one squadron per Numbered 
Air Force would be required to provide the 
necessary Aggressor density and cut down on 
travel. timelcost. Air refuelable aircraft would 
provide an oversea capability. The relative 
inexpense of the Guard and Resewe make this an 
attractive option. 

The next solution simply expands on the roles 
of the current Aggressor squadrons. As long-time 
experts in being the bad guy, the Aggressors 
would simply have to learn Soviet air-to-surface 
tactics and employ them during joint and Army air 
defense exercises. Each squadron could increase 
h m  18-24 aircraft te handle the additional 
requirements. Alternately, a separate air-to- 
surface squadron or detachment could be 
organized near major exercise sites [such as Eglin 
AFBIHurlburt Field] to cut field cost. There is no 

counterparts. 
A final solution would be to create a joint "Red 

Force" under TACITRADOC Command. It could 
be controlled by the Air Land Forces Application 
[ALFA] Directorate or REDCOM. The Red Force 
would contain air-to-air and air-to-surface Aggres- 
sors, the current Red Force assets at Nellis AFB, 
and the Army's budding Red Forces. A similar [or 
joint DOD] USMCIUSN Red Force could be 
effectively employed so that our forces could face a 
truly joint threat. The joint threat would have to 
be organized not as a w r o r  image of our 
Army-Navy-Air Force, but to reflect the Soviet 
operational and geographic organizational struc- 
ture. None of the forces committed to this joint 
task force need lose its combat capabilities or its 
responsiveness to its parent command any more 
than it does when it  is commanded by US Atlantic 
Command during joint tr*g exercises. The 
advantage would be a professional, well-trained 
"enemy" force managed by experts in joint 
doctrine. It  would normally be employed as a 
composite unit during major joint exercises, but 
the component units could continue to provide 
specialized unit training throughout the year. 

None of these proposals is mutually exclusive. 
We can easily and cheaply increase joint air 
defense effectiveness by making our training more 
realistic and by sharing service experiences. 
Dedicated air-to-air and air-to-sdace Aggressor 
squadrons fighting in triservice joint exercises 
would be ideal, but we need not refuse less 
ambitious improvements while striving for our 
final goals. Our objective is to instill added realism 
in tactics, numbers, friendly loss rate, etc., so that 
if we are faced with the real thing we will ,have 
that satisfying feeling of having "been there 
before." We must not forget that when one service 
provides trainisg for another, it is its own 
longevity that is increased. - 

to believe that air-to-surface Aggressors 
not be as successful as their air-to-air ** The Aggressor's mission is to emulate the 

enemy aerial threat in training, doctrine, tactics, 
and hghting philosophy. ~ h r e s s o r  pilots are 
experienced USAFfighter pilots who fly the F5E 
using enemy formations and tactics. 

Captain Hawell is a graduate of the University of 
Miami and holds a Masters Degree in Systems 
Manugement from the University of Southern 
Catifmia. He has also graduated from the Air 
Force Squudron Offiers School and the Air 
Command and Staff College. His previous 
assignments include 7 years flying the F4 
Phantom in Japan, Korea, Okinawa, and Vietnam. 
He is cuwently assigned to the 65th Fighter 
Weapons Squadron Aggressors at NeUis Air Force 
Base, Nevada, where he flies the F-5E. 
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THE 
NEED 

FOR 

success in battle, victory in war. General Douglas 
MacArthur, speaking before the United States 
Congress in 1951, said: 

Once war is forced upon us there is no alter- 
native than to apply every available means to 
bring it to a swift end. War's very objective is 
wictory, not prolonged indecision. In war 
there can be no substitute for wictory. 

The expressions, "defense," "defense forces," 
"defensive posture," and "defensive alliance," 
have always been popular between wars. They 
arise from the desire to demonstrate that one has 
no aggressive thoughts and that the only reason 
for having an armed force is to enable one to 
respond in the event of an attack upon one's self. 
The thinking behind these expressions is both 
limited and weak. From notions of defense, little 
serious thought is given to winning in the event of 
war. "Attack," instead of being synonymous with 
"defense," has come to be regarded as something 

he Army's mission is to be able to engage in T 
successful land warfare-to close with and defeat 
the nation's enemies. Whether battles were fought 
a t  Yorktown, Saratoga, Bunker Hill, or Nor- 
mandy, the basic mission of the ground soldier was 
to close with and destroy the enemy. 

Americans have always understood that, much 
as we would prefer other means, there is only one 
effective response to naked power, and that is 
countervailing power. To the aggressors of the 
world, bent on forcefuUy imposing their desires, 
their vision of the future on those who reject those 
desires and those visions, there is only one 
daterrent that is certain to work: adequate 
defensive physical force. 

A s  a nation, we have sometimes been slow to 
recognize this need. So far, we have awakened in 
time to ward off disaster. And we have learned 
that the effort is worth it - that it is worth, in 
truth, any price. A s  General Eisenhower once 
remarked, "Americans-indeed, all free men- 
remember that in the final choice a soldier's pack 
is not so heavy a burden as a prisoner's chain. 

General Earle G. Wheeler 
Chairman, Joint Chiefs of Staff 
19 May 1966 

In war, as in everything else worthy of note, 
there must be an overriding purpose to which all 
else is subordinated. That purpose in war is to win. 
The army exists for one ultimate purpose - 

almost unmentionable-even unthinkable. This is 
especially true of the way many Americans see 
nuclear war. 

- The advent of the nuclear era has brought a 
growing civilian-scientific influence into the  
shaping of national policies. Where classical 
strategists once sought to serve political ends via 
military victory, modern strategists have been 
preoccupied with avoiding war, not with winning 
it. Bernard Brodie, in The Absolute Weapon, 
wrote: 

Thus far the chief purpose of our military 
establishment has been to win wars. From 
now on, its chief purpose must be to avert 
them. It can have almost no other useful 
purpose. 

Since 1945, strategy has passed from thoughts and 
notions of limited war to massive retaliation, to 
deterrence, to graduated response, counterforce, 
unacceptable damage, assured destruction, mutual 
assured destruction, sufficiency, parity, and so 
forth. However, this progression of theory and 
thought had little to do with the conduct of US 
Army military operations in Korea and Vietnam. 
offensive operations 

In ground combat operations, the offensive is 
the act of attacking to secure the initiative, to 
preserve freedom of action, and to impose one's 
will upon the enemy. The advantage of offensive 
operations is in allowing the attacker the selection 



... the dominant principle in our military doctrine 
has always been ... that wars can be won only by  
offensive operations. 

of objectives and the place, time, and means for 
accomplishing the mission. Generally, only by 
means of offensive operations can a decisive 
victory be attained. 

United States Army tactical doctrine has never 

rP\ lost sight of the notion that offensive action is the 
necessary forerunner of victory. There may be 
occasions when it will be delayed, but until the 
initiative is seized and the offensive taken, victory 
is impossible. Defensive operations do not win 
wars. Lieutenant Colonel William F. Kernan wrote 
some time ago that- 

Questions we should be asking ourselves, and 
answer, are NOT HOW CAN W E  DEFEND, 
OURSELVES? but how can the war be taken 
to the enemy? How can the striking power of 
an enemy be threatened at its source? When  
and by  what means is democracy going to 
launch its counterattack? 
To defend the United States, i t  hardly seems 

sufficient to defend American soil. The defense of 
the United States from those who would destroy it 
seems to be accomplished best by advancing and 
seizing the territories of the attacker once 
hostilities commence. 

Mobility generally supports the offensive. The 
ability to move rapidly may allow an attacking 
force to exploit various weak spots or blind spots 
of the force that is in place. General Lyman L. 

@ Lemnitzer once stated: 
There is nothing new about the Army's  
interest in  mobility. HistoricaUy, the US 
A r m y  has always based its philosophy of 

tactics upon the war of movement. Putting i t  
another way, the dominant principle in our 
military doctrine has been, as i t  always must  
be, to emphasize that wars can be won only by  
offensive operations. 
Offensive doctrine is based on the concept of 

employing combined arms forces to carry the 
battle to the enemy. An offensive doctrine 
envisions the use of firepower and maneuver in an 
attack to accomplish offensive missions. Decisive 
results are obtained when strong, mobile forces 
are operating deep in the enemy rear areas. 
Offensive operations must be executed boldly and 
aggressively to close with the enemy, destroy his 
attacking force and, if necessary, pursue and 
destroy those that remain. Although advances in 
technology have had an impact on tactics, the basic 
offensive concepts of finding and fixing the enemy, 
fighting, following, and finishing him have not 
changed. 

Ultimate success in battle can be achieved 
onlq b y  offensive action and even  when on the 
defensive a commander must  take every 
opportunity to seize the initiative and carry 
the battle to the enemy. A commander's 
primary aim is to destroy the enemy's capa- 
bility to resist; this can be accomplished only 
b y  concentrating superior combat power 
at the critical time and place for a decisive 
puqvose. 

-The Need For Offensive Operations on Land. 

The Spirit of the Offensive-The Will to Win 
The main battle involves the killing of the 
enemy's courage rather than of the enemy's 
soldiers. This is C h e w i t z ' s  formula for the 
familiar military saying that a battle is never 
materially lost unless the commander's or the 
Army's  spirit is defeated. In  the last analysis, 
i t  is the will which stands predominant and 
commanding in the center of the art of war, 
like an obelisk toward which the principal 
streets of a town converge. 

-Strateme Surrender. 

From reading military history one learns that 
victory comes to the one who, after carefully 
weighing the situation, is willing to accept risks 
and follows through with his plans with bold 
action. War is an art  that admits of the use of the 
intelligence. I t  differs from the other arts in that i t .  
cannot be properly exercised without risk. I t  
appears to be true that every mistake in war is 
excusable except inactivity and the refusal to run 
risks. When Napoleon was asked how one might 
become a great captain he reportedly responded: 
"Wage offensive war like Alexander, Hannibal, 
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The application of the offensive spirit results in 
the employment of the maximum force in active 
rapidly conducted operations against the enemy. 
This equates to  the conduct of offensive 
operations. Training units in offensive operations 
includes indoctrination in aggressive tactics and 
instilling the idea that only offensive operations 
can lead to success. I t  has long been a military 
notion that victory can be won only by offensive 
action. 

The influence of the commander upon his unit 
can be great. Officers and NCOs need to be 
convinced during peacetime that a spirit of 
boldness and the willingness to take risks will be 
demanded during wartime. Officers and NCOs 
must understand that success in battle should not 
be relaxed but instead the enemy must be pressed 
ever harder until total defeat. The spirit of the 
offensive was expressed well in the words of 
General Willard G. Wyman who said in June 1958: 

Let those who fear the fury of atomic blows 
remember that the safest place for a unit on 
any battlefield is the command post of the 
enemy! And we won't get there by thinking 

Once war is forced upon us there is no alternative now in terms of defensive killing zones or any 
than to apply every available means to bring it to a other concept predicated solely upon defen- 
swift end. sive use of our offensive capabilities. The 

Caesar, Gustavus, Adolphus, Turenne, the Prince quickest way to get anywhere is to go! The 

Eugene, and Frederick." The common trait among wictorious army of the future will not be a 

these men was their obsession with the offensive rapier employed in delicate thrust and parry. 

to the exclusion of any other form of military It will be a mailed f i t  driven at the heart of 
operation. ' the enemy. 

The spirit of the offensive is not automatic. It While the United States is not an aggressive 
must be instilled in the minds of the persomel-es- country by nature and many of our war plans are 
pecially the officers leading the military organiza- oriented on defense, this outward appearance 
tion. should not be misinterpreted as isolationism or 

A spirit of the offensive can be instilled in a orientation on continental defense to the exclusion 
military organization by a long winning tradition, of other options. Despite statements and speeches 
by appointing leaders who will inspire their about the defensive role of the nation's alliances 
subordinates by their character and actions, and foreign policy, or about the nature of available 
and/or by developing it via persistent training and military force, military leaders must have a 
instruction. While the offensive spirit can be military policy that adhers to the doctrine of the 
attained in wartime by consistently winning offensive and must be prepared to launch an 
battles, the only sure way to maintain it during offensive and pay the cost of carrying it out. 
peacetime is through the instruction, training, and 
indoctrination of the officer and NCO corps. The 
military cannot always depend upon Patton-type 
leaders to automatically emerge with the fighting 
spirit for each war. 

Major Rose is a graduate of the University of 
Dayton and recently received a Ph.D. in 
International Relations from the University of 
Southern Califorrzia, with emphasis in US Defense 
and Strategic studies. Currently a student at the 
command and General Staff CoUege, he has served 
in Hawk batteries in Germany and Vietnam. 
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SPOKEN H E R E  
M A J O R  CHARLES E. STEPHENS 

P robablv no other technical development will 
produce as a change in air defense as the 
computer. Today, the applications of computer 
technology to air defense weapon systems pervade 
almost every system. Computers can be found in 
diverse systems such as Improved Hawk, Patriot, 
Roland, Missile Minder, and the new Division Air 
Defense Gun. 

Early in the development of computers, the 
physical components of a computer were referred 
to as computer "hardware." At the same time, it 
became popular to use the word "software" to 
describe nonhardware components, in particular, 
the  programs that  were needed to  make 
computers perform their intended tasks. The term 

"software" caught on and is now an accepted term. 
For this discussion, we will define software as a 

combination of associated computer programs and 
computer data required to enable the computer 
equipment to perform computational or control 
functions. In air  defense weapon systems, 
software has the dual role of performing 
computations to solve the engagement question 
and controlling system hardware. We will also 
review current air defense software applications 
and look briefly a t  future needs. 
SOFTWARE APPLICATIONS TO COMMON 
AIR DEFENSE PROBLEMS 

Shown in figure 1 are the functions and 
problems common to air defense. We will see how 
software offers increased capabilities in these 
areas. 
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Detection. conduct only one engagement a t  a time, this was a 
With respect to software, detection involves relatively simple task for the operator, and a 

collecting and processing sensor data to arrive a t  a computer was not required. Today, the task is 
logical conclusion as to the existence of an object. vastly more complex. The Patriot system is 

3 
Once collected and processed, an initial data base capable of conducting many simultaneous engage- 
of information concerning the object will be ments. Proper use of threat evaluation software 
available to support other system functions. will allow selection of these engagements to 

The data base established by the detection protect both the system and its defended assets. 
function is characteristic of all air defense systems Thus, the system is capable of more than an 
containing digital computers. The data base serves attrition role. Obviously, keeping pace with the 
as the corporate memory for the weapon system. capability of this system is beyond the ability of 
It is from this base of information that the system the human operator; a computer is therefore 
will communicate with the operator, solve the required to achieve the most efficient use of the 
engagement question, and share its information system. 
with other systems. Weapons Assignment. 
Identification. Weapons assignment is the optimum allocation 

Previously,  identification was  limited to  of available weapon resources by the software to 
electronic IFF  in addition to the operator's engage targets effectively that are selected for 
k n o w l e d g e  of engagement.  It 
current ID pro- should be point- 
cedures. Since it ed out that the 
can be assumed software simply 
tha t  t h e  d a t a  is not allocating 
base represents resources to en- 
the most accu- gagements now, 
rate collection of but is actually 
t a r g e t  informa- looking ahead to 
tion available, schedule the re- 
why not use that sources of t h e  
information t o  - weapon system. 
aid in the identi- -= - T h e  s o f t w a r e  n, 
fication process? has been devel- 
Thus, the corn- '-- oped with this 
plete flight his- - .  . purpose in mind. 
tory of the air- . Since real-t ime 
craft in the data - - data will be ex- 
base allows for changed among 
more sophisti- all systems +om- 
cated and accu- posing a de-  
r a t e  means  of fense, weapons 
identification. 

Through software, a weapon system could ask 
and answer such questions as: 

E Did this aircraft originate over hostile 
territory? 
I Has this aircraft emitted unauthorized 

ECM? 
% Has this aircraft violated a prohibited 

zone? 
E Is this aircraft flying in a safe corridor? 
Now, the operator is more certain that the 

aircraft under engagement is, in fact, hostile and is 
not a friendly aircraft returning home with its IFF 
nonoperational due to battle damage. 
Threat Evaluation 

Threat evaluation is the software process of 
determining which targets in the data base are a 
threat to the defended assets or to the weapon 

kb - svstem. As long as the weapon system was able to 

assignment a t  the macro* level will retai; the 
-principle of centralized control and decentralized 
execution. This is another feature of software that 
puts the computer-based system far above the 
man-based system. 
Engagement Assessment. 

Engagement assessment is the continuous, 
real-time analysis of engagement data to deter- 
mine the success of the on-going engagement. The 
analysis can be broken into four distinct time 
periods during the engagement: launch, guidance 
and flight, intercept, and kill assessment. The 
software will interpret data supplied by the sensor 
to arrive a t  answers to engagement assessment 
questions. r) . - 
CURRENT SOFTWARE-BASED AIR DEFENSE 
SYSTEMS 
*A single computer instruction that stands for a 
sequence of operations. 
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There a re  currently 
@ three air defense systems 

containing computers and 
software. One of these 
systems, Improved Hawk, 
is in the field today. The 
other two, Patriot and the 
ANITSQ-73, a re  in the 
final stages of develop- 
ment. 

Improved Hawk was 
our first air defense sys- 
tem to employ software . .  

and, as such, should be con- 
sidered a first generation 
application of computer 
technology to a weapon 
system. 

The computer consists . . 

of an 8,000-word, general- -. Figure 1 
purpose, digital computer. 
Once placed into operation, the computer accepts tions with the computer and automatic recording 
data from two surveillance radars and correlates of important operational data for later review. 
these data with data collected on previous scans of Simulation programs drive the built-in target 
the radar to build the data base. Identification of simulation hardware to produce a realistic training 

aircraft is by means of the ANITPX-46 IFF environment. Use of this equipment allows 
equipment. No other identification aid is available operator training and equipment exercising 
to the computer. without the need for additional training devices. 

Threat evaluation is essentially a time-to-last- The group system will provide the link 
launch calculation. Weapons assignment is based between Army air defense and joint service - 
on selecting the current fire section that is free . interoperability systems. In addition, assisting in 
and has a ready missile. No provisions are made to resolution of identification conflicts within the 
schedule future launches. As no provisions are battalions and engagement assignments to bat- 
made for software engagement assessment, the talion level systems are envisioned as group level 
operator must evaluate each engagement and take functions. 
action to fire another missile if the first does not Patriot. 
destroy the target. The Patriot system is the Army's newest 

Improvements underway include increasing major air defense weapon system. It is the first 
the memory size to provide a digital data link truly automated, fully software driven air defense 
between the fire unit and the battalion command weapon system to be developed by the United 
and control system. With the increased memory States. The computer actually schedules and 
and data link, each Improved Hawk fire unit will controls functions in the radar  to include 
have available to it all target information available surveillance, tracking, missile guidance, IFF, and 
at  the battalion level command and control ECCM. I t  determines wave forms and power to be 
system. used for each function, pointing angles for each 
ANITSQ-73 Missile Minder. beam, and information to be uplinked for missile 

The ANITSQ-73 Missile Minder will provide guidance. The computer provides the man- 

the battalion command and control system for the machine interface and formats information to 
Improved Hawk battalion and group. Tactical facilitate operator decision making. 
firing doctrine is embodied in the identification, By way of comparison with Improved Hawk, 
threat  evaluation, and weapons assignment the Patriot engagement control station software 
functions of the software. The software includes program has 160,000 words of instructions and 
all the functions necessary for controlling and data. This represents a twentyfold increase in 

@ coordinating the fire units of the battalion. These software application between Improved Hawk and 
functions include: airspace surveillance, target Patriot. 
tracking, identification, threat evaluation, weap- The Patriot software is designed to perform all 

ons assignment, and data link communications. air defense functions discussed previously, in 
These functions also include operator communica- addition to several new functions. 
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E Target detection consists of processing data 
obtained by the radar to build the track data base. 

Classification, a new function, attempts to 
determine whether the object under track is an air 
breathing threat  or  other type object; for 
example, tactical ballistic missile or air-to-surface 
missile. 

Identification establishes a target identity 
based on a number of evaluated parameters in 
addition to electronic IFF. 

IP Engagement eligibility, another new func- 
tion, determines whether the fire unit is dowed to 
engage the target under the air defense rules of 
engagement and control status currently in effect. 

Threat evaluation answers the question: is 
this one of the most threatening targets to the 
system and its defended assets? 

IO Engagement decision evaluates the critical- 
ity and engageability of each threatening target 
and arranges the most threatening in a priority for 
engagement. 

6i Weapons assignment actually allocates 
resources-missiles, guidance channels-to carry 
out the engagement and determines the optimum 
time to initiate the launch sequence. 
I Engagement assessment asks the software 

to evaluate the intercept event and provide the 
operator with the result. 

The battalion level software provides tract 
management and command and control functions 
for the firing platoon similar to those provided by 
the ANITSQ-73 for Improved Hawk. Additionally, 
it provides the data interface with the group 

ANITSQ-73, adjacent battalions, and [when 
required] other services' command and control 
systems. 

EVOLVING SOFTWARE CONCEPTS 
Air Defense believes that through the software 

embedded in a computer, we can realize 
capabilities that have been less than optimum in 
prior systems. In addition, software offers a 
flexible response to increased threat capabilities. 
For the future, we see the impact of software in 
the areas shown in figure 2. 
Data Sharing. 

Data sharing and radar netting of all radars 
and computers are seen as keys to successful 
battle management, resource allocation, increased 
survivability, and effectiveness. 

Today, the Army is out-gunned, out-tanked, 
and lags its adversaries in sheer number of 
soldiers. I t  is  critical, therefore, tha t  our 
commanders have available to them the most 
current information concerning the enemy and his 
activities. Air defense units are exceptional 
sources of information concerning the enemy's 
activities. Air defense must make a contribution to 
the interoperability data base and extract from it 
additional information required to accomplish its 
mission more effectively. 
Embedded Firing Doctrine. 

Because there are some areas that currently 
lack. a good working solution, fully software 
embedded firing doctrine has not been achieved. 
Areas like kill assessment and object classification 
still require a great amount of work. 



Integrated Battle Management. 

Integrated battle management through interoper- 
ability systems comes closer every day-although 
SHORAD integration is still in the conceptual 
stage. 
~ e f e n s e  Planning. 

Defense planning is a conceptual scheme 
whereby the air defense planner can pretest his 
defense deployment in the  software using 
arbitrary site locations, a digitized terrain data 
base, and representative t h r ea t  scenarios. 
Resource ~llocation. 

Resource allocation is central to the above 

assessment [fig. 
software is best 
.software of the 
earlier. 

weapon systems have a limited 
number of missiles. They must 
be used a t  the right place and 
time to achieve optimum re- 
sults- we cannot afford over- 
kill. 
Countersuppression. 

Countersuppression is a 
catch-all phrase from a number 
of active and passive measures 
that air defense can employ: 

B RF emissions controlled 
by software t o  counter t he  
antiradiation missile threat. 

Target information auto- 
matically down-linked to fire 
units when their organic search 
radars are shut down or are non- 
operational, and in the case of 
SHORAD systems, while on the 
move. 

These are just some of the 
concepts that air defense wants 
realized through software appli- 
cations. They are not without 
substantial challenges. One typ- 
ical example i s  engagement 
31. The growth in air defense 
; illustrated by comparing the 
air defense systems discussed 

concepts-getting t he  best  possible defense 
effectiveness with the given resources. All of our 

Major Stephens graduuted from Georgia State 
College with a degree in Mathematics. He is also a 
graduate of the Guided Missile Systems Officer 
Course and the Command and General Staff 
College. He is currently a tactical software analyst 
with the Directorate of Combat Developments, US 
Army Air Defense School, where he is involved in 
the development of Improved Hawk software. 

However appealing this technology appears, 
air defense will continue to stress that the 
application of computer technology must be an 
extension of the human operator rather than . a  
replacement for him. 
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Views expressed 6r this article by the author do 
not necessarily represent the views of the US 
Army Air Defense School or the Department of 
the Amy.  

r he Soviet air t h a t  has the potential to 
effectively neutraliee NATO forces on the  
battlefield. The total air threat consists of several 
components, the largest component being high- 
performance jet aircraft. h e  to the continuing 
growth of Soviet close ak support capabilities, 
United States forces have developed a vlrble body 
of defensive daetrine against thiu component of the 
threat.  However, a lesser component, the  
airmobility threat, appears te be virtually ignored. 
The emerging Soviet airmobility capability 
warrants special attention and a body of doctrine 
directed specifically a t  countering this  new 
component of the air threat. 

- This report will provide mme insight and dirte- 
tion for the development of defensive doctrine 
against airmobile operations. It is  directed 
principally a t  operations in the European theater. 
The contents of the report are drawn from 
unclassified material published in professional 
journals, Army field manuals, and personal 
observations and experience as an air defense 
officer. The experience re the 53 officer of the 
Hawk ah defense batkllon that oppoeed the lOlst 
Airborne Division [Air Aaaultl during the 1976 
REFORGER Exercise provided the stimulus for 
this report. 

A review of published material on airmobility 
shows a praoceapation in the American military 
with the condutt of o f f e ~ v e  airmobile opera- 
tions-the heliborne movement of men and 

M a j o r  K e r  

material and assault helicopter operations in a 
hostile air defense environment. In contrast, 
Soviet literature on airmobility reflects interests 
in both the conduct of airmobile operations and 
defense against airmobile operations. One Soviet 
article emphasizing defensive tactics, "When 
Helicopters Are Airborne," by Lieutenant General 
of Artillery, V. Gatsolayev, has received coverage 
in several American military publications. 

There appears to be a preoccupation among 
American Army officers with offensive airmobili- 
ty. This attitude can be attributed to the success 
and publicity of airmobile operations in Vietnam 
and the continuing high visibility of units such as 
the 1st Cavalry Division's Air Cavalry Combat 
Brigade and the lOlst Airborne Division-.[Air 
Assault]. Considerable combat experience and 
continued experimentation and development by 
the US Army with airmobility may well lead to the 
belief that the United States has "cornered the 
market on airmobility." Although Soviet com- 
manders do not have the experience American 
commanders have with large-scale, sustained 
combat airmobile operations, Soviet airmobility 
constitutes a very real threat. The level of the 
threat and the level of Soviet interest were 
highlighted in an article in the United States 
Army Aviation Digest: 

"The Soviet Union's armed forces have a large 
[2,5001 helicopter fleet that is being rapidly 
modernized . . . 
"The Soviet armed forces preoccupation with 
the violent, swift attack and the importance 
placed on the principles of mobility, surprise, 
combat activeness, and massing and dispersion 
of forces [so necessary on a nuclear battlefield] 
all combine to indicate that helicopters and 
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airmobile tactics are becoming increasingly 
more important to the Soviet Union ..." 

Further indications of the Soviet interest and 
awareness of the potential of airmobility are 
evidenced by an increasing number of articles in 
Soviet military journals on airmobility and 
helicopters. Professor John Erickson estimates 
that the airmobile capability of the Soviet armed 
forces is sufficient to allow the Soviet command to 
commit up to ten battalion-sized, helicopter-borne 
assaults for the seizure of important tactical 
objectives in support of an attack on NATO forces. 

Several factors combine to increase the 
potential of the Soviet air mobile threat to NATO 
forces beyond that readily apparent in the 
numbers and capabilities of Soviet helicopter 
forces. The first and most significant factor is the 
low density of NATO air defense forces. Air 
defense units are among the most expensive to 
equip and maintain. Western defense budgets 
simply will not support large air defense forces 
except a t  the expense of other type units. The low 
density of forces requires that air defense fire 
units be positioned where they can provide sparse 
volume coverage or concentrated coverage of only 
the most critical assets. This leaves many assets 
and areas totally void of air defense protection. 
The second factor is a corollary of the first. As a 
result of the low density of forces, units are 
deployed well forward in a defensive belt, leaving 
the interiorlrear areas minimally protected. 

The third factor is the environmental condi- 
tions of the European battlefield, specifically the 
terrain and weather. With the exception of the 
North German Plain, NATO forces face Soviet 
forces over terrain with numerous, extreme 
variations of relief. These variations in relief 
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provide multiple low-level air avenues of approach 
for from one up to a full battalion-size lift of 
helicopters. In many cases the use of these 
avenues is enhanced by the rivers and highways 
that traverse the valleys and serve as excellent 
navigational aids for low-level or nap-of-the-earth 
[NOE] flying. The weather extremes in Europe, 
particularly during the winter months, can create 
conditions highly unfavorable for tactical jet 
(aircraft and likewise impose considerable limita- 
lrtions on ground mobility. Operational studies and 
tests conducted in Europe have shown that 
helicopter minimum peacetime flying conditions, 
however, are acceptable over 90 percent of the 
time. 

Collectiveljl, these factors create an environ- 
ment that lends itself to airmobile oper$.ions- 
multiple avenues oi approach that are available 
over 90 percent of the time, shielded from radar 
coverage during passage through the defensive 
belt, and providing access to numerous soft, 
critical targets. This environment, coupled with 
the growing Soviet helicopter force, would 
certainly give adequate justification for Soviet 
commanders to place increasing reliance on 
helicopters for close air support and battlefield 
mobility. 

'The report thus far has been concerned with 
the threat and the operational environment. 
Before proceeding to an analysis of antiairmobility 
tactics, it is important to determine why current 
(air defense tactics and doctrine, fortified by an 
{increase in air defense forces, will not provide 
adequate defensive capability against the air- 
mobile threat. A partial explanation has already 
been mentioned-money. The provision of suffi- 
cient air defense forces to develop a solid forward 



and rear area defense wouM exceed the defense 
budget allowances of most NATO nations. 

The real answer, however, is derived from an 
analysis of the basic air defense mission-to 
destroy, nullify, or reduce the effectiveness of 
enemy air attacks. Mission performance involves 
three functions: detection, identification, and 
interception. Aircraft must first be detected and 
identified as hostile before they are interceptd by 
air defense forces. The execution of the detection 
and interception functions against helicopters, 
because of their special fight characteristics, 
differs considerably from established doctrine for 
fixed-wing aircraft. A reasonable analogy of this 
difference between fixed-wing and helicypter 
flight churacteristics can be made with $he 
mobility characteristics of mechanized versus foot 
infantry. The foot infantry can move under 
practically all weather, visibility, and trafficability 
conditions. They move slowly and deliberately, 
taking advantage of all terrain variations and 
vegetation for cover and concealment. They can 
infiltrate through defensive strong points. The 
mechanized infantry, on the other hand, can move 
more rapidly but has to move more in the open. 
The mechanized force is more subject to detection; 
however, it vr ives  in the objective area with a 
greater fighting capability than the force on foot. 

In a manner relative to the foot infantry, 
helicopters can infiitrate through a conventional 
air defense network, taking maximum advantage 
of terrain and vegetation for cover and conceal- 
ment. Also, in a manner relative to the mechanized 
infantry, helicopters have the capability for swift 
movement with a large payload. Stated directly, 
helicopters are air vehicles that can operate in the 
ground environment. It  is this unique capability 
that requires special considerations to defend 
against helicopters. Because helicopters combine 
both the air and ground environments, concepts 
must be drawn from both air and ground defense 
to counter airmobile operations. 

The fundamental task in the establishment of 
an air defense network against rirmobility is an 
exacting terrain analysis to  identify every 
low-level air avenue of approach. Although this 
critical task forms the cornerstone to the develop- 
ment of a defense, it is not r well-deveIs'ped srt [or 
science] among intelligence o r  air  defense 
specialists. Bask guidance is found in paragraph 
B-16, Appendix B, FM 30-56. 

The identified low-level air avenues of ap- 
preach provide the basis for positioning available 
air defense fire units, Volume coverage, longer- 
range systems are placed in positions to intercept 
along primuy threat routes; with short-range 
systems defending smaller approaches. The likeli- 
hood of having sufficient fire units to cover other 

$ than the primary threat routes is small because 
k.- 
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the limited number of units will be assigned to 
cover command and control and support facilities. 
Some much needed assets will be available in the 
combat zone if the Division Air Defense Artillery 

* 
[DIVADA] concept is adopted. The DIVADA 
concept will, in particular, increase the number of 
automatic air defense guns in the forward areas. 
This will be of significnnt benefit against airmobile 
threats because automatic weapons have proved 
more effective than missile systems against 
low-flying helicopters. As discovered by American 
helicopter pilots in Vietnam, automatic weapons 
are more difficult to detect and more difficult to 
defeat. 

The limitations on the availability of air 
defense assets to cover the many avenues of 
approach require that other methods be employed 
to deny the use or provide surveilknee of these 
routes. Volume coverage can be obtained from 
airborne surveillance systems that have the added 
advantage of looking down into the avenues of 
approach and over the horizon. Modern systems 
such as the airborne warning and control system 
[AWACS], side-looking airborne radar [SLARI, 
and stand-off target acquisition system [SOTAS] 
can help fill the gaps in ground-based radar 
coverage. A critical requirement in the employ- 
ment of these systems is the need for the 
immediate processing of their information inputs. 
Air defense operations are conducted in real-time, 
and information on hostile air activity must be 

.input directly to the air defense weapon system if 
the threat is to be intercepted. 

Ground troops, counterbattery/mortar radars, 
and other battlefield surveillance assets can 
provide valuable information on hostile airmobile 
activity. However, as with the airborne systems, 
there is the same requirement for the immediate 
input of information to the air defense weapon 
systems. The communication channel currently 
available for these assets is up-tell through 
division channels to the division airspace manage- 
ment element [DAME], cross-tell to the air 
defense battalion operations center [BOC], and 
then down-tell to the air defense fire units. The 
delay through this cumbersome process can easily 
exceed 5 minutes and offers numerous opportuni- 
ties for error. Information from the airborne 
surveillance assets normally enters Army chan- 
nels first at the corps battlefield information co- 
ordination center [BICCI. As with the information 
flow from ground-based assets, the delay in the 
information reaching air defense fire units can 
easily preclude interception of fast-moving air- 
craft. The development of a real-time eommunica- 
tions link for cross-telling information on hostile 
air activity is the most pressing problem to be 

e 
resolved before a fully integrated defensive 
system can be achieved. 
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A detailed analysis of most avenues of 
approach should reveal "choke points," or places 
.long the avenues where low-level flight is 
restricted either vertically or horizontally. These 
choke points can be used to develop an airmobile 
barrier system in a manner similar to the way a 
burier  system is employed to impede ground 
mobility. The natural obstacles to low-level flight 
can be tied together with artificial obstacles. 
Cables or heavy wire screens emplaced at the 
choke points can either intercept the heliborne 
force or cause the force to gain altitude to avoid 
the obstacles and thus be detected by air defense 
radars. Remote sensors can also be emplaced at 
choke points and provide information for the 
employment of concentrated indirect fire against 
flights of helicopters. Smoke rounds could be used 
to disrupt the force by restricting pilot visibility. 
High-explosive, variable time projectiles could be 
used with the intent of catching the helicopters in 
the fragmentation pattern. 

Communications and navigation aids should 
also be attacked. command and control communi- 
cations, obstacle detection devices, and radar 
detection devices in helicca~ters are very suscep- 
tible to electronic countermeasures [ECMI. ECM 
can be used effectively to disrupt navigation aids 
m d  communications during periods of restricted 
visibility when pilots would be placing extra 
reliance on these items. The loss of the use of their 
navigation aids may cause an airmobile force to 
leave protective cover and concealment rather 
than risk crashing. Disrupting communications 
c m  splinter the force into isolated aircraft. 
Disrupting navigation aids during periods of good 
visibility can cause the airmobile force to rely 
more on visual flight aids [roads and rivers] and, in 
so doing, be more susceptible to detection and 
interception. Any action that  decreases the 
effectiveness and availability of warning devices 
to helicopter pilots increases the probability of 
successful detection and interception of the 
helicopters by friendly forces. 

In addition to the requirement to supplement 
air defense detection capabilities, there is the need 
to supplement air defense interception capabili- 
ties. Quick response engagements of fixed-wing 
aircraft can be conducted by jet interceptors. 
However, cockpit visibility from high-performance 
interceptors m d  the maneuverability of these 
aircraft do not allow them to be equally effective 
against helicopters flying NOE. It  is quite possible 
that helicopters armed with air-to-air missiles or 
using existing on-boud automatic weapons could 
prove to be effective interceptors of airmobile 
forces. Another possible airborne interceptor is 
armed cargo aircraft [something like the AC-130 
configuration in Vietnam]. Such aircraft have 
considerable time on station, can provide a large 

volume of fire and have some night vision 
assistance capability. The negative aspects of the 
employment of any aircraft in an interceptor role 
are their exposure to hostile air defenses and the 
additional problems caused in airspace manage- 
ment. 

Airspace tdisrgbment over the modern 
battlefield persists as an unresolved problem. 
Management procedures must insure that all 
components of combat power can be effectively 
employed. Many of the measures used to disrupt 
enemy airmobile operations can have an equal 
effect on friendly airmobile operations. Corridors 
for the safe passage and egress of friendly 
airmobile forces must be established through 
forward areas. The random wandering of "ash and 
trash" flights must be prohibited. Provisions must 
be made for the emergency recall of all friendly 
aviation from an area in which on enemy airmobile 
force has been detected. The recall will clear the 
area so that the enemy force can be engaged 
without endangering friendly aviation. Detailed 
records must be maintained on all obstacles to 
prevent their being hazards to friendly aviation. 
Such airspace management procedures will allow 
the employment of friendly airmobility without 
degrading airmobility defense measures. 

Helicopter pilots flying NOE or terrain 
following must exert complete concentration to 
overcome the effects of air turbulence, avoid 
obstacles, and maintain the desired course. The 
close proximity to the ground gives the pilots little 
opportunity to react and recover from m y  situa- 
tion that disrupts normal flight. The thrust of 
airmobility defensive efforts then should be 
toward the creation of all possible disruptions. 

The defensive concepts proposed in this report 
are  intended to stimulate thought for the 
development of a body doctrine for defense 
against airmobility. Many of these concepts could 
prove unsatisfactory after testing. We must nat 
allow our enthusiasm over our success with 
airmobility to cause us to overlook the Soviet 
airmobile threat. Our broad base of experience in 
airmobile employment must be applied toward the 
development of a defensive doctrine that insures 
our retention of the advantage in the first m d  
subsequent battles of any future war. A 
Major Hines is a graduate of  
Virginia Military Institute and 
holds a Masters Degree in 
Soviet Studies from South- 
western State College. He has 
served as a Hawk Battery 
Commander in ~ont inenta- l  
United States, Korea, and I 
He is currently enrolled in the 

Military Assistance, Fort 
Bragg, North Carolina. 
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VIEW from the FIELD 
FORWARD AREA ALERTING RADAR 

FIRST LIEUTENANT MANUEL E. GONZALEZ 
This article proposes a change to the forward 

area alerting radar [FAAR] that would give the 
ChaparralIVulcan battalion a capability it does not 
now have; i.e., a reliable means of transportation. 

The FAAR Platoon, 1st Bn, 68th ADA, Fort 
Hood, Texas, discovered through experimentation 
that a FAAR system with all gear [including the 
generator] can be mounted on an M730 Chaparral 
chassis without any modification to either the 
radar or the carrier, thus providing a safer and 
more effective means of transportation. 

The need for this equipment change is amply 
illustrated by the following inadequacies experi- 
enced in the use of the FAAR prime mover, the 
Gama Goat. 

E The Gama Goat is overweight to the point 
that it causes numerous mechanical breakdowns. 
The majority of deadline items is due to the Gama 
Goat and not the radar. Common failures include 
the transmission and axles when trying to 
negotiate steep slopes leading to tactical positions 
necessary to mission performance. 

E The weight of the Gama Goat rides so high 
on the chassis that it gives the system a very high 
center of gravity characteristic, causing the radar 
to become unstable at  speeds over 20 mph, even on 
paved surfaces. The high center of gravity makes 
the system extremely susceptible to overturn 
while moving cross country. This has occurred, 
causing considerable damage to the equipment. 

The movement of the system [in my 
opinion] is too slow to properly support the 
front-line units in a maneuver environment, again, 
due to the high center of gravity. 

The system does not have a "swim" 
capability, resulting in a great handicap when 
crossing water obstacles. 

Because of the foregoing disadvantages of the 
Gama Goat, I propose the previously mentioned 
alternative means of transportation for the FAAR, 
namely the M730. Since the carrier M730 is ,? 
already in the ChaparralIVulcan battalion, the 
unit is prepared to handle maintenance within its 
present capabilities. 

In experimenting to learn whether the radar 
shelter could be properly mounted, along with the 
generator, on the M730 without any structural 
modification to the carrier or shelter, we found 
that a simple frame constructed of common angle 
iron could be bolted to the M730 carrier at  its four 
mating bolts. The prefabricated angle iron frame- 
work was then used to secure the radar to the 
M730 carrier. Next, this assembly was secured to 
the iron frame by means of the airlift straps 
provided for the radar. The generator was placed 
[by means of the two C beams on which it is 
mounted] on the rear of the shelter and tied down 
by airlift straps. As can be seen, there was no mod- 
ification to the M730 carrier. 

Here are the advantages: 
I A much lower center of gravity so as to 

virtually eliminate the danger of overturning and, 
thus eliminate needless damage to equipment and 
injury to personnel. ,- . 

A much greater ability to climb slopes, 'I 
which is critical to the accomplishment of our 

' 

mission. 
II A permanent hook up of the generator to 
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the radar shelter, which cuts the time of emplacing 
and march ordering the FAAR, resulting in a 
greater degree of survivability. 

E The radar, because of its position in the 
opposite end of the shelter's entrance, eliminates 
the distraction that comes from the noise of the 
generator. 

W An improved maneuver speed is achieved 
due to the low center of gravity, which enables the 
FAAR to keep 2 to 3 kilometers behind the front 
on either a fast-moving offensive thrust or a 
tactical withdrawal. 

E The FAAR acquires a "swim" capability. 
This is a very important advantage when one 
considers that both the Vulcan and Chaparral can 
"swim" and that for the FAAR [3-km back] to 
support them properly, it must also have a "swim" 
capability. 

E Maintenance can be provided by assets 
already contained in the division's CIV battalion. 

E No modification is required for the carrier 
or the radar set. The mounting frame can be 
constructed from angle iron that can be welded 
together in 1 hour. 

Even though the M730 carrier is more 
expensive than the Gama Goat, after some of the 
Goats roll over and the price of the damage to the 
Goat, radar, and personnel is determined, one can 
surmise that in the long run the M730 would be 
cost effective. In addition, theM730 would provide 
significant tactical advantages. 

Following are some additional attributes found 
in employing the M730 as the transport vehicle. 
Vibration and Shock 

The suspension system of torsion bars on the 
M730 givesthe Ark CI a much smoother and even 
ride over rough terrain than that provided by the 
Gama Goat. We found that the Ark could negotiate 
terrain that the Goat could not. The feel of the 
M730 taking bumps and depressions can be 
compared with a boat going over relatively choppy 
water. 

Installing feed horn assembly 
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The Ark negotiating a muddy ditch that would 
stop the Gama Goat. 

The vibration of the engine is roughly 
equivalent to that of the Gama Goat. The mobility 
of the Ark over rough terrain is much improved 
over that afforded by the Goat. Speed and mobility 
are much greater and fear of tipping over is no 
longer a concern. The Ark brings added stability 
on rough terrain, which is sorely needed by the 
FAAR. 
Hill Climbing Ability 

Perhaps one of the biggest drawbacks of the 
Gama Goat used in conjunction with the FAAR is 
its inability to ascend the steep slopes to terrain 
that is essential for mission accomplishment. The 
total weight of the FAAR and the Gama Goat 

, results in poor capability to climb some of the 
grades that are crucial. This weight was mainly 
responsible for three systems being disabled due 
to broken axels while attempting to neg0tiat.e 
Castle Mountain at  Fort Hood. The Ark I11 
negotiated the grades on Castle Mountain and 
many other hills very easily without mishap or 
stalling. 

Since the ~ r k  has no trailer, we also have the 
added advantage of the vehicle not sliding 
backwards and jackknifing the trailer, a common 
problem with the Gama Goat. 
Swimming Capability 

The Ark 111, the first "swimming" radar in air 
defense, performed its task admirably. It rode 
much higher in the water than the Chaparral 
mounted on the M730 and the extra weight on one 
side of the FAAR, as opposed to the weight of the 
M730, was negligible. As a result, the Ark I11 was 
level in the water, even when negotiating turns. 

The Ark is more seaworthy than the Chaparral 
system. This gives the FAAR the ability to move 
with the units it is supporting that may have 
"swimming" capabilities. 
~m~lacernemt Time 

With our proposed system we are now able to 
leave the feed horn and reflector half assembly on 



Castle Mountain is no obstacle to Ark III. 

the mast, which is then retracted to its normal 
march order configuration. We can also have the 
generator hooked up and running while moving, 
which gives us the added advantage of having the 
radar warmed up. 

When the vehicle is stopped, all that has to be 
done is raise the antenna assembly, level the 
system, and aline to grid north. This will cut the 
emplacement time to l l / z  minutes and it also 
allows us the advantage of immediately leaving 
the area in march order configuration, in case the 
need should arise. 

In conclusion, I would like to stress the 
importance of an early warning radar with the 
primary mission of providing low-altitude early 
warning to both division combat units and air 
defense units. The new radars incorporated within 
the Roland and the DIVAD gun have the same 
capabilities as that of the surveillance FAAR but, 
in my opinion [due to their missions], they are not 
capable of providing adequate early warning for 
ground troops. I base this opinion on the following 
reasons: 

The DIVAD gun will have as its primary 
mission the role of supporting ground combat 
units by destroying the aircraft threat; therefore, 
the crew will be limited in its choice of terrain 
essential to providing early warning. I t  will either 
move along main avenues of approach supporting 
a maneuvering force or will be deployed leapfrog 
style along the closest available high ground, 
which is necessary to support the maneuver units 
and to destroy hostile aircraft. So it's easy to see 
why it cannot maximize terrain to insure effective 
early warning. 
I The DIVAD gun could be given the mission 

to select the best terrain for early warning but 
that would defeat its purpose, which is to destroy 
aerial targets in support of ground forces. It is not 
realistic to consider that any commander would 
allow one of the guns to go unused in the support 
of his unit just to provide early warning. 
Editor's Note: Other members of the 1st Bn, 68th A 
SSG Sylvester Jordon, SP4 Thomas Garner, SG1 
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The Ark rides much higher in the water than the 
Chaparral system. It is very stable, even without 
ballast, and negotiates turns handily. 

The DIVAD gun radar operator will be too 
busy detecting targets and locking on to give out 
any early warning. It  would also require another 
radio within the system even if there was time to 
engage in early warning. 

By discarding the TADDs and using early 
warning voice, we have proved at Fort Hood that 
we can pinpoint targets  within six digit 
coordinates and bring artillery fire on them. We 
can also give combat units quick, easy-to-read, 
four-digit coordinates so they can bring their main 
guns and TOW weapons on the helicopters flying 
NOE techniques. We can say realistically that the 
FAAR is indeed a very effective system against 
the air threat. With a few improvements, such as 
the adaptation for use of the Lolamy system and 
mounting the FAAR on the M730, we can 
concentrate on bringing to bear all the appropriate 
weapons of a division to destroy the air threat. To 
do this, we simply provide effective low-altitude 
avenues of approach warning that other ADA 
equipment cannot provide. 
The author has drawn a set of plans for use of the 
M73O as a FAAR prime mover which he is willing 
to make available to authorized individuals. His 
address: HHB, 1st Bn, 68th ADA, 1st Cavalry 
Diviswn, Fort Hood, Texas 76545. 

Lieutenant Gonzalez graduated 
from the US Military Academy 
in 1975. Since then he has served 
in the 1st Battalion, 68th Air 
Defense Artillery and is now the 
FAAR Platoon Leader in Head- 
quarters Battery. This is his 
secorid article to be published in 
AIR DEFENSE Magazine, the 
first being, "1nno;ations in 
FAAR Employment, appearing 
in the October-December 1977 
issue. 

who worked with the author on the experiment include 
hbert Reed, CPT Roy Hudson, and SP4 James Curry. 
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Cobml V. Sa?my&, who .is Chief of Physic& beats faster a d  blood pressure increases when 
Tmin+ng and Sports for the Soviet Air Defense exposed to strong irritations, resulting in a poorer 
Forces, is credited with m s t  of the materidt in performance, The time required to transmit one 
this article. We p b h h  it rn &!em fmm which message increases by 50 or 100 percent, m d  the 
our own airdefensemen ean perhaps profit. number of errors in determining the azimuth and 
Pwagrc~pks Mieated by  am a s t e k k  me zjsteqke- the target range is also higher. 
tions by our own, editmid staff. The commander who plans and organizes the 

T b m  i~ the usual humming of electric fans at servicemen's physical training must not fail to 
the botkry commmd p t .  The operator's eyes consider the conditions in which the operator has 
me glued to the greenish screens. They are to work: the high humidity, temperature, and 
fightkg a kgng and hard battle with an air. "enemy. carbon dioxide content in the cabin as well as the 
There are q d t e  a few targets in the sir. In noise, flickering of screens, and continuous 
tmcJdng themI the operators have to single out the straining of the same muscles. Stationary position 
most impartant ones and'supply precise da t a  The gives rise to a special kind of fatigue, which has a 
strain is enormous. negative effect on the attention and memory and 

Junior Sergemt Anatoly Vodoleyev Is partich- even on well-practiced habits and skills. That is 
larly attentive. He was the first of the duty team why work involving great emotional and volitional 
to locate and track an aircraf* heading for the strain must be followed by a correctly organized 
instahtion a t  a low altitnde. After a short break, rest to remove fatigue and restore efficiency. *The 
during which the team warmed up a little, the questbn arises as to what extent our unit 
aommander complicatd the & u d n .  Now, the commanders are aware of these problems and 
operators had to work w&rbng gas masks for a whether they give adequate attention to pssible 
bng  time. The exercise ended a t  last. The solutions. 
commander wked Vodoleyev how he felt. "Quite Practice shows that operators' efficiency is 
well!" was Vodoleyev's reply. Judging by his best when 2 hours' work is alternated with 
appearance, he still had a conderable reserve of 4-hours' rest. Sparts and games in the open air 
strength in him. completely restore their ability for work. In the 

"Vodoleyev is a good sportsman," the above-mentioned AA missile battalion active rest, 
mmmander explains. "Generally speaking, our systematic physical exercise, sports and games, 
profession is incoaceivnble without sport." and hydrotherapeutic procedures allow the 

Amd so it is indeed. Due to an increase in the servicemen to withstand long strains easily and to 
intensity and st& of work in the Soviet A k  keep up combat activity during the entire period 
Defense Forces, the role of specialists', e s p d d y  of duty. They take part in cross-country and 
operators', physical training has grown immense- skiing races, go in for gymnastics and track-and- 
ly. *We see a marked similarity between the field athletics, play table tends, etc. For instance, 
Soviet operators' on-the-job experience and that of our acquaintance Anatoly Vodoleyev is an 
US operators. acknowledged sprinter and the unit's 100- and 

An operator i s  one of the leading specUsts. 200-m champion. 
During combat duty, he has to faee up to varisus The battolion, under Lieutenant Colonel Sergei ' 

h i h t b n s  w&h d v w d y  a f f d  the serviceman's - Vasilyev, has excellent indices in combat training. -1 nervous system. Speeial investigations have It  has won many sports awards, which are kept in ,- . . 
shown that the pulse of operators with insufficient the Lenin Room. Over 90 percent of the - 

, p s y c h o ~ d ,  a d  physical training levd servicemen have fulfilled the requirements of the 



Military Sports Complex [MSCI and many of them 
have sports ratings. But the main thing is the 
ability to make physical steeling dependent on the 
interests of combat training. Much is being done in 
this respect. By organizing mass sport activities, 
the commanders and the unit sports committee 
see to i t  that sports help the servicemen develop 
coordination of movements, stamina, and the 
capacity to maintain emotional and volitional 
stability for long stretches of time. 
*Close personal a t tent ion of t h e -  battalion 
commander appears to be an ingredient of the 
successful physical training program. 

Proceeding from the specifics of the service- 
men's combat activity, the commanders and sports 

~anizers select the most suitable sports and 
special physical exercises. For instance, launching 
crews have to apply considerable physical efforts 
and to withstand great nervous stress, because 
limited time compels them to act skillfully, 
quickly, and to carry out a large volume of work in 
a short time. That is why members of launching 
crews mus t  develop physical s t reng th  and 
endurance. Most useful in this respect are 100- to 
400-m running, skiing races, and speed swimming. 
In the case of launching crews, it is advisable to 
begin any kind of physical training with a 
cross-country race. 

I t  should be emphasized that physical training 
and mass sports are closely interconnected. Take, 
for example, the daily physical exercises. In 
Lieutenant Colonel Vasilyev's battalion, they are 
carried out in accordance with the general 
instructions on physical training but necessarily 
include various exercises for specialists and 
elements of the Military Sports Complex. The 
physical exercises are directed by sergeants under 
the supervision of officers who know exactly who 
is incapable of standing big loads easily and who 
finds difficulty in overcoming fatigue. For such 
soldiers, general body-building exercises and 
additional training are prescribed. 
*Physical readiness is a fundamental of combat 
readiness, and the Soviet pursuit of sports is 
certainly an effective way to insure physical 
readiness. 

The main specific feature of the Soviet Air 
Defense Forces is their constant combat readi- 
ness, even in peacetime. Combat duty requires of 
each specialist maximum efficiency and the ability 
to maintain high combat activity during the whole 
period of duty. Apart from the necessary political 
and psychological qualities, each serviceman must 
be well fit physically. I t  is common practice for the 
relieving shift to do a special set of physical 
exercises to improve the organism's general tone 
and capacity for work before entering on, during, 
and after duty. Prior to and following duty, the 
teams do the complex, as a rule in the open air 
under the commander's supervision. 
*The following regimen seems a logical antidote to 
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the handicap of fatigue on the job. 
Before entering on duty, a specialist does the 

so-called introductory limbering-up exercises .- 
including motions resembling the motor compo- 
nents of his combat activity. Operators, for 
example, are recommended to do exercises ... 
developing quick reaction in fluid situations and 
also stability and shift of attention. General 
body-building exercises include free exercises 
acting on different groups of muscles, twin 
exercises and simple exercises on apparatus, as 
well as walking and running a t  slow and medium 
speed. The exercises last for 15-20 minutes. 

During the tour of duty, a short-time [5-10 
minutes] set of physical exercises is done with 
apparatuses and instruments a t  workplaces in a 
sitting or standing position and include: stretching 
t he  a rms  outwards  and upwards,  a l t e rna te  
bending of the knees and then bringing them up to 
the chest with the aid of the hands, turning the 
trunk right and left, bending and rotating the head 
and other exercises. The set is repeated every 2-3 
hours during the shift. 

After the shift, the men play table tennis, 
volleyball, basketball, and handball. Swimming, of 
course, has a very beneficial effect on the whole 
organism. I t  removes completely the stress 
accumulated during the shift. 
*Evaluation of the physical training for airdefense- 
men was in itself a revealing and useful part of the 
program. 

An investigation carried out in units has shown 
that the usefulness of physical exercises and 
sports during combat duty, as well as before and 
after, can hardly he overestimated. I t  was 
established that radar operators who fulfill the 
whole cycle of these  "production" exercises 
punctually and conscientiously maintain a relative- 
ly high efficiency during the entire period of duty 
and restore i t  completely after 7-hours' rest.   hose 
who neglected the prescribed sets of exercises 
showed a lower capacity for work and could not 
restore i t  after the 7-hours' rest. 

Outside combat duty, the servicemen partici- 
pate in mass sports activities that are the same for 
all, irrespective of speciality. Sports sections and 
teams in the units regularly have training periods. 
On holidays and days off, competitions are 
organized in fulfilling the exercises of the Military 
Spor t s  Complex, in track-and-field athletics,  
weight lifting, and games. Also popular among the 
servicemen are military applied sports such as 
military cross-country racing, radio sport, officers' 
combined events, and many others. 

Systematic physical training and spor ts  
activities not only contribute to the servicemen's F 7 
physical steeling but also help them master k 
successfully their military speciality, develop 
purposefulness and persistence in attaining their 
goal, and perform reliably and vigilantly their 
service of guarding the Soviet skies. 
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MICHAEL H. STRUB, PhD 

The US Army Research Institute [ARII is a field 
operating agency of the Deputy Chief of Staff for 
Personnel and a developing agency for personnel 
performance and training [RDTE]. ARI conducts 
R&D activities at its headquarters in Alexandria, 
VA, and at its nine field units located throughout 
CONUS and in USAREUR. The projects reported 
in this article are part of an ongoing program on 
individual performance-based training in air 
defense. 

How well does AIT prepare a soldier for first 
assignment in an ADA unit? How much is 
forgotten by the AIT graduate by the time he 
reports for duty? How should refresher training 
be administered in the unit and liow often? How 

I) should training aids and materials be used to 
assure maximum training benefit? The answers to 
these questions are important in deciding how to 
allocate Army training resources. To assist Army 
training developers in answering these questions, 
ARI initiated a program of research to learn more 
about the retention of skills acquired in AIT and 
the factors that contribute to high-level training in 
units. Three of these research efforts that relate 
directly to air defense are: 

Chaparral Skill Retention Program. 
H Fort Lewis Case Study. 
H Training Implementation Program [TIP] in 

Air Defense Units. 
Chaparral Skill Retention Program. 

This program concerns the acquisition and 
retention of Chaparral skills. The 16P MOS 
[Chaparral Crewman] was selected as the target 
MOS after analyses of field density, AIT flow rate, 
and scattered reports of "skill retention prob- 
lems." 

In 1976, ARI's Individual Training and Skill 
Evaluation technical area initiated the project. 
The Air Defense School provided training support 

0 and USAREUR provided troop and training 
support. 

A research and survey procedure was used to 
identify the tasks requiring refresher training. 
Soldier's Manuals were reviewed and interviews 
were conducted with field personnel in USAREUR 
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to determine which critical tasks would most Likely 
be assigned to a 16p AIT graduate. The tasks 
identified were: 

Preenergizing the M-54 launch station. 
Energizing the M-54 launch station. 
Deenergizing the M-54 launch station. 

H Before-operations PM checks on the M730 
carrier. 

Operational checks on the TA-312/PT tele- 
phone set. 

H Emplacement and operator checks and 
adjustments on the target alert data display set 
[TADDS] AN/GSQ-137 [XO-21. 

These tasks  formed t he  basis for the  
development of a Chaparral Skill Retention 
Performance Test. Estimates of retention and 
requirements for refresher training were obtained 
by giving the hands-on performance test to AIT 
students upon graduation and upon arrival a t  the 
unit. As shown in Figure 1, the AIT graduates 
were then divided into three groups and were re- 
tested and given refresher training a t  either I-, 2-, 
or  4-month intervals after arrival in seven 
USAREUR ADA battalions. To assist the units in 
administering the performance tests and refresher 
training, a Squad Leader's Guide was prepared, 
which is a self-paced, short course that teaches 
administration of performance oriented training, 
including how to: 

H Give an effective demonstration. 
Supervise practice. 

H Select required refresher training when 
people fail particular items on the test. 

B Prepare equipment. 
Conduct and score the performance tests. 
Self-administer performance tests to im- 

prove proficiency and administration skills. 
At present, ARI is completing the data 

collection phase of the project, and the results will 
be described in a research report to be published 
in July this year. While publication of the report 
will complete the Chaparral Skill Retention 
Program, ARI is continuing to investigate the 
factors that contribute to effective training in 
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units. At the request of MG John J. Koehler, Jr., 
Commander, Fort Bliss, the Chaparral Perform- 
ance Test [tasks 1-51 was used to assess the profi- 
ciency of 16Ps within the 1st Bn, 67th ADA a t  Fort 
Lewis, WA, commanded by LTC Joseph H. Felter, 
Jr. 
Fort Lewis Case Study. 

The Chaparral Performance Tests [minus the 
TADDS task, since TADDS had not been issued to 
the unit] was administered to 60 16Ps [12 squads] 
in the 1st Bn, 67th ADA. The results, shown in 
Figure 2, indicated that overall performance was 
quite high. Figure 2 also reflects a definite 
experience factor; that is, performance improves 
consistently with increased time on the job. Based 
on the median percentage of performance 
measures passed, those who have been a 16P for 3 
years or more are achieving near perfect scores. 
ARI is examining these results and the unit in 
more detail to determine the contributing factors 
and activities that produce high training perform- 
ance before this information is disseminated to 
other ADA battalions. Interviews with 1st Bn, 
67th ADA personnel suggest that command 
emphasis is essential. The high priority given to 
training and the innovative training programs 
undoubtedly contributed to the high scores 
achieved by the unit. 

One innovative effort established by LTC 
Felter is called the Logistical/Tactical Excellence 
Program [LITEP]. Based on the assumption that 
logistical and tactical proficiency constitutes the 
core elements of combat readiness, the LITEP 
uses competition, praise, recognition, awards, and 
rewards to develop professional soldiers who are 
highly proficient in their maintenance responsibili- 
ties and tactical skills. 

Each Vulcan, Chaparral, and Redeye crew [and 
their vehicles] is evaluated at  least twice during 
quarterly competition periods. Each quarter, a 
Vulcan, Chaparral, and Redeye crew is distin- 
guished for i t s  performance. Crews to  be 
evaluated are selected at  random and evaluations 

are conducted during scheduled 
maintenance periods as  pre- 
scribed by bat tery training 
schedules. 

The LITEP appears to use 

@ 
incentives effectively by maximi- 
zing the use of those that are 
within the control of the battalion 
commander to  administer. A 
common problem with incentives, 
as indicated in surveys, is that 
those preferred by the soldier are 
the most difficult to provide due 
to regulations, policies, or limita- 
tion of funds. However, the 
LITEP awards listed below are 
both possible and apparently 
quite effective. 

H Ninetyday exemption from all duty ros- 
ters. 

Three-day [mid-week] pass per month for 3 
months. 
H Certificate of appreciation for inclusion in 

official file. 
H Command letters of commendation for 

inclusion in official file. 
Guarantee of attendance at  successive 

onduty education [lo weeks]. 
H Distinguished soldier award recommenda- 

tion. 
H Soldier of the quarter and NCO of the 

quarter. 
- Quarterly winners compete for soldier and 

a 
NCO of the year awards. The platoon leader and 
platoon sergeant whose platoon receives the 
highest average during quarterly evaluations 
receive letters of commendation for their official 
files. The battery commander, motor officer, first 
sergeant, and motor sergeant whose batt'ery 
receives the highest overall average are recom- 
mended for general officer letters of commenda- 
tion for their official files. 

Several other innovations may have contrib- 
uted to the high performance achieved by the 1st 
Bn, 67th ADA. For example, the battalion staff 
and headquarters participate in four evaluated 
ARTEPs a year in conjunction with other  
divisional units undergoing their ARTEPs. In a 
recent ARTEP, the battalion was judged the most 
combat-ready ADA organization encountered by 
the evaluator. 

While these programs appear to have a 
positive effect on unit proficiency, the relative 
effectiveness of each innovation has not yet been 
determined. A more systematic attempt to control 
and evaluate factors contributing to  high 
proficiency in unit training is being carried out by 
the ARI Field Unit, Fort Bliss, in a research 
project entitled Training Implementation Pro- 
gram [TIP] for Air Defense Units. 
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More and more individual train- 
ing materials and aids are being 
produced for use in the units as they 
tab on a greater responsibility for 
individual training. While the num- 
ber of training materials has in- 
creased, there has been relatively 
little effort to date to structure the 
units' programs, where the materi- 
als will be managed and applied. In 
response to this need, TIP was 
initiated and will attempt to develop 
a management structure or pro- 
gram to permit effective implemen- 
tation of Army materials and aids. 
The TIP project was organized 
around five major tasks: 

Conduct a training manage- 
ment analysis of individual training 
in units. 

Develop a model TIP. 
I Conduct a limited validation of the model 

TIP. 
Install TIP in one or more ADA battalions. 
Evaluate the effectiveness of TIP. 

The training management analysis suggested that 
TIP consist of self-paced workshops for refresher 
training in skills required for: 

.1 Training and Evaluation Outline [T&EO]- 
Analysis of mission to include collective/individual 
tasks and development of performance systems. 

H Training Management-Development of a 
training information base for a battalion, selection 
of tasks for training, and development of a training 
information flow. 

E Precision Management-Effective use of 
time and personnel and guidelines for minimum 
essential record keeping. 

Incentive Management-Application of in- 
centives by squad leaders. 
I Performance-Oriented Training-Prepara- 

tion, conduct, and evaluation of criteria referenced 
[i.e., GOINO GO] training and testing. 

Since training responsibilities vary for differ- 
ent personnel within the battalion, such as the 
commander and squad leaders, the workshops are 
structured differently for each group. Presently, 
workshop materials are being validated and 
preparations are being made to train a military 
installation team to administer the workshops to 
appropriate personnel from the 1st Battalion, 7th 
ADA and 2d Battation, 55th ADA at  Fort Bliss. 
The military installation team will consist of a 
project officer and NCO from the US Army Air 
Defense School and a training officer and NCO 
from each of the target battalions. At the same 

C- . time, ARI will be collecting baseline data in each of 
the battalions to obtain an estimate of training 
proficiency prior to the introduction of TIP. The 
installation phase of TIP will begin after the 

battalion personnel have completed the desig- 
nated workshops. Data will, however, continue to 
be collected in the target battalions for a 6-month 
period to permit longer term effects of the training 
to surface. 

Evaluation of TIP will be accomplished using 
both objective and subjective criteria. The 
objective measure will be an estimate of crew 
proficiency. Skills used by unit trainers will be 
noted and compared with measures of crew 
proficiency. Subjective criteria will include the use 
of questionnaires and interviews before, during, 
and at  the end of the TIP evaluation phase. These 
will measure changes in attitudes and motivation 
within the units. 

While TIP was originated and developed for 
ADA application, it is hoped that the structure of 
TIP and the skills trained in TIP workshops will 
assist in training'non-ADA units as well. In an 
Army Training Board sponsored project, ARI's 
Presidio of Monterey Field Unit is developing an 
Individual Extension Training System [IETS] for 
infantry units. Infantry troop support for the 
IETS project is being provided by the 7th Infantry 
Division at  Fort Ord, CA. When both research 
efforts have achieved generalization beyond their 
initial developments, the efforts will be integrated 
into a combat arms training program to provide 
uniformity and standardization to FORSCOM 
training procedures as the products from these 
R&D efforts move into the field. 

Dr. Strub graduated from Fordham University 
and acquired a Masters Degree and PhD in 
Engineering Psychology at Ohio State University. 
He served as a research scientist at the A m y  
Research Institute Headquarters, Alexandria, 
Virginia, from 1968 to 1975. Since then, he has 
been Chief of the ARZ Field Unit at Fort Bliss, 
Texas. 
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SITUATION: 

to 1st Bn, 325th enemy can attack the mset 

required fa provide M dsqmte, all*arouml 
support the t&icd.l sitxmtjon. The battalien defense &this type asset from jet aircraft. Tlnw 
cammmder hm just given you a warning order for 
a mw miesiodl. Battery B has b n  tasked tn 
mve &%a &tion a d  prepare far an on-order 

deliberate. The 

As shown bebw, Battery B wffl wcnpy cr 
position approxkately 7 himGrri muth of the 

, line of contact MSR 1 w n s  through a valley - extending into enemy territury to the north. After 


















































