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MAJOR GENERAL ROBERT J. LUNN 

Have you ever asked yourself, "What is the Army 
doing to help me im rove my professionalism and 
plan my career?' In t i! is edition of "Intercept Point," 
I want to help you answer that  question. 

The Army's ersonnel management policies 
change frequent y y, with the most recent being the 
Enlisted Personnel Management System (EPMS). 
The objectives of EPNIS are to: 

8 Provide a map to guide soldiers from grade E-1 
to E-9. 
Provide continuing professional training 
throughout the soldier's career. 
Improve the promotion system. 
Broaden every soldier's skills, make assign- 
ments more flexible, and provide a greater 
challenge. 

Under EPMS, changes have evolved in the En- 
listed Evaluation System. One change is the sub- 
stitution of the Skill Qualification Test (SQT) for the 
current MOS test. The SQT is so named because i t  
will determine your ability to accomplish key tasks 
re uired to do your job. EPMS is being implemented in five phases. Each 
phase contains a group of enlisted MOS. The 16- 
series MOS (ADA Operator MOS) are included in 
the first group. Soldiers holding these MOS will be 

iven their first SQT during the period April- 5 ptember 1977. The remaining four groups will be 
implemented a t  6-month intervals. There are no 
ADA MOS in Groups 11, 111, or IV. All air defense 
maintenance MOS are contained in Group V (the 
final phase). The first SQT for these MOS are tenta- 
tively scheduled for January 1979. 

On the surface, SQTs may initially appear to be 
similar to MOS tests; however, they are considera- 
bly different. The MOS tests usually required 

memorization of data that were not essential to 
performance of your  dut ies .  T h e  SQTs a r e  
performance-oriented, which means the questions 
pertain to your daily job. SQTs are being developed 
from tasks selected from soldier's manuals, which 
are another new element introduced by EPMS. A 
solder's manual is being written for each MOS and 
will contain those critical tasks a t  each skill level 
that you must be capable of performing well. 

The Skill Qualification Test may consist of three 
parts: a written portion, a hands-on portion, and a 
performance certification evaluation by your com- 
mander. Each part of the SQT is subdivided into 
what we call "tasks" or "scoreable units." The writ- 
ten portion will consist of from 30 to 50 tasks-each 
of which may have from 1 to 10 questions. The 
hands-on portion will consist of 1 to 16 "tasks," each 
with 1 to 20 steps. In the performance certification 
portion, your commander will grade you in areas 
such as physical fitness or arms qualification by 
giving you either a "go" or "no go" rating. In the 
supervisory grades (E-6 through E-91, there may be 
some SQTs without a hands-on or performance cer- 
tification portion. 

Two-thirds to three-fourths of the SQT will deal 
with the tasks of your present skill level. The other 
one-third or one-fourth will test your abilities in 
tasks from the next higher skill level. The written 
portion of the test will cover all of your MOS areas 
while the hands-on portion will evaluate only those 
aspects of your day-to-day duties. For example, if 
you're a 16P (Chaparral and Redeye), your written 
portion will ask questions about both missile sys- 
tems; however, your hands-on portion will test you 
only on the system that you work with daily. 

Now, let's look a t  how the SQTs will be scored and 
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what t h w  scores mean t.o you. After your test is 
graded, you will receive .one of the following: 

* A "higher passing wore"- this is the "cream of 
the crop"category, A score in this level is your key to 
obtaining a higher ski11 level and to promotion - 
but more on this in a minute. 
6 A "passing wore" -this is the "satisfactory" 

category. A score in this level means two things-1) 
you verify your present skill level and 2) you are not 
required to take the test again for 2 years. You do 
not, however, qualify for award of the next higher 
skill level. Thus, to stay in contention for promotion, 
you may volunteer to retake the SQT the following 
year to try for that "higher passing score." 

A "failing" score - this is the t'unsatisfactory" 
category. If you fail your SQT, you must take i t  
again the following year. Two failures in a row 
constitute grounds for administrative MOS reclas- 
sification or qualitative mana ernent action. 

How do skdl levels and sQFs relate to promo- 
, tions? You must be awarded the next higher skill 

level before ible for promotion to the next 
for this higher skill level, 

thin s: 1) obtained a 
"higher passing score" on the SQ 8 and 2 )  completed 
the appropriate WCO course or performed well in an 
authorized slot (OJT) far the next hi her grade, For 
example, an E-5 must attain a "& her passing 
score" on his SQT 3, be awarded ski1 klevel 3, and 
either perform satisfactory OST in an E-6 slot or 
complete the Basic NCO CDursle to be eligible for ' 

- promotian to E-6. 
I Now that you are aware of the "nuts and bolts" of - the SQT program, you are pmkbly wondering how 

the SQT system wlll operate. First, all mldiers will 
be issued soldier's manuals. Second, 60 days prior Q 

the quarter in which your SQT i~ sckeiduld, you will 
receive an SQT notice that will cautlim thme hsks 
from the soldier's manual  elected for liesting in the 
SQT. In addition, the notice will outline the compo- 
nents to be tasted. 

In the past, MOB b t  administration was the 
responsibility of the Adjutant General. Now, a 
different system i s  being e~tabl ished and im- 
plemented a t  TEEAM)C insrttllllatiom throughout 
CONUS, Implementation A m  wide will oceur in 
the near future. Test control o h aar (XU) mspon- 
sibilities will gradually be transferred from the AG 
to the G3JDPT. The new system has several adoan- 
tages: 

SQT is a readiness indicator that will identify 
your individual weaknesses and how they affect you 
and your unit's performanee. When these weak- 
nesses are identified, the G3fDPT can schedule 
appropriate training. 

The hands-on portion of the SQT will require 
scheduling of training sites, equipment, and per- 
sonnel in advance to allow sufficient time for coor- 
dination and allow you maximum preparation time. 

The system expertise is already in the G3lDPT 
organization. 

Your challenge is to maintain a hi h state of 
proficiency in our job and to use the E MS "road B % 
map"as a gui e towards a successful career in the 
Air Defense Artillery. ',* 
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PATRIOT A MUST 
Dear Sir: 

I read with considerable interest MAJ Faubel's 
letter in the January-March 1976 issue of AIR DE- 
FENSE. The questions he raised in the third para- 
graph were interesting. I was disappointed that he 
did not develop the answers to them. His apparent 
concern that an adequate air defense must be pro- 
vided for the field forces is one that many of us share 
-it's unfortunate that many of the generalities he 
used to support his argument are incorrect and/or 
inconsistent. 

As an example, MAJ Faubel states that the PA- 
TRIOT (formerly SAM-D) system was designed 
against a nuclear threat. This statement is untrue 
-PATRIOT was conceived and developed as a field 
force air defense system to defeat conventional air 
threats. At one time, there was a requirement to 
preserve an option to defeat a nuclear threat, but 
this requirement no longer exists. 

The implication in MAJ Faubel's letter that 
Mauler was a developmental failure also requires 
comment. At the time of program cancellation, that 
system was enjoying remarkable technical success 
in its test program. Its demise occurred because the 
air defense users changed their minds and would 
not support the requirement for an all-weather for- 
ward area air defense system against which Mauler 
was then being developed. This requirement has 
since been resurrected and is the one which supports 
the current U.S. Roland program. How times (and 
people) have changed. 

The statement that DOD has been the forerunner 
in funding basic research is probably also untrue. 
DOD devotes the majority of its funds to applied 
research and advanced and engineering develop- 
ment. Basic research has been, is, and should al- 
ways be, the province of private industry and 
academia. 

I would also note that: 
ADA Branch does not procure weapon systems. 

Specific ADA personnel in appropriate TRADOC 
assignments represent the "user" and state a re- 
quirement for new systems or modifications to exist- 
ing systems. The procurement of the systems to 
meet these requirements is the responsibility of a p  

letters to the editor C w= 
propriate elements of the U.S. Army Materiel 
Development and Readiness Command. 

Congress did not vote against the deployment of 
the Safeguard system until after the approval of the 
SALT I Treaty. 

The ballistic missile defense system that we 
agreed not to deploy (Safeguard) was not intended to 
protect our population but rather to preserve our 
ICBM force for retaliatory purposes. 

The U.S. and the USSR have not renounced the 
use of nuclear weapons. Our training and doctrine 
still include their use when required. The USSR 
regularly conducts nuclear exercises and has given 
no indication of not using nuclear weapons if the use 
of those weapons were to their advantage. We did 
sign a nuclear nonproliferation treaty which says in 
essence that we agree that those countries not hav- 
ing a nuclear delivery capability should not develop 
one, but this is a far different thing from renouncing 
the use of nuclear weapons. 

Deployment studies repeatedly show that high 
f-') 

skill probabilities are an essential element in de- 
termining relative cost effectiveness, other system 
parameters being generally equal. 

The cost of PATRIOT is not exorbitant. The 
life-cycle funding profile for this system is obviously 
different than for Hawk, largely because Hawk is 
already in the field; but in the long run, PATRIOT 
will provide a much greater air defense capability a t  
lower total cost. The real question is, "can we afford 
not to buy and deploy this system?" 

That the preeminent role of the Air Force is 
controlling air defense is acknowledged. It must 
also be remembered, however, that the first few days 
(and maybe hours) of the next war will be decisive. 
The enemy's air defenses will obviously be intact at  
the beginning of this period and the ability of our 
Air Force to operate with impunity near the FEBA 
during this critical time period has yet to be conclu- 
sively demonstrated. Given the extremely limited 
number of first-line aircraft in the USAF relative to 
the Red Air inventory, it is unlikely that they will be 
committed to a high-risk operation a t  the outset. 
The role of the PATRIOT system during this phase 
will be to provide the umbrella under which our 0 
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forward air defense systems can fight and survive. 
@ Without PATRIOT, it is possible that Red Air can 

overfly our forward systems protected from our Air 
Force by their long-range SAM systems and strike 
our vital areas a crippling blow. The presence of 
PATRIOT is justified if the system does no more 
than force the attacker to operate a t  altitudes where 
our short-range and manportable systems are most 
effective. 

The increasing threat posed by air-launched 
guided missiles and automated electronic warfare 
systems mentioned in the last paragraph of MAJ 
Faubel's letter is exactly the threat against which 
PATRIOT is designed and against which none of our 
current systems or those to be available in the rea- 
sonably near-term perform nearly so well. 

I agree completely that periodic reviews of air 
defense requirements are in order. It is the respon- 
sibility of the air defense user to determine the 
capability required, state a requirement for that 
capability, and defend the requirement as long as it 
is valid. Mechanisms already exist for prioritizing 
the various weaponry requirements submitted for 
consideration in allocating acquisition funds. PA- 
TRIOT has recently been subjected to the most in- 
tense scrutiny. This review procedure could effect 
and the inescapable conclusion reached by well- 
informed decision-makers was that PATRIOT is es- 
sential to the effective defense of the field forces. The 
resounding answer to the question I posed in my 
sixth comment was, "We simply cannot afford not to 
have PATRIOT." 

W. M. LEWIS, JR. 

0 LTC, ADA 
Redstone Arsenal, AL 

MORE PATRIOT SUPPORT 
Dear Sir: 

In the January-March 1976 issue of AIR DE- 
FENSE, MAJ Gordon J. Faubel, USMAAG to Iran, 
made several observations concerning ADA re- 
quirements and the PATRIOT system (formerly 
SAM-D) which need to be put into perspective. 

MAJ Faubel implies that PATRIOT exceeds the 
requirements for an air defense weapon system and 
states that, "ADA and the Army cannot afford 
SAM-D (PATRIOT) because of the sacrifices that 
will be required in other areas." 

Although MAJ Fabel's opinions are well taken, 
analyses of DOD and Army air defense studies con- 
ducted since the early 1960's do not support those 
opinions. There were no fewer than six major air 
defense studies conducted between 1960 and 1964 
which concluded that Nike Hercules and Hawk 
were unable to counter the threat and that the 
Army required a new technology air defense system 
to counter that threat. In 1965, system concept/ 

e trade-offstudies were conducted which determined 

that a system like PATRIOT would meet the Army's 
requirement. 

Since 1965, there has been at least one major air 
defense study conducted each year which has 
scrutinized the cost and operational effectiveness, 
performance characteristics, technical risk, and/or 
trade-offs associated with the PATRIOT system. 
The major conclusions of each of these studies have 
supported the PATRIOT effort. In fact, all studies 
conducted to date indicate that PATRIOT is the 
most cost effective solution to the HIMAD require- 
ment for the 1980's and beyond time frame. 

Throughout the PATRIOT program, there has 
been a vigorous and continuing effort to identify and 
evaluate alternative system designs that offered 
better operational effectiveness a t  lower costs. 
While this is a normal part of weapon systems man- 
agement during development, the effort has been 
much more intense in PATRIOT'S case because of 
PATRIOT'S high visibility in terms of requirements 
and costs. 

So, contrary to MAJ Faubel's belief, Army air 
defense requirements are being reviewed, not only 
by the Army, but by DOD and Congress. In spite of 
severe cost constraints and an ever increasing 
threat, imagination and innovative approaches are 
being applied and some very difficult decisions have 
been and are being made, resulting in the fact that 
the PATRIOT system continues to receive full sup- 
port from DOD and the Army. 

The sacrifice that MAJ Faubel is unwilling to 
make now may well be infinitesimal compared to 
the sacrifices we would make on a modern battle- 
field with an air defense comprised of deficient 
weapon systems in the out year time frame. 

EDMUND L. VAN DERVORT 
LTC, ADA 
Chief, Applications Div 
Military Applications Dir 
PATRIOT Project Office 

Dear Sir, 
I would like to bring to your attention the article 

and photo of the Duster on page 27 of the AIR DE- 
FENSE Magazine for April-June, 1976. The article 
("Instant Replay") wrongly describes the weapon in 
the photo as an M42A1. It is in fact an MI9 from WW 
I1 and the Korean conflict. 

The M42A1 (which I commanded a section of in 
Vietnam) was mounted on an M41 reconnaissance 
tank chassis. The trailer, which was "miraculously" 
hooked to the M19/M42, was organic by TOE to that 
vehicle. 

JOSE A. (Duster) GARCIA 
SFC, Senior Instructor 
A Btry, 4th Tng Bn, 1st ADATB 
Fort Bliss, TX 79916 



A NEW COMBINED ARMS TEAM 
SYMBOL 

Dear Sir: 
For years the triangle a has symbolized the 

infantry, armor, artillery combined arms team. 
Each side represents one of the traditional combat 
arms. Inclusion of air defense as an  essential 
member of the combined arms team necessitates 
replacing or redefining the symbol to retain accu- 
racy. So what symbol should we use? 

The addition of a fourth leg to construct a square 
[7 is a logical extension. Other rectangular shapes 
can be excluded because the longer sides might 
imply greater importance, and the combined arms 
team requires that the combat elements be repre 
sented equally. 

The diamond 0 retains the balanced quartic 
features of the square. But even though "square" is 
no longer current slang for old-fashioned or un- 
sophisticated, this meaning has been immortalized 
by Webster. Old-fashioned or unsophisticated is 
hardly an  appropriate connotation for the new com- 
bined arms team. The more favorable connotations 
associated with the diamond and the f ad  that it has 
effectively the same geometric characteristics as 
the square encourages selection of this alternative. 

Unfortunately, neither the diamond nor the 
square is as good a symbol as the triangle was. Each 
leg was connected to the other emphasizing the 
direct dependelice of each branch on the other. A 
cross + could indicate the individual characteris- 
tics of each combat arm while retaining the visual 
reminder of common dependency. 

The threedimensional tetrahedron 0 demon- 
strates the added complexity of the battlefield. 
Symbolism is shifted to the four vertices, but a two- 
dimensional representation of the tetrahedron is 
the triangle, thus the basic combat arms concept is 
reinforced. i.e., each of the combat arms would view 
the plane of support of the other three. Its own 
uniqueness and independence would be emphasized 
by the dimensional separation and the interdepen- 
dence by the necessity of having all four to complete 
the figure. 

The symbol selected to represent today's com- 
bined arms team is important. Though the speed of 
change may add a fifth member, delete a current 
member, or otherwise change the combined arms 
team concept, the time seems right for making the 
combined arms team symbol four-sided. 

PHILLIP W. SISSON 
CPT, ADA 

TACS 
Dear Sir: 

I am currently filling the position of ~ r o u h d  
Liaison Officer to the 507th Tactical Air Control 

Group, which of course is responsible for the tactical 
air control system (TACS) for the Ninth Air Force. 

As you know, ADA and the TACS are closely 
associated. I recently had the opportunity of review- 
ing your magazine. I t  was quite obvious to me that 
the contents of your magazine were appropriate for 
perusal by Air Force personnel here in TACS. Be- 
cause of this, I would like to request that I be placed 
on your mailing list. 

MICHAEL J. CULLOTY 
CPT, Infantry 
Ground Liaison Officer 

Consider it done! The 507th is now on our mailing 
list. -Ed .  

INDEX TO 
AIR DEFENSE MAGAZINE 

Beginning with the January-March 1976 issue, 
AIR DEFENSE Magazine will be indexed in the Air 
University Library Index to Military Periodicals. 
The Index may be obtained from the Air University 
Library, Maxwell Air Force Base, Alabama 36112. 
- Ed. 

SOVIET AIR DEFENSE WEAPONS 
POSTER 

Dear Sir: 
Whilst visiting the 570th US Army Artillery 

Group with whom we operate, I much admired the 
Soviet Air Defense Weapons poster issued with your 
October-December 1975 issue of Air Defense 
Trends. This is an outstandingly good poster and the 
only one of its type I have seen. 

If it would be at  all possible, I was wondering 
whether there would be any chance of obtaining a 
few copies of this excellent poster. I am required to 
teach Soviet Weapons Identification to the Royal 
Scots and if you could spare 6 copies, this would be 
ideal as well as very generous. If this is greedy then 
even one would be much appreciated. 

C.D.M. RITCHIE 
Major, The Royal Scots 
1st Battalion 
The Royal Scots 
(The Royal Regiment) 
Oxford Barracks 

Your six Soviet Air Defense Weaponsposters are on 
the way to you. We're glad to hear that they will help 
in your Soviet Weawons identification vromam. Best 
regards to the ~ i ~ a l  Scots horn t& s$f of AIR 
DEFENSE. a 
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Dear Sir: 
We request that you furnish two copies of the @ Soviet Air Defense Weapons poster which appeared 

in your October-December 1975 issue. 
We would like to examine the poster for possible 

use in our intelligence training program. 
It would also be appreciated if you would inform 

this office of the present status of reproduction of the 
poster by TRADOC as a graphic training aid (GTA). 

HARRISON M. PHILLIPS 
GS-11 
Intelligence Ops Specialist 
Foreign Intelligence & Plans 

Division, ODCSI 
USA Forces Command 

Requests similar to Mr. Phillips' letter (above) con- 
tinue to come i n  at a steady pace. Since the early 
months of this year, we have filled hundreds of re- 
quests for a total of over 2,500 extra copies of the 
poster. It has been very gratifying to hear from not 
only numerous Army units and agencies but from 
Air Force, Navy, Marine, and Allied nation offices as 
well. 

O n 2  September 1976, D A  and TRADOCapproved 
the reproduction of the Soviet Air Defense Weapons 
poster as  Graphic Training Aid (GTA) 44-2-4. 
TRADOC is now soliciting the Basis of Issue (BOI) 

for the poster from the field. After the BOZ has been 
established, the poster will be forwarded to the Ad- 
jutant General for processing. 

We will continue to fill requests for the poster until 
our supply is exhausted or until GTA 44-2-4 is being 
distributed by DA. 

Several additions and corrections, based on 
newly-acquired information, will appear on G T A  
44-2-4 when it is published by DA. The changes are 
provided here to enable you to update the posters 
which are currently i n  the field. 

SA-9 MISSILE SYSTEM. The second sentence 
will read: "The GASKZN missile has a slant range of 
approximately 7 kilometers and has a n  altitude 
capability of about 15,000 feet." 

S-60. The following sentence will be added: 
"Normally, six S-60guns with associated fire control 
equipment constitute a battery." 

SA-6 MISSILE S Y S T E M .  The  illustration 
below is reproduced according to the poster scale (I" 
= 3.33 ')* and will be used on GTA 44-2-4. This SA-6 
GAINFUL has been adjusted to show the correct 
positioning of the missile erector on the vehicle. 

*As a n  extra note, the scale 1 " = 3.33 ' was selected for 
a reason. If 1" equals 3.33' -then 6" equals approxi- 
mately 20'. Therefore, a dollar bill can be used as a 
handy 6" (20') reference scale for comparison pur- 
poses. -Ed. 

SA-6 MISSILE SYSTEM "GAINFUL" 



Of all the TrpCabS& Ckatmfa baatti€mW ta 
wad- ,  mna has had the im@ of the amhat 
airerstt, except pomiblg nuelear energy. The 
airpime bught an mtirsly rrew dimmian bm- 
f u s  w b h  bad hishrially basa ~~ ta ma 
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erplam). W air tightarintca3asptrrr mppmt 
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mtention of older or sbesleta sy~l.kma, ia the avail- 
able inventmy, the apparent "offemiva" arfentaeivn 
of Saviet military dwkine, and the dimmffid m- 
ture of 6sviet caprrbilith. 

Unlike the U9 military, wbm tacti-1 d r  sup 
part and air defense are a eowdinatcd effort involv- 
ing Army, Air Force, and r s s m t i m  Naval and 
Msvi~e Gorp eletnenb under separate e iawnds ,  
in the Soviet tactical organization it is a fully in* 
grated or cornbind ctflatt. That is, in the Soviet 
group d fo- or ambat fronts (equivalent to US 
World War I1 Army groupid the cbmmanders *d+ 

crP opentianal m m d  o m  the 'tiiCtica1 air 
amid w i g n d  to them." tactleal air mica 
ineiude high-prfommjet a i m 8  
#cal and medium-range b 
the Soviet front wonmander ( 
mndar and opera8ionally controls ell air dgfeaee 
fmcm and tctic111 air f ~ , m  functioning within his 
swa of operatiom. The Ssviets apparently feel thfr 
simpliftea the tiaimn and cowdination arpe6ts of air 
and air BePsaw activity in the cnmbat WIW and 
We# everything rerrpmive ta one mspowibl~t 
commder.  

Sinse ita birth in World War XI, elstmnic warfare 
(EW) Bas a h  dded an entirely new dfme~rsion to 
combat. This form of combat "wn has ex- 
pandd in reoent, ygam ewn f&hw with the advent 
d infmred Wmbgy and electtocopties with the 
1-r beam. The Sovi~t  Union i% not only 
abreast of but in m e  may even be pacing the 
rest of the wolrld in "Iwitpnl warfern." 

The Soviel  am well aware of the state  ofAmtwi- 
can elmtmics khwlegy,  a d  i n d d  much af the 
Soviet capability appmntly evolved from demon- 
i&ated and well-publicized American technology. 
Sad& sydema were to some degree erpocceb to 
American capbilitg in Vietnam and the 1973 
&abIsraeU War, jusf ar hmeriea~ s y s t e : ~  wme to 
mmg degree expied to tfbG Saviet capability. It ia 
l i b  a pm af "tibfsr-tat" anieeupmanship which 
neither side d m  low. In the fnllswiq discwion of 
V B ~ ~ U B  &vi& weapan eyabma, some of t b  thus f&r 
publicid eltxtmnlcs, EW, and E M  aspetch asso- 
ciated with spiBic s3plrtslm will Ire ineludd. 
The &deb have retained many older and obes 

lete weapon systems in the uatlble inventory, 
though not nmasarily alwuv with active R d  
Army unit%. As low as a aptem hae utility for 

oimply due to ob 
when r a p l a d  in the 

nt is trzursfmed a0 
ar otbcmim p a d  

on to Warsaw PaGt or other Allies. The problem thir 
mates for any fime oppmingfhe Red Army ar other 
8 6 7 P i e t - t q d  f m  in combat is that not snlp 
aewly-dcveloM tmtm must b clefenbed against, 
but OF Uw, previous sy~)telar ar -11. As per- 
tafm to the higbiy tmbnicd area of e l m n i c  war-' 
&re, vis-a-vis the &viet ait bf'nse system, the 

impact was de%cTibed by U8 Air Force Brigadier 
General Thaodore S. W r i y  as fellows: 

The Soviet air defom system k m w  mare ex- 
tenkve and redundant every ymr. They a h n  retain 
older equipment, and thus have an enormous 
number of radars ofdiffemnf Inin& and fhquenebm, 
all working together for mutual suppert. For exam- 
ple, them ir every indimtiun that their e d y  warn- 
ing and acquieitian r a b m  are netted with fire 
wntrol r b  You can't attack that kind sfry&ern 
piecemeal. You hare to think a b u t  it as a system." 

The Scxdets am strongly iaffemewrienbd, and 
gemrally, tba, rather ambitious, roles that air de- 
fense and tadiml air support fasces will play 
in tbs offie~riva are wt forth as fallows: 

"KO W e  mimiom af the grouping of PVO (air 
deferme fi,raw) meane oorrakt af covering the main 
grouping of tzg~pa, msew88, and control points. The 
i n e m a d  capabilities of air defenare means kcili- 
tate the mu-1 c:ondud d the attack at high 
rates tad to a great depth," 

"Antiairaft, (farces) mave right in the combat 
fonnorfims of the battaliam behind the attacking 
(forces) and &tray t b  air enemy by firing from the 
march ar from short halts.'' 

". . . as4JtMan can ammpiish a wide e p n  of mie 
erhas. The mwt important &them is the clmtruetion 
of the e m f a  meam of nuclear attack . . . an ex- 
trrtmly impsrtrzrrt miasisn for air suppart remaim 
the d ~ e t i o n ,  of .enemy weapom and persumel 
which am directly hindering the advance . . . A h -  
tion will elm ammplish such mimion8 as d&mc- 
tian dwntrol  pints, mmrvw, and mdio Whnical 
me-, and will also be used for the eondust of aerial 
reemmimance and tQ wwr the trwp." 
The war the &vietar are equipped to fight in 

E w p e  t not a t  dl unlike @ m ~ n  "0pemti.n 
Sichelschnitt" in World War I1 which rapidly waled 
the f a b  af France in just 10 days. AB history s u b  
seqwntly revealed, the Nrrrie hiled ta adequately 
greifilam for what was to fdlctn the defmt affiance 
by building a depth or diversity of capability$ fbr 
while the offensive tackid suppart capability o b t b  
Luftmff' proved ideal in the lightning defeat af 
Franm it would later 1- tha battle of Britain. That 
tha Soviets do not intend to fall into thir trap of 
limitad depth and lack of diwmifigd capability ir 
apr len t  in the natureof their 
arxn~ buildup (which bas been ping on since the 
mid-1960's). They have d~velo* and dapleyd 
lmg-renge inkmntineatal, medium- a d  short- 
range ballistic and m i w  midless; strabgie a i ~  
b f e ~ m  fmcm baasting omr 10,000 8urfamYts-air 
antiaimaft and rmntif~bile mimileg, highly mod- 
ern and sophisticated ilghtm-intsrse , mon- 
naieeam aircraft, nad the area we wil P"" 6 ~ m h t e  
sa hem, dm hctieal air suppert aircraft orold ta&i- 
oal air defentm weaponry. 

With thme c h s m m t i m  in mind, letk lmk at 
s m e  af the igwntly developed specific h v i e t  
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weapon s y a b m  to be engaged in tactical air a m u l t  
and d r  M e m e  of hetical ground f o m ~ .  

Tactical Air Support to Ground Force8 
&me insight indicating the level of achievement 

and capability of the Soviets can be gained by look- 
ing at a few recently deployed air weapon eystem. 
Well review briefly the ground aesault version of a 
high-performance aimraft (the worldb fwtest inter- 
ceptor) and ite reconnaissance variant; tha, new 
s u p m n i e  bomber, which even now appem to be 
posing aome problems in the Strategic A m  Limi- 
tations Talks (SALT-II) between the USI3R and the 
United States; a d  a Soviet wmult helicopter gun- 
ship. 

One entry in the Soviet tactical air support 
line-up L a version of a variable-geometry (VG) 
high-performance jet aircraft, the MiE23 "FUXE 

ko lighter might. The Savieb bw deployed about; 
10Q AliO-25% thus far. 

The w w p n  system deployed on the FOXBAT-A 
c ~ a s i s b  of mdara and four air-to-air AAS A W D  
missilea (see Fig. I). ?"he air-intercept r a h  fitted 
on the FOXBAT-A is believed to be the "FOXFIRE." 
Each ofthe two wingtip pods are assumed to csntain 
mntinuous wave (CW) illuminating d a m  for the 
Ab-6 mimiles. The radam can detect targets out to 
about 80 to 10Z) kilometem (lam) and tr& targets to 
about 50 km. The M-6 ire, mounted in two variants, 
one with wniactisre radar homing and one with 
i n h d  fIR) homing, both with a warhead weigh- 
ing about a00 pun&. Mhsile s@ iw about Mach 
2.2 above h t  d t h e  bunch aircraft. Mimile range 
is di~kt9B by t h  seeker h~ad, blieved ta be a b u t  
45 h for the wmiwtive radar vmien land a b u t  20 
%m for the nE mrsiaft Common Soviet AAM firing 

t - q  
I) '  

MiG-25 
GERD." This ground attack variant ha8 a of 
a b u t  Mach 1.7 a d  ctlln fly at a ceiling of a b u t  
90,OoQ feet. Ita, tamameab include bomb and rock- 
eta and the plane hm an attimatad operational 
rsdiw of about 760 nautical miles. The Mia-23 has 
Been deployed with the SQviet 16th Air Army 
t lghtar-bber mgimertt & Kolobrzeg, Poland, an 
the M t i c  Coast for potential urse by Warsaw Pact 
form facing NATO. There ars an esthated 400 
MiG-23L (all variants) already deplayed. 
The MiG%, which we earlier identified rrca the 

world's opmtional oomht aimaft, im, de- 
ployed in two twin-engine variants, a high-altitde 
fighter-interceptor (FOXBAT-A) and a photo- 
reccinnaimnce vemion (FOXBAT-B). FOXBAT-A 
 ha^ sped8 up to Mach 2.8 to 3-s and FOXBAT-B up 
to Mach 2.3. Both can fly at altitudes of 80,000 fmt. 
Combat range of FOXBAT-A Fs about 700 nautictll 
mila, while FOXBAT-B k cippeuentjy gmabr due 

"FOXBAT" 
Mia call for rippIe firing two missiles a t  the same 
-get a t  about a 1-ageond interval, the Arat being IR 
and the mend radar-guided. 

In early 1974, the first production modelis ofa new 
supermnfc b m b r  ("BACKFIRE) were delivered 
ta the Soviet Long-Range Air Forae;. US weapofls 
experts hold that it certainly b strategic delivery 
capabilities. 

The BACKFZRE ia a twin-engine bomber with a 
c rm o f h .  Ita miuimum a p d  ia about &6:h 0.9 
a t  ma level and Mach 2 a t  altitudes above 40,000 
feet. Service W i n g  is about 59,000 f&. Cornbet 
mdiw s t  high altitude k about 6 , O  Irm and with 
inRight refueling b about 8,700 km. Combat radius 
at lower dtitudw B about 2,500 km. Armament 
includes a tail-mountrgd ST-mm cannon a d  two 
air-b-rsurfaca AS-6 mimilea ar fifteen EOO kilogram 
(kg) bombs in ib bomb bay. The lhleveral radw a s  
erociabd with the BACIWEW include s terrai& 
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following radar (type unknown), a bombing/ 
navigatioaal radar (the DOWN BEAT), a fire- 
eontrol radar for the tail-mounted cannon Ithe FAN 3 TAIL), an IFP (identifieation, friend-or-foe (the 
SRZO-211, and a radar warnitla device (the - 
~ M A - ~ I .  

Tkg AS6 m b i k  d e v e l a d  for the BACKFlRE is 
an impmwiw element of this wmpn ayetern. It 
appmm to be an upgraded version of the A M  
KITCHEN, principal armament on the Tu-22 
BLINDER-B bomber. The GS-6 has a maximum 
range of about 250 km at sea level or 800 km at  
high-altitudefhigh-speed laun~h. It8 maximum 
speed at high altitude b tlkout Mack 26 ebvs air- 
oraR launch epeed. Nuelear wtxihead weight is 
a h t  350 kg af the missile's 4,800 kg total launch 
-weight. The miwile has a solid-fuel rocket m b r  
and inertial guidance! sy.sbm with a rabr homing 
head in thb terminal phase. 
The EW epterrm on the BACKFTRE ore &a ex- 

tgnrrive, including n w ~ 6 u a  pawire dsfemiwe fsa- 
turuts, togekher with active de~lgption and jamming 
equipment and brsppalle elmtzwrtie and infmrd 
m u s t e m w w .  

In rrumtllary, the BACKFIRE is e saphi&iatd 
ahwaft and repmmnb a substantial step fmotrd 
for the &.vietar. A wry important point ta keep in 
m i d  is that the BACKFIRE is tested, deployed, and 
operational, while the US cauntmpert, the B-1, is 
snly in prabtype. 

The blicopesr assault-grurghip came into ita own 
with the US A r m y  daring the 1960's in Vietnam. 
Prior to that time, a m e n t a  had been added tg 
blimpbra, but in Vietnam the helicopter reachad 

) ths .tap o k o m i n g  a weapon ~)ptsm within i t  
And it proved to be quite effective in that type af 
warfare. Thb, too, was a teeblagy and histary 
lmwn not last on the Soviet Uni~n. 
The Soviete b e g a ~  arming helicopters with 

-porn on a large scale. This included arming 
older and in same u w s  obolete types such as the 
Mi- 1 HARE, t b M - 2  HQPLITE, theMi-4 HOUND, 
and the Mi-3 HIP with weapons such as 67-mm 
lack& pod% and wire-guided a n E M  rni&1,= swh 
ss the SAGGER. One novel use of heliwptem was 
the drspping sf up to %&pound h m b  Prom an 
altitude dabout 338 feet. Thia improvisation &age 
lwtd until about 19'70. hprimentation with a 

MiG-23 "FLOGGER" 
new type combat helicopter was notexi in 1971, and 
by Spring 1973 the dm* wits with this aew helimp 
ter (the Mi-24 HINB-A) were being d e p l ~ ~ e d  with 
the Group d&viet Fa-, Germany (0SMf). Sin= 
that time, the gap between Soviet and Western 
t e d m . d ~  in this field hm erignificantly n - d .  
.The HIND-A hm a three-man crew of pilot, 

EOP~~&, 8 ~ d  -W EL& i$ by ~ W O  shaft- 
turbine angines. fiairnum $@ is about 330 lrrn 
per haur mimum cambat radius is abut 
km (with mlrimuxn payload 1-d to about 90 
km). War and ffre mntml ~sy~teme include a for- 
ward radar (not M h e r  identified), an IFF 1SRO- 
ZM), er a m m a d  guidance transmitter fw AT-2 
S W A m  an$i%ank missiles, and pwrsiblj an crp 
h n i c  ol laser RF ( ram M n g )  ryskm. Armor 
appears to include a steel plak sn the front frame, 
the b n t  ~ t l n o ~  of bulletproof pmpx> and armor 
protmti~n for the main fuel tank. 

Aviation Week & Space Technology 
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HIND-A ATTACK HELICOPTER 
Armament on the HIND-A includas a heavy 1968. Apparently, such deployments will eontinue 

12.7-mm machinegun mounted in the nme, believed and w i b l y  incream as industrial a d  khnolegi- 
to have a 2M)-md magazine primarily for engag- eal capacity inaeases. 
ink3 ~ m d  kg~h. The r e m a i n i ~  W-Pom are TggctlCd Air Defase - The A M  and momtad on the 4.40-meter wing stuga, each of 
which is fitted with three weaeon ~ r ~ o n s .  ~ a c h  SAM Umbmlla 
whgfip has a double guide .rail f& miintirig mdio- 
command SWATTER AT missiles. Wireguided 
SAGGERS can perhaps b subtituted. From pub 
lisherd phohgraphts, the most common weapons ear- 
ried are UB-32 mcket pscle teach carsyirq 32 8 5  
type 67-mm unguided d e b )  on each side, B a d  
on electronic equipment carried, it ir felt the AS7 
KERRY can alrsa Be msuntd (me Fig. 1). There 
would appear to be no problem. in subtituting any af 
the following weapons: unguided AS mimilee such 
aa the S l d  (160-mm), the 521 1210-mm), or the 
8 2 4  1240-mm). Apparently, gun pods can a180 be 
fitted to the mounb, such as the Gfkh 23-mm twin- 
Cdfnnon pod found on the Mia-21 a i r e d .  And, of 
mume, there b the capability for carrying eon- 
ventioml bombs up to the 250 kg (550 1h) bombs 
carried by the alder a d  helicopters. 
O m  important mle for the HIMlA to p l~y,  based 

on weapons carried and firepower capacity, apwra 
tQ be that of a tank-killer. At least 100 Mi-24 
HIND-& are already deployed with Soviet combat 
forces and the number is increasing steadily. The 
Soviet8 are now b e l i e d  to have under development 
a new attack helieepkr mounting antitank air-te 
surface (AS) miasilea and a 23-mm gun. 

The momentum of Soviet tactical air deployment 
ie indicated by a re* that Soviet tactical air pow& 
in the European theater bm increased by some 48 
percent since the invasi~n of Czec_hoelov&iar in 

Let's tm now to the pound weapons that make 
up st large and important part of the protective hcti- 
cal air defense umbrella which move8 right doflg 

-with Svie t  g ~ ~ u n d  foreeta. These can be gemrally 
grouped into two catepriers, antiair& artillery. 
(AAA), including antiaircraft machineguns 
CAAMG), and surfaee-tsdr missiles (SAM).  

Sprinkled throughout Soviet p u n d  f o m  units 
are numesow antiaireraft machineguns and artil- 
lery in a wide range of glizeg (from 7.6%- tri 130- 
mm), These s y ~ ~  vary in numbex of gwdbamels 
per mmnt fmrn one b four. The c a n n m  have 
ranges from a 1ew af 3,700 m e w  vertical range to 
29,800 metem horizonfa1 range. 

The Soviets have long had $elf-propelled AA 
wsttpan ~ystellls with their p a t  mobility advan- 
tage on a rapidly changing battJefiald, particularly 
in a fast-moving offexwive. A late entry in this area 
is the ZSU-23-4, a quad-mounted 23-mm outomtic 
AA machinegun system on a t ~ a c k d  chaesis. This 
~yrstern has its own rselficontiaind target acquisition 
and h c k i n g  radar (the GUN DISH} to which the 
guns can be slaved for deadly acearak firing 
through an o n - h r d  fire contml aomputer. This qy$- 
tern appeam to be replacing the older .M SP- 
syhms, the Z$U-57-8 and the twin 14.6-mm heavy 
machinegun sptem. The Z9U-23-4 is currently 
b e i q  wed in an inhgmted tadid air defense sye  
tem with SA mi~i les ,  apecificallg the SA-9. 
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SOVIET AIR-LAUNCHED MISSILES* 
AIR-TO-AIR (AA) 

DESIG- NATO RANGE 
NATION CODENAME (Miles) REMARKS n 3-4 All-weather, Speed 

between Mach 1 & 2, 

AA-2 ATOLL 

AA-3 ANAB 

AA-5 ASH 
AA-6 ACRID 
AA-7 APEX 
AA-8 APHID 

Believed radar  
guided, on  MiG-17, 
MiG-19 and Su-9. 
IR homing, HE war- 
head, on  MiG-21. 
IR and radar  ver- 
sions reported, On 
Yak-28 and Su-9. 
On Tu-28P 
On MiG-25, see text. 
On MiG-23 
On MiG-23 
NOTE: All Soviet 
AAMs are  solid- 
fuel. 

AIR-TO-SURFACE (AS) 
DESIG- NATO RANGE 
NATION CODENAME (Miles) REMARKS 
AS-1 KENNEL 63 Turbojet, Speed 

Mach 0.9. anti- 

AS-2 KIPPER 

AS-3 KANGAROO 

AS-4 KITCHEN 

AS-5 KELT 

AS-6 
AS-7 KERRY 

AS-? 

shipping.' 
Turbojet, radar- 
guided, Speech Mach 
1.4 

400+ Turbojet, Speed 
Mach 2, swept-wing, 
on  Tu-95 
Inertial guidance, on 
Tu-22 

100 Winged, on  Badger, 
replacing AS-1 

2501800 On Backfire, See text 
- For close air support, 

on Su-7 and  Su-20 
6 Anti-tank. on  HIND-A 

I R&D(?) 
'DATA SOURCES: "USSR Missiles."Auialion Week and Space Technology, March 15,1976, p. 91, alsodimensions and other specificdata at this source. Seealso,Jane's WeaponSyslems 1974-75, p. 153: 
and J a d s  All The World's Aircraft 1975-76. DD. 639-40, for data on AS7.  See International Defense Review. October 1975, D. 641 for data on AS-6. 
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SA-3 "GOA" 

have a slant mnge of about 44) to 60 h. The radar 
amaciatd with the SA-2 h the FAN SONG. Tkta 
earlier variants of this radar (A through D) were 
enmunted and E6T the most part effectively de- 
~~ by the US Air Form and Navy over North 
Vietnam, The current variant is the FAN SONG-E 
with a range of about 76 150 km. This radar. 
oparak in the C-Elrmd from 4,910 to 4,990 MHz and 
5,010 to 6,OW MHz with a peak power of 1.5 MW, It 
has 8 vertical btun width of 7.5" a d  horizontal 
beam width of 1.5". The S o v i a  have added to this 
mdar sy&m a new WCh9 (el-& wuntar aoun- 
bmeasum&) feature, the lobe-OR-receiver-only 
(LORO). A limitation ofthe FAN SONG L the &art 
time allowed far locking the SA-2 on to the stawing 
benun which must be done within 6 emmndtil after 
flriw, sthemhe the miwile cannd be controlled. 

The SA-3 OOA h carried in psire, has a range d 
26 to 30 kno, and is probably command guided; how- 
ewer, a homing s p h m  may be inca~p0rat;ed. ThP3 
command guidance is apparently implemented 
though couplhg b a TV guida~ce esrmera with a 
range of a b u t  30 km. 'Phe LOW BLOW radar q s y e  

tern provides eahor+range tracking and fire cantrol 
for the SA-3 for di&ancm u to 45 to 80 b. This 
rnvdw is batlpled to a W gui ~f azm camera and oper- 
atm at frequenciw between 9,000 and 9,400 MHz 
with a peak power of about 251) KW. It has a vertical 
beam width af a h u t  12" and a hsrimntd beam 
wid* of 1.6". Other mbk that may be associated 
with the SA-3 are the SPOON REST, the FLAT 
FACE, and the BAR LOCK. SA-3 launchen ramps 
can be relo(tdcsd from ar truck in, 1- than 1 minute. 

The SA-4 GANEF, which is twin mounted c4n a 
tracked axmod launeh vehicle, first made ita p 
lie appearance in about 1964. The SA-4 t comma a 
guided with a range to a b u t  76 km. The missile is I) 
metew long with a launch weight of &out 1,008 kg. 
There are two radars a ~ d a h d  with the SA-4 qm- 
tern, a long-range sweillantx m b r  (the LONG 
TRACK in the E-Band) and rr target ruequisitioa and 
fire oontml radar (the PAT HaMD in the C-Bad). 
Mimile propulsion is provided by four solid bgQertem 
and a ramjet suehariner. The SA-4 may have a 
surface-to-surftrse capability. 

* The SA-6 GRIFFON or GAMMON war fbt  
displayed publicly in 1983. In 1975 the Soviets com- 
pleted a series of 60 tests on tMs qyeabn~ in an anti- 
ballistic missile (ABM) mode at the Soviet mimile 
test faility at Kapuetin Yar. Not enough inkma- 
tian has been publicid to indicate whther them 
tests and their maultrs make the SA-5 a potential 
threat ta medium-range tactical ballistic ar mbe 
missiles. Until evidence indicates etherwise, ~uch  a 
possibility csbuld mmin under aansideration. The 
Soviets may be attempting to develop the BA-5 sgns- 
tern into an ABM eupplement to the ABM 
"GALWH," nst entirely unlike the US Sprint ABN 
ma to the US Bpartan ABM. A difference is that the 
United States caunted the Sprint within its 1 0  
authorid ABM'8 per site allowed by SALT-I while 
the SA-5 is not counted at all by the Soviets. If the 
SA-5 is being developed inb an ABM-eapable sya- 
tsm, it could become s Soviet villain in future arms 
limitations t s t k  aince both the &viets and the 
United S t a b  still count the SA-5 acr an anthi& 
SAM and it is subject to no controls in p d u d i  
and deployment tu ABM spbms  are under dm 
SALT' agreements. The  soviet^ were believed to 
have 960 8A5t deployed in lW4- 

Although Arst publicly displayed in 1967, the 
West got ita first good lo& at  the 68-6 GAINFUL in 
the 1973 Arab-Ioraeli Wer, where it was apparently 
used quite effectively. Of about 40 Israeli planes 
do& near ~e Suez Canal in the fir& 2 days of 
fightin& most were victim of the SA-6 batteries. 
The SA-6 systam is fully mobile on two t-raeked 
armored vehicles. One vehicle carries three mimiles 
on l a u n c h ,  with radar and control equipment 
d d  on the other. The SA-6 has a hunch weight 
of about 660 kg and a high-aplosi~e~warhead 
weighing about 80 kg. The mimile is h u t  6.2 me- 
bre, long including tail cone. Missile range is about 
35 miles. Missile guidance ibl by gmmd comnmnd 
plus ~miractive radar homing and infrared homing. 
Tha radar sy&eaa amocfats8 with the SA-6 mi* 

dle hrr been code named STRAIGHT FLUSH by 
NATO. The system mwt operate with another 
early-warning radar [not fbrther specifid, possibly 
LONG TRACK). The BTBAIGHT FLUSH s p b m  
uears two antanas, one circular and om par&lic, 
mounted one on tap of t b  other in a manner affo 
ing independent by each. For the 
and aquisitim betion,  the radar op%ratati 
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C-Band d 5 G& for low altitudes and a t  6 G E  for 
high altitudes. Tracking and illumination are then 
performed at 8 OHa using continuous wave (0 
techniques. The miseile uses the CW energy 
refl&xsd from the illuminated target. In the mb- 
de 's  mmiadive h~ming; mode, the $A-6 homing 
b a d  and mar-facing antenna recc4ive command 
signals in the I-Band. Beacon dgnals are returned 
from the missile in lower fkquerncies &om a tail-fin 
scabbed-on antenna. The final acquisition is per- 
formed by infmred homing against which radar 
oountermeasures are impossible. 

5 M-7 O W L ,  Soviet name "STRELAW (Ar- 
row), ia a shoul&er-launched, passive, heat-=king, 
infrared rocket earrid by the Red Army soldier and 
fired visually. R e ~ ~ y ,  it &a merely a Soviet vet-. 
don of the US Army Redeye. The SA-7 wa8 au-s- 
ful $0 soma extent against US helicopters in 
Vietnam until il'untem~aaures were found. The 
miwile W ~ B  again observed in the 1973 Arab-Israeli 
War in large numbam, where it was tlrso d with 
apparmntly good retsults against Israeli armor. 
Range af the missile is about 3.5 miles. 

In November 1876, a new Soviet ground force 
all-terrain, all-weather, short-range mimile fix de- 
fense against low-level attack from the air appeared 
in public. Wignatevd $A-8 by NATO, the system is 
fully contained on one three-axle, apparently am- 
phibious, vehicle, Vehicle dimensions allow air 1 s  
ing by Soviet; airplanes (An-22, An- I2 end 11-76] and 
the Mi-12 HOMER helicopter. Each vehicle has a 
quad launcher (four missiles). 

The a - 8  m M l e  is about 3.20 metem long and # 210-mm in diameter. Launch weight is estimated at 
between 180 and 200 kg with the w a r h d  a t  a b u t  
40 ta 60 kg. Maximum estimated operational range 
is 10 to 12 km. Missile guidance is by four 
tra-idd-shaped eruzard control surfam (fine), 
while four larger trapezoidal stabilizer fkm in the 
same plane a t  the tail provide lift. Two mimiles can 
dl@ly be fired, web guided on a different fm 
qmmy, from the mme tarrier at a single target. 

The radar and h-control system for the SA-8 
i m l u h  a sumeilla;ncc? radar, proBez'bly in the G ur H 
Band (48 G&) with a n  estimated range of 30 $m, ri 
tracking pulsed radar probably in the I-Band (13-15 
G a l  frrsquency with an approximate range of 20 to 
25 km, a beacon mmiver a h  in the 13-16 CHz 
frequency, an8 a command transmitter probably 
coupled with the bg~wn receiver rn ECCM in the I- 
Bemd operating frequency. There is a l s ~  tta optical 
target tracker with an approximate 180-mm dia- 
objective lens with extremely long focal lenjgth 
whieh provides picture trammission by a TV cam- 
era inside the vehicle. The lens is prntect.4 by a 
remotely o ~ r a t 9 d  flap while traveling and during 
missile launch. Dr. Malcolm B Currie, UB Depart- 
ment of Defense Dimetor of Defense Research and, * Eq@mdng, ~ n t l y t s l d  the US C0rlg-r- that t3ae 

9A-8 L mum asphirsl;ieated than any (BAhd) in the 
United &tea. 

Anather recently deployed BAM is Ule SA-9 
CT-N. ISno twin-launekm lfaur m i d w  tot~l) 
me mounted en the amphibiwr BRDM-2 smut ear 
h i r ,  a tw+de wheeled vehicle. Tbe mimile a- 
paa%ediy uses the earn t y p  IR homing ?ed r%l the 
S M  GRAIL but has a larger warhead, h t e r  rocket 
motor, a d  impravd mansuverabiliby. The range is 
b e l i e d  to be similar to that of &n improved @A-7, 
erti~ated about 7 miles. R s m  thw SA-9'8 ob- 
eorvcd, it hse been repwted that there are appar- 
ently p v b i o n s  fsr r05atim af the miseilm- and a 
tapget acquisition HLB~~UHS in the form d an optical 
d e M a n  system h i d e  the gla~i8-fronted BRDM 
vehicle. It m a  al%o natsd that high-lepead aircraft 
cam& sutAy the IR guided mapen. 

Tactical Air Defanss Deployment 
Some height inb the inCrapmatbiIity of &vie& 

and Wamw Pact W c a l  air defearae syebms was 
recently provided by an l h t  German publieation, 
Mifitaet%mhik, which waur eubequently re@ 
and mmmantsd on in Etatmnic Walpbne mawine.  

"SA-9 btfmitb8 am deployed behind a network of 
ZSU-23-4 9P Wilrpr btterim with their Gun Diah 
radars. When static, the @ n t h  ensemble ila under 
the ecmtrol d m  ESD-20 pnerrrtor van with -at 
inforrnation p a d  around via radio link with au- 
ternatad launch a bebility. The o-tion ier alea 
aupporbd by an M Csl&ronic euppolrt memure%) 
van that L hployed in t.hk mrae: echelon as the 
BA-Vat, Hawevr; when moving forward, all vehielts 
Oprah i n  the tut,ommmug be-wbeliqg mob 

SA-7 "GRAIL" 
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SA-8 "GECKO" 
with radio communication from the generator vehi- between the SA-6 batteries, three moving about 10 
cle still provided but only on an informational basis. km behind frontal units with the remaining six in a 

The electronic interoperability of SA-8 and SA-9, lateral belt about 25 km behind the front. 
coupled with the ZSU-23-4 SP AAA vehicle, adds Three SA-2 batteries (six single mobile launch- 
new dimension to the offensive, all-terrain capabil- ers each) deployed with two batteries about 45 km 
ity of Warsaw Pact forces, with the former two SAM behind the front and the third located about 80 km 
systems providing new air defense coverage to a back in the center of the sector. 
highly mobile strike force with rear echelon cover- Offensive mobility was again stressed in this arti- 
age provided by the medium-altitude SA-4 and SA-6 cle: 
vehicles and high-altitude defense from SA-2 and ". . . [a] facet which became apparent in the 1973 
SA-3 batteries." Middle East War is the mobility of this [air defense] 

This same issue ofEkctronk Warfare presented a umbrella and its ability to keep pace with rapidly 
probable organizational scenario for Soviet tactical advancing troop formations." 
air defense for the Group of Soviet Forces, Germany All in all, it adds up to an impressive and formi- 
(GSFG), which would likely revert to a Soviet front dable air defenae capability and system; a system 
in event of war. The GSFG presently consists of five that is apparently still in a stage of expansion and 
armies stationed in East Germany, each army made . density intensification. 
up of three to four divisions. ~ a c h  army is expected 
to deploy in a combat zone with a front of about 50 
km and a depth of about 100 km. In addition to the 
air defense weapons oommon to all Soviet troop 
units (i.e., AAA guns and MiG's, SA-7t, and some 64 
troop8 of SA-9'e on BRDM-2's in the army), the fol- 
lowing weapon system are expected to be deployed 
and enmeehed throughout the army's sector: 

Nineteen batteries of towed ZU-23-2 (114 twin- 
cannon elements) along the front in a 5 km wide 
belt. 

Thirty-two batteries of the ZSU-23-4 (128 vehi- 
cles) along the front and throughout the mne. 

Twenty-three batteries (six guns each) of towed 
S-60 57-mm cannons with an effective range of over 
4,000 meters deployed in three belts across the 
breadth of the sector a t  depths of 10 h, 15 km, and 
25 km. 

Five batteries of SA-6's moving close to the front 
of an advancing army plus three batteries about 5 
km behind the fPont and two remaining batteries 
deployed in depth about 10 km farther to the rear 
and filling gaps between the three forward batter- 
ies. 

Nine mobile SA-4 batteries deployed in gape 

Soviet Armaments Momentum and 
Possible Future Trends 

Comments extracted fram a rather interesting 
and enlightening summary concerning the 
momentum and recent trends in Soviet aircraft tic- 
tivity by the editors of INTERAVIA magazine pro- 
vide some clues as to what may be expected in the 
future. There are certainly trends here that should 
interest Western World intelligence analysts and 
the decision-makers they serve. ". . . the most 
remarkable point is that the latest Soviet aircraft 
display a sophistication that was almost unthinka- 
ble a few years ago . . . aircraft such ae the MiG23 
and -25 and the Sukhoi Su-19 are comparable to the 
latest American products. The Tupolev swing-wing 
bomber, code named 'Backfire' by NATO, is also an 
extremely advanced technology system . . . A11 
these new technology types reflect a succ88~1ful 
Soviet drive for quality. . . While there is no regson 
to believe that NATO lags behind the Warsaw Pact 
io terms of the capability of latest military air- 
craft, in the numbers game it certainly does. Some 
1,700-2,000 combat machines [aircraft] are being 
built annually by the Soviet Union . . . the curnula- 
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tive total for the five major manufacturing nations 
of NATO falls rather short of this figure . . ." 

Given the burgeoning pace of technological ad- 
vancement and the inherent "information explo- 
sion," there may also be impressive changes and 
innovations on the Soviet air defense horizon. Areas 
offering such potential appear to be electronic war- 
fare and electro-optics. For example, as recently 
disclosed in an Electronic Warfare article, 
"The highly publicized 'blinding' of US satellites by 
high-energy lasers in the USSR has caused wide 
concern that US warning satellites would not be 
able to detect Soviet ICBM launches. Two USAF 
data relay satellites in elliptical orbit were blinded 
by lasers, and in one case up to 4 hours, when their 
infrared sensors went down . . . 

More important, the positioning and the inter- 
ference suggest that Soviet laser technology is no 
longer experimental in nature and ia already de- 
ployed in an electronic order of battle. Defense and 
Foreign Affairs Daily, a newsletter on strategic mil- 
itary affairs, suggests that the implications are po- 
tentially drastic for the West and perceives a Soviet 
technological breakthrough on the order of the 
lithium h i o n  or the Sputnik." 

Are there also such breakthroughs in the Soviet 
air defense future? Will the Soviets be the first to 
harness the laser into a threatening destructive 
mode? . . . possibly an air defense mode? Of course, 
speculation is not fact, nor does it necessarily be- 
come fact, though quite often it does. On the latter 
hand, man's years of history (particularly recent 
history) make it obvious that human progress, be it 
in peaceful pursuits or toward implements of war, is 
limited only by imagination, determination, and 
physical capability. It appears reasonable to assume 
that if the Soviets perceive a capability to develop 
and fwld a particular dominating type weapon sys- 
tem they will go for it, despite socioeconomic pms- 
sums. Certainly they have proved capable of such 

breakthroughs in the past. 
Qther ma9onaErle trend assumpti~ns appear to be: 

The Sovieb will continue to provide th& sol- 
diers, sailors, and aimen - to quote the late US 
A m y  Chief of Staffn General Creighton Abrams - 
"'with mapom and system that have sophisticated 
capabilities, the beat that their modern technology 
mn provide." 

Newly developed technology andlor break- 
thrsugb (hm any source) that can antribute to 
superior military power will continue to be 
exploited to the fullest extent. 

As American newly discovered and develaped 
aircraft survivability and air defense teehnologit~ 
became known, the Soviets edln be expected to devise 
a d  dewlop means and capabilities to counter, neu- 
tralize, ar defeat them. 

As Soviet technological sophistication and in- 
dustrial capacity expand, military uses and 
weaponry can be ex- ta continue claiming first 
priority for we of t h e  resources. 

Thh short look at teeent Soviet trends could, of 
eouxsg, cover only some of them i t em that they 
have thus far exposed to the West and that have 
been openly published. Some pause and thought 
must also be given to what may exist outside our 
knowledge-that which hasn't t n  e x p o d  to the 
Free World and will not be, short of confirontation or 
d i d .  This speculation is a constant challenge to 
air de&nae artillerymen, aviators, electmic war- 
fare qecialhts, intelligence collectors and analysts, 
and the Free World's electronic and wmmns indus- 
try. As the ever-expanding Soviet iiir defense 
umbrella and tactical air capability pow more for- 
midable, they mwt be studied and capabilities 
developed to neutralize or defeat them to insum the 
survival of US military fomw in the event of 
conflict. It ie anothe~ of thsfle deadly games with 
high ~ki&ega in which we dare not be second-best, 

Lieutenant Colonel McQueen is a graduate of Hender- 
son State College in Arkansas and holds a Masters 
Degree in Education from Boston University. He was 
formerly a Foreign Armies Instructor at the US Army 
Security Agency Training Center and School and is 
currently 82/53 of the 525th Military Intelligence 
Group, Presidio of Sun Francisco. 
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Editor's Note. This article describes methods of 
camouflaging a Hawk battery employed by B Battery, 
2d Battalion, 55th ADA, that are to some extent a 
refinement of methods described in the article enti- 
tled, "The Bushmasters," appearing in the October- 
December 1975 issue of Air Defense Trends. It is in 
this respect a follow-on article to "The Bushmasters." 

One of the most important factors affecting the 
Hawk system's ability to operate effectively on the 
modern battlefield is its capacity to survive the s u p  
pressive attempts of hostile forces. Survival action 
against suppression mainly includes: 

Camouflage. The most critical aspect of counter- 
suppression and also the most difficult technique to 
master, especially for Hawk. 

Movement. Frequent, short moves to avoid de- 
tection. 

Deception. Dummy and decoy sites employed to 
confuse detection attempts. 

Fortification. Some means of protecting equip 
ment and personnel must be provided in case all 

x e m p t s  to avoid detection fail. 
Tactical doctrine as specified in FM 44-1 (US 

Army Air Defense Artillery Employment) requires 
frequent displacement of Hawk firing units as one 
measure of countersuppression. With very few ex- 
ceptions, a Hawk unit would never remain in the 
same location more than 24 hours; and, dependent 
upon the tactical situation, the unit could expect to 
move as often as every 8-12 hours. The burden of 
frequent displacement becomes even more severe 
when one considers the  effort required to 
camouflage the battery a t  each new location. The 
task of effectively camouflaging a Hawk unit is con- 
siderably more complex than that faced by most 
other Army units. 

During a field exercise in 1975, Battery A, 2d 
Battalion, 55th ADA, established the viability of 
total camouflage for Hawk units. The Battery 

proved that it is possible to camouflage all Hawk 
equipment and still be a tactical threat on the 
battlefield. 

Generally, the technique included drawing 
camouflage nets over all items of equipment and 
supporting them with free standing poles, then add- 
ing desert vegetation to complete the concealment. 

Although the technique was effective as far as 
countersuppression is concerned, a drawback 
existed from the standpoint of mobility because it 
was necessary to remove the nets completely during 
march order and replace them during emplacement. 

A sister unit, Battery B, 2d Battalion, 55th ADA, 
decided to adapt the basic principles developed by 
Battery A to a field mobile system of camouflage 
that would better support the principles of rapid and 
frequent displacement. Unit personnel designed 
and supervised construction by Fort Bliss Mainte- 
nance Division personnel of swing-away, perrna- 
nently mounted metal support frames for each 
Hawk radar. They were named "clamshells." The 
frames were constructed of 3/is" steel strap and 3/ls" 
steel rod which were attached to existing mounting 
points on each chassis. They consist of two sections 
that pivot a t  the chassis base and join along the 
longitudinal axis of each item. Lightweight 
camouflage nets were attached permanently along 
the top of each rotating section and joined with 
quick release clips. Wooden and metal poles were 
emplaced along the base of the radar, pointing away 
from the center to facilitate rapid swing away of the 
cages. Because the nets remain attached to the 
cages, recamouflage can be quickly accomplished by 
swinging the cages back into place and reposition- 
ing the ancillary poles. Rapid deployability is main- 
tained because the radars are normally ground and 
airmobile with the cages installed. Nets are rolled to 
clear road wheels and tied to the cages during march 
order. 

Battery B personnel were given an  opportunity to 
test their "clamshell" design during Brave Shield 
XI1 at Fort Hood, Texas. Although the system had 
been field tested briefly in desert terrain a t  Fort 
Bliss, it was not clear what difficulties would be 
encountered in a more wooded area such as Fort 
Hood. In preparation for deployment, all battery 
equipment, including radars and launchers, was 
camouflage painted a woodland paint scheme as 
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Battery B in position at Fort Hood, Texas, during BRAVE SHIELD XZZ. 
camouflage effectiveness. Wooden 2"x2" support 
poles were cut to 6', 8', and 12' lengths and painted 
green. The poles were fitted with 6-square end 
plates designed to prevent the poles from working 
through the mesh of the nets when emplaced. All 
canvas and bows were removed from vehicles. The 
cab tops were stored in the OVM compartment 
along with sandbags to be used in the field to cover 
lowered windshields, mirrors, and head lights to 
prevent glare. Nets and poles were distributed for 
each prime mover based on the requirements of the 
vehicle and its towed load. 

Upon completion of the aircraft load plans for the 
deployment, it was determined that the upper cage 
framework for the CWAR and ROR would have to be 
removed and stored in the bed of their resmctive 

prime movers because they extended above the 
loading height restriction of C-141-type aircraft. 
The HIPIR cages were left installed because they 
would not interfere with loading on C-5A aircraft. 

After arrival at Fort Hood, the unit assembled in 
a staging area and then deployed to the field loca- 
tion. The Battery was positioned along a ridgeline 
road with equipment as close to the treeline as pos- 
sible. Each position was selected for optimum 
equipment dispersion and maximum use of terrain 
features. Immediately after achieving an opera- 
tional condition, final camouflage of all equipment 
began. To achieve maximum camouflage effective- 
ness, cut shrubs and brush were used along with 
lightweight nets to blend equipment into the natu- 
ral terrain. The initial camouflag.e time (2 to 3 

Aerial view of Brave Shield XZZposition before occu- 
pation by Battery B. 

hours) may seem excessive; however, this was the 
first time the unit had been deployed with the com- 
plete "clamshell" system. Actually, after mastering 
the techniques of the system, only 20 minutes are 
added to overall Hawk system emplacement time. 

During the exercise, the unit often adopted the 
role of "Snap Shoot" battery, operating all equip 
ment in standby. while fully camouflaged. When 
early warning indicated the presence of a threat 
within the assigned sector, the "clamshells" would 
be swung away, equipment brought to full radiate, 
and the threat tracked and engaged. Unit crews 
became so proficient in these procedures that it was 
poesible to .acquire and track targets within 2 min- 
utes after notification and to complete a simulated 
engagement in less than 5 minutes. This perfor- 
mance demonstrates that effective camouflage need 
not detract from unit capabilities and validates the 
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"Snap Shoot" concept as an effective countersup- 
pression technique. Battery personnel were able to 
recamouflage all equipment within 10 minutes 
after each engagement. 

In addition to the emphasis placed on camouflage, 
the Battalion's participation in Brave Shield XI1 
provided an excellent opportunity to exercise and 
sharpen the skills required to provide support to a 
division. In its direct s u ~ ~ o r t  role to the 1st Cavalry 
Division, the  att tali on was able to provide a n  int; 
grated system of air defense and airspace manage- 
ment by establishing liaison positions for divisional 
ChaparralNulcan and air traflic management per- 
sonnel in the Hawk AADCP. 

Battery B had an additional opportunity to test its 
camouflage techniques in February 1976, this time 
in desert terrain near Fort Bliss, Texas. The system 
tested a t  Fort Hood was used again: however. Battery B personnel camouflaging the HIPIR. 

.a < 

"clamshells" for Hawk launchers were added. De- 
signed to function in the same manner as the "clam- camouflage have been identified as a result of the 
shells" for the Hawk radars, it reduced drastically experience gained at Fort Hood and Fort Bliss. 
the time required to camouflage and uncover the Site selection becomes critical. Not only must 
Hawk launcher. Similar to Fort Hood, this desert sites be selected to provide adequate air defense 
test proved the ability of Hawk to achieve total coverage, they also must be selected for terrain fea- 
camouflage while still maintaining battlefield effec- tures that aid unit camouflage efforts. Whenever 
tiveness. Several key elements of effective possible, a position should be selected with trees, 

Battery B blends into the desert terrain near Fort Bliss, Texas. 



The '%lamshell" cage greatly reduces the time needed to camouflage Hawk launchers. 
brush, sand dunes, etc. that approximate the height 
of Hawk equipment without masking radars and 
launchers. 

Equipment position must be considered in de- 
tail. Reconnaissance, selection, and occupation of 
position personnel must be trained to select indi- 
vidual equipment positions that aid camouflage by 
blending equipment into the natural terrain fea- 
tures and avoid casting telltale shadows. 

Track discipline and light discipline must be 
rigidly enforced. The most effective camouflage can 
be negated by vehicle tracks or violations of light 
discipline. 

Planning for camouflage is imperative. Nets 
and poles must be prepositioned on each prime 
mover. Brush and shrubs to be used as garnishment 
for the nets should be precut some distance from the 
site and picked up by the convoy elements during 
road march. Care must be taken to select the same 
variety and colors of vegetation common to the site 
location. 

Training and indoctrination of all battery per- 
sonnel are essential. Everyone in the unit must 

understand the importance of camouflage as well as 
the techniques that are to be used. 

Although the "clamshell" design is a very effec- 
tive means of providing a field mobile camouflage 
system for Hawk, a shortcoming in the metal cage 
system was identified; i.e., requiring the cage work .:- 

to be swung away before the radars could be fully 
energized and thereby exposing the equipment to 
visual detection. A third generation system is cur- 
rently being designed and constructed to overcome 
this limitation. Battery B and Fort Bliss Training 
Aids Service Office personnel collaborated on a de- 
sign for a cage system that allows the radars to 
radiate and rotate while fully camouflaged; It is 
constructed of plastic tubing that forms a dome over 
each antenna. The cages are designed to be fully 
transportable while installed on each item of 
equipment. Camouflage nets would be rolled from 
the ground up and secured at  the base of the radar, 
facilitating emplacement a t  each successive loca- 
tion. It is anticipated that this system will be field 
tested soon, and it may become the prototype for 
evaluation by the Directorate of Combat Develop- 

Captain Hawkins received a direct commission in 
the Regular Army in 1971 in the Air Defense Artil- 
lery. A graduate of St. Martins College, he is now 
attending the ADA Officers Advanced Course. He 
has command experience in both Hawk and Nike 
Hercules units. 

ments durini a Conce~t Evaluation Promam cur- 
rently scheduled for tge latter part of 1976. ;sk 
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VIEW from the FIELD 
CAPTAIN PAUL M. VUKSICH 

During the initial phases of the 1973 Middle East 
War, the Israelis found that their air defense gun 
and missile forces were stretched to the limit. In 
response, all sorts of nonair defense weapons, to 
include small arms, were brought to bear on the 
massive air threat. What began as a frustrated re- 
sponse ultimately was credited with a significant 
airplane kill record. The current reemphasis on 
small arms for air defense (SAFAD) training 
throughout our Army is a direct result of the Israeli 
experience. 

Examples of soldiers employing equipment in un- 

PS\ orthodox methods with great success are not rare. 
Soldiers have always made their equipment do more 
in combat than it was designed to do. But why do we 
wait until the shooting starts to thoroughly re- 
search extension of equipment capability? Tactical 
units know what tactical equipment they will have 
in combat. If this knowledge is coupled with known 
aspects of enemy threats, it is possible to formulate 
plans for systematic development of innovative em- 
ployment of TOE equipment. 

The 3d Battalion (Vulcan/Redeye), 4th Air De- 
fense Artillery, 82d Airborne Division, has put such 
a plan into action by initiating an aggressive 
program to explore additional capabilities for the 
Vulcan 20-mm air defense system (VADS) and the 
Redeye missile system. As the only airborne ADA 
unit in the US Army, the battalion is confronted 
with the possibility of having to employ equipment 
in other than textbook situations. The implicit task 
is therefore to develop capabilities commensurate 
with the unique missions of the 82d Airborne Divi- 
sion. 

Fortunately, the structure for innovation hag 

0 
been clearly established in the 82d. The Division 

Commander has tasked each brigade t s  act as the 
proponent for a specific area of development. The 
lst, 2d, and 3d Brigades are tasked respectively to 
develop airborne, airmobile, and antiarmor con- 
cepts. Within this framework, the battalion plan 
has been to assign broad areas for innovative proj- 
ects to each firing battery based upon its normal 
configuration in support of the brigades. Each 
battery was tasked to derive and evaluate selected 
new concepts for employing its equipment. 

Current doctrine calls for Redeye delivery during 
heavy drop. The problems associated with separat- 
ing the paratrooper from his equipment made this 
method less than desirable in terms of timely air 
defense protection. A Redeye enlisted man in A 
Battery conceived the idea of a Redeye jump con- 
tainer and brought his good idea to the attention of 
his chain of command. With the help of the 1st 
Brigade, the Redeye jump container prototype was 
fabricated. It was then tested in jumps from var'ious 
aircraft containing an inert Redeye. All jumps to 
date have been successful, and the XVIII Airborne 

demonstrates the posi- 
tioning of the Redeye 
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Corps has requested authority to conduct follow-on 
tests using a combat-ready Redeye. 

B Battery has responsibility for developing new 
airmobile concepts for the battalion, and recently 
produced an official Army training film on Vulcan 
Airmobile Techniques. The concept involved a re- 
vised method of internally loading two VADS into a 
CH-47 helicopter. A problem preventing internal 
loading of the VADS has always been height. A 
VADS in the travel position will not clear the rear 
door of a CH-47; however, if the VADS is carefully 
lowered on its hydraulic system, the height problem 
is overcome. The advantages of internal loading are 
more initial firepower on the landing zone and 
greater low-level maneuverability for the CH-47 
than with external carry. As a result of this new 
internal load capability, organizing VADS for 
successful airmobile insertion has significantly 
improved. 

The US Air Force uses armor piercing ammuni- 
tion in its 20-mm guns. C Battery has taken this fact 
into consideration in the parallel development of 
the VADS and the Air Force version of the 20-mm 
Vulcan cannon and decided to test the armor pierc- 

Protection of the jump zone can be provided as soon ing round in the VADS against hard targets. They 
as the trooper lands and removes Recleye from its naturally do not expect to fire a t  tanks, but they are 
container. confident that range firings will prove the VADS 

The internal loading of the VADS into CH-47 Chinook helicopters has resulted in more effective deployment of 
airmobile air defense. 
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TO WED VADS MOVEOUT GUNNERY COURSE 

has the capability to destroy light armor. At pres- 
ent, C Battery is seeking certification to fire anti- 
armor rounds from the VADS. Once permission is 
granted, this concept will be rapidly tested and 
evaluated. 

The major advantage of the self-propelled VADS 
over the towed version is the ability to fire on the 
move. Current doctrine calls for the towed VADS to 
be properly emplaced prior to engaging aerial or 
ground targets. The doctrine is sound, but it does not 
provide for an aerial or ground ambush while on the 
move. In answer to this threat, D Battery has devel- 

oped a towed VADS moveout gunner course that 
includes both ground and aerial targets. Initially, 
the range will be used to test towed VADS firing 
techniques. Once the techniques are perfected, 
practice on the VADS moveout gunnery range will 
become standard training. 

Innovative ideas applied to TOE equipment will 
ultimately pay dividends in combat. Therefore, the 
3d Battalion (VulcanlRedeye), 4th Air Defense 
Artillery, is actively seeking additional ideas from 
all levels and examining all the possibilities that 
are surfaced. 

Captain Vuksich graduated from the U S  Military 
Academy i n  1973. He has previously served as pla- 
toon leader, executive officer, S2,  and S 3  i n  Air De- 
fense Artillery units, as well as Aide-&-Camp to the 
Commanding General, 19th Support Brigade in  
Korea. Captain Vuksich wrote this article while as- 
signed as Assistant S3,3d Bn,  4 th  Air DefenseArtil- 
lery at Fort Bragg, North Carolina. He is currently 
attending the Psychological Operations Course at 
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This material is re rinted with permission of 
F L 1  r n a t i n a t  o r  inull a pa red  in the 
art& "Middle ~ a s t  Market lfeport", I% March 1975 
FLIGHT International. 

When even the countryside east of the Nile delta 
is obviously sensitive and prohibited to foreigners, 
exce t alon well defined routes, it was a privile4e 
for PLZGHI to be welcomed a t  the Egyptian Alr 
Force training academy at Bilbeis, north of Cairo, 
and to be able to watch at close quarters the opera- 
tions of its formidable Sukhoi Su-7 fighter- bomb- 
ers. 

A glimpse of a front-line Egyptian squadron is 
rare and fascinatin Though the Sukhoi Su-7, pow- 
erful and "built lige a battleshi '*, has gained a 
doubtful reputation in service wit R other air forces, 
the squadron commander at Bilbeis, an alert, ag- 

essive and experienced fighter pilot, was evi- 
%ntly confident of his ability to achieve results in 
the Su-7 and to survive in a misdle environment. 
He had flown more than 50 reconnaissance missions 
during the War of Attrition as well as attack mis- 

MARK LAMBERT, INTERNATIONAL EDITOX 
FLIGHT INTERNATIONAL 

siona during the 1973 war. Other equadron pilots 
looked mature and intelligent. ..' 

The 811-7 without external etom will go super- 
maic a t  an height in level flight and can just tau& 
Mach 1 witK stoma - i d  Since the battlefield i~ so 
close a t  hand in the 8 imi  metar, the Su-7'8 range is 
adequate. Ita intern1 armament of 30-mm 

w f u l  for ground attack, but both born r and 
z r e t e  are a1.o uaad. The ri 1s n t e  of the rockets 
can be pre-set before take-o to match the area of 
the target. A la 

P 
$$" sight, amist;ed by rangin 

radar in the nose u1 et and yaw and angle-of-attac E 
information automatically provided from vanes on 
the itot born, ~llows accurtlte delivery in dive or P aha1 ow attach. Forward ~s-bomMng,  usin 

n attempted but i not very accurate. 
R "  re-calculattd attitude and pull-up programme, as L 

The Su-7 b a r d d  as one of the bast airma& 7 currently availab e for hi h-rspeed flight a t  ,very low 
filtituda, being &able an! easy to turn. The quad- 
roa comnander r e f e d  to violent manwuvrin at 
a height of 2 h .  The Su-7 has no autoletabilieera % ut 
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SUKHOI SU-7B 
NATO code name: "Fitter A" 

sq :* * 2 $L -.% F 
Pave1 0. Sakhoi, creator of the SUKHOI SU-7B, has been engaged in 

aviation design aime the early 1930's. His SU-2 attack airplane played a 
major role with the Soviet Air Force during WorM War 11. Sukhoi's SU-7 first 
appeared i n  RPeeia on 24 June  1956 and has s i m e  seen aquadron sexvice 
with the Soviet Air Fome and i t ~  allies. 

LENGTH (without pilot tube/overall): 1S.6/18.6 meters 

WINGSPAN: 9.4 meters 

RADIUS OF ACTION (hi-lo-hi/lo-1-10): 600/1&0~kilometers 

MAXIMUM SPEED: Mach 1.6 

COMBAT CRUISE SPEED: Mach 0.7 

ARMAMENT: Cannons-2 NR-30kIM. in  wing &s with 70 rounds each 

l B o m b a - 2 X 7 8 0 K g a n d 2 X 5 0 0 K g  

o r  
Rockets - 4 X 16 57 mm rockets o r  

4 X 240 mm rockets o r  
10 X lg0 mm rocketa 

h i d e d  Miwiles - 2 X AS-7 KERRY (air-to-surface) 

.c--.* J ;-:..@Yh IF"' 
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Those with division tours of duty may have had ---Z=:: ~r -:zz~ ~ - -  -a - ~ . - - -  - 
~ - . - - -  - 

- ~ airmobile experience with towed Vulcan units or -::Z.-: -:-= , , ~ - -  - 
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-- ~ possibly the movement of a Chaparral launch sta- ~ lLi:- - - - ':~ - -  - - - -  - - 
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tion by air. But Hawk and Nike Hercules were ':z;7~~<- ~ - - -  - = - 3  
- - -  - 

- - -  moved only by road even though both possessed a n  -:: - - -  - ~ - ~ - -  ~~-~-~:-=--:l ----- - - --- - - - ~ - 
- 

airmobile capability. Now the situation is different. - 
- ---- 

In 1974, using newly developed rigging techniques, ;+==---= 
----- 

airmobility of the Hawk missile system was proven i - x z  ---- 
to be reliable, simple, efficient, and quick. Using I:--= - -- similar techniques, a Nike Hercules battery in a -- -- -A z 

---- - 

surface-to-surface role was moved with similar re- -=-=::- 
-- ----- - ---:--: ~T 

- 
- - sults. Thus, no matter what the weapon, air defend- FE=I-::-~ - - 

ers now have a proven tactical technique to add to 
their "bag of tricks" in providing the best possible 
air  defense. This article discusses the contribution C - 

Y of airmobility for air  defense to the a i r  defense mis- - - - 
Y sion. - - - - - 

As shown in the last Middle East war, a i r  defense - 
is essential for success in combat in a high intensity 
conflict. But to fight effectively, air defense units 
need first to survive. Therefore, the latest air de- 
fense employment doctrine stresses the need for all 
air defense units to intensively use all available 
countersuppression techniques - mobility, con- 
cealment, deception, fortification, and cover - to 
enhance their survivability on the battlefield. 

In the area of mission effectivenes, the new FM 
100-5, Operations, states t ha t  to win a battle, three 
prerequisites must be met: 

Adequate forces and weapons must be concen- 
trated a t  the critical times and places. 

The battle must be controlled and directed so the 
maximum effect is obtained from both firepower and 
maneuver. 

The battle must be fought using cover, conceal- 
ment, suppression, and combined arms teamwork to 
maximize the effectiveness of our weapons and to 
minimize the effectiveness of enemy weapons. 

Airmobility for air  defense has a role to play in 
support of both increased survivability and fulfill- 
ment of the above prerequisites. But to increase our 
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survivability and ability to support the ground bat- 
tle requires that first we develop techniques and 
then train our personnel. Air defenders appear to be 
doing well with both Vulcan and Chaparral. Move- 
ment of towed Vulcan and the Chaparral launch 
station by air has been perfected to the extent that 
training literature and films have been developed to 
assist any unit desiring to train and execute such 
moves. Movement of these weapon systems by air 
has increased the ability of supporting air defense 
units to maintain a constant shield over their divi- 
sion. Leading the way in this effort are the battal- 
ions organic to the 82d Airborne and lOlst Airborne 
Divisions (Air Assault). 

But how about Hawk and Nike Hercules? A de- 
tailed discussion of Hawk will suffice since the prin- 
ciples employed and benefits gained are the same for 
Nike Hercules. 

During the summer of 1974, the 2d Bn (Hawk), 
71st ADA, 38th Bde, located in Korea, accomplished 
in rapid succession a total of 16 moves. These moves 
proved that not only was the Hawk missile system 
easily airlifted, but, most importantly, air mobility 
provided an excellent means for Hawk to ac- 
complish its mission of air defense for the corps or 
the division while greatly enhancing its own sur- 
vivability. To justify this statement, let's take a 
close look at how airmobility of the Hawk missile 
system helps satisfy the three prescribed prerequi- 
sites for winning the land battle. 

The first prerequisite is that adequate forces and 
weapons must be concentrated at the critical times 
and places. The speed of airmobile deployment in- 
sures full support of this prerequisite and was 
proven in Korea. An operational Hawk battery 
could be prepared for airlift, moved 50 km by five 



CH-47 helicopters, and become fully operational at  
the new location in about 3 hours. Equipment was 
picked up a t  the original site, moved the 50 km in 35 
minutes, and set down a t  the exact location from 
which it was to operate. The additional time was 
required for the CH-47 to return to the original site 
for more loads. In another exercise using three CH- 
47's, an augmented assault fire unit (AAFU), which 
consists of only the basic elements needed to engage 
hostile aircraft, was airlifted 40 km and become 
operational in 45 minutes, to include the move. 
These example demonstrate that in comparison to 
ground movement a vast decrease in the time re- 
quired for a Hawk unit to move and become opera- 
tional is possible. 

Besides the time saved in moving by air, march 
ordering and equipment emplacement are much 
faster. Radars are airlifted in an operational condi- 
tion with vent hoods on and jack legs down. Most 
radars require only to be landed and provided power 
to become operational a t  their new locations. Much 
time is saved by not having to remove the loader 
transporter and missiles from trucks. Only a few 
minutes are needed to place missiles on the loader 
transporter from a pallet after they have both been 

airlifted to a new location. A bonus effect of airlift- 
ing Hawk was less damage to equipment compared 
to minor damage that might be experienced during 
a road march. 

The second prerequisite is control and direction of 
the battle so that maximum effect is obtained from 
both firepower and maneuver. The Hawk missile 
system, having the capability to shoot, move rapidly 
to a new location, and engage hostile targets in a 
relatively short time, is well adapted to this pre- 
requisite. But the quicker action facilitated by air- 
lift gives the system superb capability in fulfilling 
the control and direction of battle requirements. 

In Korea, while the AAFU was being moved to a 
new location, the remainder of the unit, termed the 
Btry (-), remained operational. Once the AAFU was 
operational the Btry (-) was moved to its new loca- 
tion. This use of two separate fire units enhanced 

the unit's survivability and helped provide better 
coverage for the defended area. Also, one fire'unit 
could provide defense for the airmobile operation of 
the other. 

The third prerequisite for winning the battle in- 
volves the use of cover, concealment, suppression, 
and combined arms teamwork. Airmobility of AD 
systems is highly contributory to all aspects of this 
prerequisite. The Korea airmobile moves showed 
that cover and concealment can be enhanced by 
airlifting intoa location that is inaccessible by vehi- 
cle due to the nature of the terrain. This also allows 
fire units to be emplaced a t  key locations and av- 
enues of approach that are not otherwise available. 
The camouflage and concealment aspects of sup- 
pression were made easier through airmobility be- 
cause airlifting equipment into an area eliminates 
the need to camouflage 30 or more trucks. For 
example, in one instance in Korea the radars and 

AIR DEFENSE I.OuI., 



generators were set into a small bfoot high grove of 
trees, with only the radar antennas showing above. 
Also eliminated were the hundreds of telltale vehi- 
cle tracks that give away the best camouflaged site. 

Turning now to airmobility of Nike Hercules, the 
use of airmobility in support of a surface-to-surface 
role was also tested in Korea. After determining 
that the CH-47 could lift the vans, tracking radars, 
launchers, and missiles, a move of 30 km was ac- 
complished with outstanding results. The battery 
components needed for the surface-to-surface role 
were moved 30 km by air over mountainous terrain 
and became operational in a total time of 4 hours. 
The same move by vehicles would have taken 6 
hours in travel time alone because of the 200 km of 
winding mountain roads to the field location. As 
with Hawk, the equipment was picked up from its 
operational location with the minimum of prepara- 
tion, especially the launcher and missiles. This 

greatly decreased the emplacement time a t  tne new 
location. All the other factors of airmobility men- 
tioned in the Hawk system apply equally to Her- 
cules. 

Another advantage favoring airmobile moves is 
that personnel are easily trained for airmobile op- 
erations. The two Hawk batteries and one Hercules 
battery moved by air received only 1 day's instruc- 
tion on rigging procedures, site preparation, and 
conduct of airmobile operations before executing a 
move. Outstanding results were achieved each 
time. As mentioned before, training manuals and 
films have been produced on airmobile techniques 
for towed Vulcan and Chaparral. New manuals on 
Improved Hawk now contain airmobile rigging pro- 
cedures and work on a training film has begun a t  
Fort Bliss, Texas, on airmobile operations for Hawk. 
We are making progress in educating our people on 
the use of air mobility as an important battlefield 
tactical technique. 

In summary, it is evident that the use of airmobil- 
ity a t  the right time can enhance the air defense role 
in the field force's primary mission-to win the land 
battle. Airmobility gives decreased movement and 
emplacement times, accessibility to new sites, and 
location of equipment in exactly the right place. As 
important, it enhances the unit's survivability; by 
facilitating better camouflage, concealment, and 

Captain Messmore is a graduate of Ohio State Uni- 
versity. He has commanded both Towed Vulcan and 
Hawk units and has airmobile experience with Vul- 
can, Hawk, and Hercules units. He is currently as- 
signed to the Forward Area Weapons Branch, Tac- 
tics Division, Tactics Department, U S  Army Air De- 
fense School. 
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LT Newman said a quick thank y w  prayer for 
good NC07s and replied, "Good, Sergeant, let% go." 

WHAT DO As they walked toward the mess tent, SFC 
Washington handed LT Newman a briefing folder, 
$aying, *Sir, this is the battery ESOP SOP, your 

YOUDO NOW, CEO& crypto material, tame paper for strip maps, 
vehicle loading plans, and an oufline for your brief- 

@ 
ing. We've beenat this reconning for a while so we 
know pretty well what to do. 1'11 b ~ e f  you on what 
the recon party personnel do before your briefing, 
and afkerward I'll show you the equipment and ve- 
hicles during your safety inspeetions before we pull 
out. If you have rtny questions, j W  ask." 
LT Newman thanked SGT Washington, deciding 

he might just make it without having his career 
2 ruined after all. 

In t b  tent, after someone handed him a cup of 
- coffee, LT Newman sat down with the folders, his 

notes from the  BC7s briefing and from SFC 
Washington, and began his preparations. After ex- y$m ) plaining the route and new locations to the NCOIC, 

' I $,..-ci Newman had him make strip maps for each vehicle wl. while he put the briefing together, referring to the 

' LIE UTENAlV rr battery SOP and askingSFC Washington questiow 
on procedure. A few rninutas later he was ready and 

Prepared by 
TACTICS DEPARTMENT, USAADS 

As Lieutenant Newman was leaving the IBCC 
following his first combat duty shift, the BC's driver 
(acting as the Command Post Runner) ran up - 

"Sir, Captain Brown wants to see you right away 
in the CP." 

Lieutenant Newman sighed, putting aside 
thoughts of a cup of coffee in the maintenance van 
and a few hours sleep before his crew's next van 
shift, and walked to the BCC as he buckled on his 
webb gear. 

Captain Brown looked up from the coded message 
format sheet as Lieutenant Newman came in. 

"Sir, Specialist Gonzalez said you wanted to see 
me." 

"Yes, Jim, we just got a movement warning order 
from battalion. The XO is tied up a t  battalion trying 
to straighten out our missile resupply and parts 
supply problem, so you're elected to recon the new 
position." 

"Yes, Sir," said Newman, trying to remember 
what they'd said in his M O P  class a t  Fort Bliss, and 
began making notes as Captain Brown briefed him 
on the situation (enemy and friendly), mission, 
execution (including the recon plan), service sup- 
port, and command and signal. Lieutenant New- 
man made notes on his map on the new location, 
route, start point, checkpoints, and release point. 
He shook his head "no" when Captain Brown asked 
if he had any queetions. 

As he left the CP, Lieutenant Newman, remem- 
bering his basic course days, thought, "What do you 
do now, Lieutenant?" 

SFC Washington met LT Newman coming out of 
the CP and reported, "Sir, the Old Man told me we 
had a movement warning order and that you would 
be going with us. I've got the recon party together in 
the mess tent so we can have a cup of coffee while 
you brief us." 

began the brie6ng. 
"Men, we are presently ih a defensive operation 

with the main enemy forces located north of the 
F m A ,  as  s h o w  on this map, 20 km north d our 
present location, The enemy E o m  are composed of 
four divisions from the lst  
expect enemy air aetion in 
Air defense suppressian runs are expected to b q i n  
no later than 0600 bmorrow; however, remember 
Ghat we are subject to this type of enemy action a t  
any time. There are reports that l o 4  enemy sym- 
pathizers will probably try to disrupt our operatiow 
with guerrilla a~tivities." 

"We are in direct suppart of the 52d Mech Division 
0 

which will conduct the main attack at 0500 tomor- 
row, Battalion HQ and BOC a r e  located a t  
PA826236, B Btry re PBBS2249, C Btry a t  
PA916285, and D B t q  a t  PA855410. We are located 
a t  PA710427." 

"Our mission is to provide low to medium ajr 
defense for the 5% Mech Divisiatz. To insure the 
battery can give th'e k t  possibIr4 coverage, we are 
going to move to a new loeation hem at PA7WEi8." 

"We will depart this location d 1600 to recon the 
mute and new site Iocation. SIX Washington hads a 
strip map for each vehicle with chakpoints noted on 
it. I will notify the battery a s  we clear each 
checkpoint. Insure that you maintain a 100-metes 
ihterval betwmn vehiclee and have an  air guard oxn 
alert." 

"When we a d v e  at the n m  losatjm, offload your 
vehiel~a and conduct a mcwi&y add NBC sweep of ." $, 
the area. SGT Smith, y m  are in && 
WCO. A h r  the a@ i~ md and 
guidas will setwri & my l w t i o n  
layout of the k t tmg.  S2T Smith, the guidm will act 
ss the reaction fwce Thwssiwy. A~fta'~!quipmenk 
loations are pi&&, I - d B  ahmt the k?om refer- 
ence point (KRP). The wuipment guides will verifJT 
disbnciers and q~ pczq@kSt~g: 13 uding night 

a 
marking devicen rsim tb 'b+bry '  wrirl a d v e  a k  
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HOW MUCH IS ENOUGH?,, 
LTC WILLIAM 0. STAUDENMAIER 



The views expressed in this article by theauthor do 
not necessarily represent the views of the US Army 
Air Defense School or the Department of the Army. 

There is a growing feeling among military 
analysts that the day of the long conventional war is 
past. Norman R. Augustine, Assistant Secretary of 
the Army (R&D), in Congressional testimony, has 
stated: "The Soviet Union and Warsaw Pact forces 
are blitzkrieg oriented. All of their offensive tactics 
are based on rapid penetration and exploitation. 
Hence. our fortunes in a conflict of this nature are 
predicated on the weaponry we can bring into play 
immediately." In a very real sense, in a future Euro- 
pean war, the first battle and the last battle may 
well be the same battle. The short duration of the 
Arab-Israeli war was a preview of the future that 
pointed out the indispensability of forces in being, 
particularly air  defenses. During the 1973 Middle 
East war, the Arabs, using Soviet a i r  defense 
weapons and tactics, fielded thousands of sophisti- 
cated SAMs and AAA that initially provided free- 
dom of action to their maneuver units. Even today, 
the Egyptians have more air defense weapons de- 
ployed in the Sinai than the United States has in its 
entire inventory. While proliferation is the answer, 
there is obviouslv a limit. How much is enough?- 
depends on the i iss ion of the air defense force;, the 
quantity and quality of the air threat, the charac- 
teristics of the air defense weaDons. the conditions of 

A ,  

their use, and the proficiency of weapon crews. 
Ground-based air defense forces may be given the 

mission to deny penetration of friendly air-space by 
hostile aircraft or the more limited one of assuring 
freedom of action for the maneuver units. The first 
mission implies an attrition role and the second a 
damage-limiting one. The mission selected will dic- 
tate the characteristics of the  weapon system 
needed. The accompanying table shows some of the 
weapon systems' characteristics for each mission, 
based on currently fielded weapons. U.S. air defense 
systems planned for the 1980's promise to upgrade 
the radar, fair weather, and visual restrictions ofthe 
damage-limiting air defense weapons, which will 
make the difference between attrition and damage- 
limiting systems less distinguishable. Examples of 
these types of weapons are the SA-6, Roland 11, 
Crotale, Rapier with Blindfire, and the 35-mm 
Oerlikon-Contraves antiaircraft tank. 

The long- and medium-range air defense systems 
that are assigned to the theater army and corps - 
Nike Hercules and Hawk-as well a s  their planned 
successor. PATRIOT. can ~er form the attrition mis- 
sion appropriately. However, the nature of division 
tactics, which is mobility and mission oriented, re- 
quires air defense weapons that can move and fight 
with the division in the battle. Because air defense 
weapons cannot guarantee the inviolability of the 
division's airflank, and because the pace of division 
operations frequently precludes deliberate, cen-' 
tralized air defense operations, divisional air de- 
fense must orient on mission accomplishment by 
limiting the damage to thosepeople and things that  

contribute most to it. So the damage-limiting mis- 
sion of divisional air defense can be stated as  the 
neutralization of the hostile air force's ability to 
interfere with the freedom of maneuver of the 
ground forces. 

Speaking of the air threat to NATO, General 
George S. Brown, Chairman of the Joint Chiefs of 
Staff, estimated that the Warsaw Pact would hold a 
2:l edge over NATO air forces during the opening 
stages of a future war. Thousands of these Red air- 
craft are located less than 1 hour's flying time from 
NATO's critical Rhine River logistical and airfield 
complexes. More ominously, the quality of the 
Communist tactical a i r  threat has progressed 
rapidly since 1965. Today, the new Soviet aircraft, 
which are replacing older models opposite CEN- 
TAG, are better a t  ground attack missions. The 
FENCER, a much improved version of the SU-7B 
FITTER, and the MIG-23 FLOGGER are designed 
for low-level strike missions in a heavy ECM envi- 
ronment. The USSR has fielded its first attack 
helicopter, the Hind-A, which, together with the 
increased performance of the new low-level strike 
aircraft, has increased the threat to NATO's ma- 
neuver units to the point that for the first time in 
over 30 years the US soldier may have to face enemy 
air attack. Today, this low-level strike threat is gen- 
erally limited to clear weather conditions, but with 
the  rapid improvements i n  terrain-following 
radars, navigational aids, and aircraft attack sys- 
tems, the day is not far off when even the mobile 
divisional forces will be in danger of accurate air 
attack, even under adverse weather conditions or a t  
night. Certainly, forward area air defense systems 
programed for the 1980's must possess an  all- 
weather capability. 

The Soviet low-level attack profile features air- 
craft approaching the division a t  altitudes below 
300 meters and a t  speeds of about Mach 1. The 
aircraft will rise only slightly higher to begin its 
ordnance run and will slow to 300-400 mph to. re- 
lease its napalm, missiles, or fragmentation bombs. 
This won't allow a gunner much time to acquire, 
identify, track, and fire a t  an attacking enemy. 
Foreign military analysts believe the acquisition- 
to-fire time in Central Europe will vary from 25 
seconds in the relatively flat northern plains region 
to about 10 seconds in the more hilly and broken 
region that characterizes much of the U.S. area of 
responsibility to the Federal Republic of Germany. 

The low-level air defense problem is complicated 
by this short acquire-to-fire reaction time, coupled 
with the increasing qualitative threat of Soviet air- 
craft which are able to fly lower and faster in ad- 
verse weather than was thought possible a few short 
years ago. The fact that the armies of the world are 
incr,easingly turning to surface-to-air guided mis- 
siles to solve this problem does not signal the demise 
of the AAA gun, since the experience of the Middle 
East war indicates that a mix of AAA and SAM'S is 
needed to solve the air defense problem in the for- 
ward area. In fact, the air defense gun accounted for 
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diers, must have a short emplacement/displacement 
time on the order of 5-10 minutes, must have 
tracked mobility, and must be able to engage hostile 
aircraft while on the move. 

almost one-third of the Israeli aircraft losses during 
that war. The air defense gun for the 1980's should 
be an all-weather, 20-40 millimeter weapon, 
mounted on an armored vehicle, with a combined 
rate of fire from all barrels of at  least 1,100 rounds 
per minute. This would give the gun a high kill 
probability out to a range of 4,000 meters, enabling 
it to engage standoff attack helicopters armed with 
antitank guided missiles. It should have on-board 
acquisition and track radars and an electronic IFF 
capability that would shorten the acquire-to-fire 
reaction time to about 10 seconds. It must have 
built-in ECCM and an optical backup feature to 
enable it to function in a heavy ECM environment. 
This gun, serviced by a protected crew of 3-4 sol- 

Similarly, the SAM must be forward firing out to  a 
range of 5-6 kilometers and have tracked mobility 
and armor protection. It requires the same radar, 
IFF, and quick reaction requirements as the gun 
and should be capable of firing a second missile 
within 5-10 seconds after launch of the first missile. 
Its kill probability should be on the order of 85 to 90 
percent. 

The shortcomings of the current divisional air 
defense weapon systems (Chaparral and Vulcan) 
will largely be overcome as weapons similar to the 
ones described above come into the Army inventory. 
The Roland 11, whose design has been selected for 
the Army's replacement for Chaparral, should fill 
the bill as the division's SAM system. Primarily, it 
overcomes the Chaparral's inability to engage in 
adverse weather, and the Roland I1 can engage hos- 
tile aircraft on an inbound course. While a new air 
defense gun has yet to be developed to overcome the 
limited range and low kill probability of the Vulcan, 
the Army is moving in the direction of an all- 
weather, radar-directed gun. The Oerlikon- 
Contraves 35-mm tank is the type of divisional air 
defense gun that could do the job, although this is 
purely a personal view. Given the type SAM and air 
defense gun described above, one other divisional 
weapon should be considered - the self-defense 
SAM. The primary drawbacks of this type weapon, 
which were dramatically illustrated by the poor per- 
formance of the Soviet SA-7 during the Middle East 
war, are the low-explosive charge and the tail-chase 
characteristics that caused Mr. Augustine to refer to 
our Redeye as a revenge weapon. Stinger is being 
engineered to correct these deficiencies. The 
Swedish Army is experimenting with a laser as- 
sisted, man-portable air defense system - the 
RB-70 -that has promise for the future. .: 

Assuming that weapons similar to those de- 
scribed are fielded, the next question is how would 
they be employed? Essentially, there are three 
methods within the division: point defense, unit de- 
fense, and defense of assets within a given area.* 
Point defense is normally used to defend well- 
defined, relatively static targets such as logistic 
complexes, division headquarters, or nuclear 
launchers. Unit defense, as  its name implies, is the 
defense of a specific unit such as a cavalry squadron; 
or an infantry, armored, or field artillery battalion. 
Defense within an area is coverage of assets within 
a geographic area, regardless of the units that pass 
through it. Route defense, although not included as 
a special type of defense, can be either unit or area, 
and often is a combination of the two. Convention- 
ally, SAM'S have generally been given an area mis- 
sion in the division and air defense guns have 
fulfilled the point and unit defense missions. How- 
ever, given the damage-limiting mission that was 

'Current terminology is criliml assek and organimtion defense 

AIR DEFENSE 
111.,1*1 



discussed earlier, divisional SHORAD units should 
use either a point defense or unit defense mission. @ ' The philosophy behind mixing both SAM's and guns 
in unit and point defenses is that with limited air 
defense resources we will be defending well those 
"people and things" that the commander feels are 
important to his mission. Experience with Chapar- 
ral indicates that the large tactical area of a divi- 
sion, and the need for mutual defense for air defense 
weapons, made it almost impossible to achieve a 
suitable area coverage of the committed brigades, 
let alone the entire division area. 

But how much is enough? Clearly, one battalion 
at division is not enough. Even after World War 11, 
which was characterized by guns for air defense and 
almost complete air supremacy, many US combat 
commanders stated that the division needed a t  least 
two air defense battalions. Russia and her satellite 
armies are wedded to a doctrine of air defense prolif- 
eration in the forward area. A Soviet Army group in 
Europe would field 80 AAA batteries and 17 SAM 
batteries, which does not include either the SA-7 or 
SA-3. The Arabs, during the 1973 conflict with Is- 
rael, deployed an air defense regiment with each 
division, a battalion with each separate brigade, 
and 75 more nondivisional battalions of SA-2, SA-3, 
and SA-6 SAM's. Clearly, this level of effort is incon- 
sistent with the damage-limiting mission. 

If this level of effort is too much and the current 48 
weapon systems are not enough, how, then, should 
the division be organized for air defense? I propose 
an organization consisting of 36 missile fire units 
and 36 AAA fire units, organized as shown in figure 
1. There would not be any change to the current @ organization of a Hawk battalion. The general sup- 
port (GS) battalion would be composed of 2 mis- 
sile batteries of 12 fire units each and 1 gun battery 
of 12 air defense guns. It would habitually operate 
in the division rear protecting the division CP, the 
GS field artillery battalions, logistical complexes, 
the MSR, and critical bridges. It would also coordi- 
nate with the Hawk battalion, affording it addi- 
tional protection in much the same way that the 
Arabs used the ZSU 23-4 to assist the SA-6 during 
the Middle East war. 

The direct support (DS) battalion would be or- 
ganized into 2 gun batteries of 12 guns each and 1 
missile battery of 12 fire units. Each battery would 
be identified with a maneuver brigade and would 
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FIGURE 1 

normally operate with that brigade. The missions 
assigned the DS battalion would normally be or- 
ganizational defense. Both the DS and GS units 
would form air defense task forces by crossattaching 
missiles and guns, both inter- and intrabattalion, in 
much the same way that brigades combine armor 
and infantry companies into battalion task forces. 

The Hawk battalion would be used in the same 
way as if it were supporting the division under cur- 
rent air defense doctrine. Making it organic to the 
division gives the division commander control of the 
resources required to protect his air flank; however, 
the same effect could be achieved by Hawk being 
assigned to the division in a DS role from corps or 
theater army assets. The point is, the division needs 
LOMAD protection that it can count on, primarily 
to extend the commander's influence over objectives 
that may be 30 kilometers or more deep in the of- 
fense, to protect the cavalry squadron in the de- 
fense, or to conduct movement to contact operations. 
The MANPAD (Stinger or Redeye) would remain 
organic to the maneuver and field artillery battal- 
ions, but would be under the operational control of 
the DIVAD commander, who would exercise his con- 
trol through the DS and GS SHORAD battalion 
commanders. 

The object of this article has been to stimulate 
discussion on division air defense organization. Ob- 
viously, more detailed discussion is needed before 
any organization or doctrine is adopted. However, 
my conviction is that the Army needs divisional air 
defense forces of the type and magnitude described, 
either organic or supporting, to allow the division 
the freedom of movement it needs to accomplish its 
combat mission. 3K 

Lieutenant Colonel Staudenmaier has had several 
major articles published in service magazines deal- 
ing with a variety of military subjeits. See the 
April-June 1975 issue of.TRENDS for his article, 
''Learning From the Middle East War." Formerly 
assigned to the Ballistic Missile Defense Program 
Office, Headquarters, Department of the Army, he is 
currently an instructor at the Army War College. 
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The capture of Antwerp and the opening of port 
facilities there provided the Allies with their only 
port facilities besides those established at the various 
Normandy beachheads. Antwerp rapidly became the 
main supply base for the 12th and 21st Army 
Groups, and its importance to the Allied forces was 
recognized by the Germans. One of the prime objec- 
tives of the German Ardennes offensive, launched in 
December 1944, was the capture of Antwerp. 

Antwerp V-1 Defense (1944-1945) 

German attempts to neutralize Antwerp and its 
port facilities began on a large scale on 24 October 
1944, when the first V-1 was launched against that 
city from sites to the east and southeast. The attack 
was almost continuous until 30 March 1945, with 
approximately 4,883 V-1 missiles launched against 
the single target city of Antwerp. Only 211 V-1's fell 
within the designated Antwerp vital area. 

The antiaircraft defenses of London against V-1 
attacks had proven so successful that antiaircraft 
units were used as the primary defense of Antwerp. 
The V-1 missile flew at  altitudes from 450 to 9,000 
feet (average about 3,300 feet) and at speeds from 
250 to 400 mph (average about 360 mph), thus plac- 
ing its performance capabilities well within those of 
AA guns and automatic weapons and associated fire 
control equipment. In addition, V-1's attacking 
Antwerp presented an ideal target in that they flew 
on a predetermined course and in relatively straight 
and level flight a t  constant speed. Approach routes 
to Antwerp from the launching sites were deter- 
mined, and available units were sited in depth along 
these routes outside of Antwerp. 

Antiaircraft units used in the Antwerp V-1 de- 
fense were equipped with the 90-mm or 3.7-inch 
gun, the 40-mm gun, the caliber .50 machinegun, 
and searchlights. A few 20-mm guns were used. By 6 
December 1944, the defensive strength included 
over 11,500 personnel. By 10 March 1945, the 
number of American and British weapons available 
was as follows: 
90-mm guns 208 
3.7-inch guns (British-manned) 128 

German V-2 y y i n g  bombs" were used to mkEp 
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Automatic weapons 188 
Searchlights 7 2 
Caliber .50 machineguns Many 

(13 Although the Antwerp defense against the V-1 
threat was primarily by antiaircraft weapons, the 
effectiveness of the defense was degraded consider- 
ably in the early days of the action by restrictions 
placed on fire to protect friendly aircraft operating 
in the area. There were a number of airfields in the 
vicinity of Antwerp which complicated control and 
protection of friendly aircraft from antiaircraft fire. 
Until 5 November 1944, weapons were either to- 
tally restricted from firing to protect friendly 
aircraft or were limited to targets visually recog- 
nized as V-1's. During this initial period, adverse 
weather prevailed, making visual recognition 
difficult. In addition, deployment of units was being 

made, and the size of the area within which they 
were located was increasing. Because of these fac- 
tors, V-1 defenses a t  Antwerp (and a similar defense 
by the British a t  Brussels) at  first achieved a rather 
low degree of effectiveness. 

To eliminate this mutual interference, an Inner 
Artillery Zone was established to include the area 
covered by the defense and the adjoining area in the 
directions of approach of the V-1's. Although this 
reduced mutual interference, friendly aircraft con- 
tinually violated the limits of the Inner Artillery 
Zone. Data available for the period 26 November - 
11 December 1944 indicated that 375 friendly air- 
craft in 129 flights violated the zones. 

During the latter stages of the defense, the Ger- 
mans attacked Antwerp from the north, as well as 
from the southeast and northeast. Deployments 
were changed to meet the newer threats. The north- 
ern attack direction was in the vicinity of a large 
Allied airfield located north of Antwerp. To elimi- 
nate interference with the antiaircraft defense, the 
airfield was closed to air operations. 

Antiaircraft provided a highly satisfactory means 
of defending Antwerp from attack by the V-1 mis- 
sile. Weapons, fire control systems, and searchlights 
available for use were capable of battlefield opera- 
tions to match the capabilities of the enemy missile 
system. Gun batteries, equipped with the SCR-584 
radar and M9 director, were able to place accurate 
and sustained fire against individual missiles 
within range of the guns during day and night oper- 
ations, including inclement weather and times of 
poor visibility. Use of the proximity fuze increased 
the effectiveness by at least 10 percent over results 
obtained with the mechanical time fuze. 

When automatic tracking with the SCR-584 was 
used, there were times when track was broken by 
the clutter of shell fragments in the vicinity of the 
target. Some modifications (N-squared gate, 16:.pole 
changeover switch) improved the tracking capabil- 
ity in such cases; however, optical tracking, with no 
decrease in effectiveness, was frequently required 
as backup to radar tracking when radar was unable 
to maintain lock. 

An early warning system of visual observers and 
surveillance radar was established and maintained 
to provide warning of the approach of V-1's. Search- 
lights were used to illuminate targets at  night, 
primarily for automatic weapon units, since AA gun 
units could detect, track, and fire effectively on un- 
seen targets. 

Units were deployed astride known V-1 approach 
routes to the Antwerp vital area, a circle of 7-mile 
radius. Deployment was changed to meet new direc- 
tions of attack. In the early stages of the defense, all 
V-1's within range of defending weapons were en- 
gaged. Later it was determined that V-1's approach- 
ing the outer edges of the antiaircraft defenses on 
headings which would insure that they would not 
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strike the vital area, were not, in fact, a threat to the 
vital area. These targets were referred to as flankers 
and were not engaged, or, in some cases, engaged 
only one or two batteries. Priority of fire was given 
to those targets approaching on headings that 
would pose a threat to the designated vital area. 

V-1's flying at altitudes of 3,000 feet or below 
avoided the full-range capability and mass of fire 
from gun batteries; however, the lower altitudes 
increased their vulnerability to concentrations of 
the more short-range fires of automatic weapons. In 
this manner, the use of both guns and automatic 
weapons in the defense allowed the capabilities of 
each to offset the limitations ofthe other. The mobil- 
ity of AA weapons allowed the defensive strength to 
be shifted quickly to meet new and expected threats 
from various directions. This capability also al- 
lowed for rapid massing of defensive strength and 
for rapid withdrawal of units to meet more serious 
threats in some other battle zone. 

The use of antiaircraft as the primary defensive 
means eliminated the requirement for large num- 
bers of interceptor aircraft, thereby making them 
available to support other actions. Use of intercep- 
tor aircraft in the V-1 defense of London had proven 
certain limitations in countering the V-1 threat. 
The low altitudes of the V-1's limited attacks on 
them from below and made attacks 60m above 
dangerous because of the possibility of the diving 
aircraft striking the ground after completing the 
attack. These limitations were even more serious 
during darkness which had no effect on the reliabil- 
ity of the V-1 system. Periods of low visibility se- 
verely limited interceptor capability to detect as 
well as attack the V-1 missile. 

During the period 22 October to 3 November 
1944,71 V-1's were engaged, of which 19 (26.8 per- 
cent) were destroyed. Late on 1 November, a 
restricted area against friendly aircraft was 
established which covered the likely routes of V-1 
approach to Antwerp. This allowed antiaircraft 
units almost complete freedom of engagement, and 
highly successful and continually improved results 
were obtained. During the period 10 November to 6 
December 1944,92 percent of V-1's within range of 
the defense were engaged and 57 percent were de- 
stroyed. Of those which threatened the vital area, 
87 percent were destroyed, and only 13 bombs 
landed within the vital area. 

During the period 6-27 January 1945,74 percent 
of 360 V-1's were engaged, and 54 percent of those 
engaged were destroyed. Of 153 of those engaged 
which definitely threatened the vital area, 103 (67 
percent) were destroyed, while only 17 continued 
through the defense and landed in the vital area. 

On 16 February 1945, the day of heaviest activity, 
41 (56 percent) of 73 vital area threats engaged were 
destroyed. On 23 February 1945, the second 
heaviest day of activity, 61 (88 percent) of 69 vital 
area threats engaged were destroyed. During the 
last 6 days of the attacks on Antwerp, 25-30 March 
1945, 78 (94 percent) of 83 vital area threats en- 
gaged were destroyed. 

For the entire period, 1,766 (70 percent) of 2,523 
vital area threats engaged were destroyed. Of a 
total of 4,883 V-1's launched against Antwerp, only 
211 (4.3 percent) hit the vital area. 

Field Marshal B. L. Montgomery highlighted the 
- success ofthe Antwerp defense in a letter of 12 April 
1945 to United States BG C. H. Armstrong, com- 
mander of the 50th US AAA Brigade which oper- 
ated the Antwerp defenses, in which he stated, 
"Success of the defense kept in full operation on the 
main sudply base for 12th and 21st Army Groups 
has profoundly influenced the present battl'k and 
made the success of present operations administra- 
tively possible." 

Although large amounts of antiaircraft equip- 
ment, ammunition, and personnel were required, 
the effectiveness of the defense was so great that it 
more or less rendered the V-1 obsolete for such a 
tactical situation. The defense of Antwerp again 
proved that the SCR-584 radar, the M9 director, and 
a power controlled gun were the most suitable 
equipment to cope with a missile of this type. 
The SCR-584 automatic tracking radar and the 
proximity fuze were the most notable equipment 
developments which accounted for the defense effec- 
tiveness. 2+Z 

Despite heavy attacks from the German "V" weapons, 
the port of Antwerp discharged cargo which was 
badly needed by the forces fighting along the German 
frontier. 
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'%by are given and motivate them to perform at the 
p d c  d! their potential. The Army can't afford corn- 
m m k  *who holler for top quality personnel in 
&very position. After all, there has to be a place in 

A m y  for average people. Which reminds me of a . 
.'@rh;1ess efieiemy report an infantry friend of mine . . 

. remi-d am a 2d Lieutenant. It said, "This officer 
magr not be a Very good platoon leader, but I am 
~mnvinced hirs men will follow him wherever he goes 
-- aut of sheer curiwity." He went on to win the 
M d a l  sf ,Honor and to become a major general. 
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Play Attention to Details 
In avoiding overcontrol, the commander must not :- ? 

'&p t ~ ~ b o a r d  and fail to pay attention to details. 4 
Dscidiog how much attention to PY to which de- 
tails is a tough call for the commander. If he con- 
&ITIS himself too much with too many details, then 
he drives his command wild with nitpicking and 
with unrlecsllistic demands for perfection. 

1 may be a poor one to talk about this subject 
because there are probably some folks who felt that I 
ktveremphasized attention to details. They may be 
right and are certainly entitled to their own impres- 
sioras. I'll only say this. It was my experience that 
the big problems are often the easiest ones to 
Bandle. The importance of big problems is usually 
mgnized and the commander finds advice and in- 
formation plentiful, Everybody likes to be in on the 
big ones. But I found that it is the details and the 
smell caliber prablemrs that can get you into trouble, 
particularly if you don't hop on them before they 
expand into f u l l - b l o ~  crises. 

The commander must learn where to strike the 
balance in his specific situation between overcontrol 
and inattention to details. This is a delicate setting 
indeed, but then they wouldn't call it active duty if 
there were no tough problems to be solved. 

Make Good Use of Your Time 
If et mmmander h to do all the things I've been 

talking about, then he certainly needs to make good 
um id &bis time. He can% do everything himself and 
b muhat Qlqgate the right responsibilities to the 
right petaple. How best to w e  one's time is probably ' 

the one problem that plagues all commanders a t  all 
Lwla. A distinguished World War I1 cavalryman 
had.a marvelous system for managing his paper 
work. '? bke all the papers on my de~k," he once 
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IMl LOVED CHAPARRAL MISSILE 

The US Army Missile Command recently The missile has significantly improved perfor- 
awarded a $21-million contract covering initial mance. In addition to the new guidance section, it 
production of the Improved Chaparral missile uses a fuze developed by the Army's Harry Diamond 
(MIM-72C). The missile, with its new guidance sys- Laboratories and a warhead developed by the Ar- 
tem, will supplement and eventually replace the my's Picatinny Arsenal. Final assembly of the mis- 
earlier model Chaparral missile now operational siles will be performed a t  Red River Army Depot, 
with Army units worldwide. Texarkana, Texas. 

-- 
\ 

FAAR IPT 

The initial production test (IPT) of the second buy 
Forward Area Alerting Radar (ANIMPQ-49) was 
started at  White Sands Missile Range this summer. 
Under the direction of the US Army Missile Com- 
mand, Redstone Arsenal, Alabama, the test will be 
performed by the US Army Test and Evaluation 
Command (TECOM) as a customer test. 

As currently planned, the IPT will consist of two 
phases. Environmental testing will include low 
temperature, high temperaturelsolar radiation, 
humidity, icing, vibration, and shock. Field testing 
will consist of a maintenance evaluation, road test- 
ing, aircraft tracking, and hands-on troop opera- 

tion. The troops were supplied by the 2d Bn, 55th 
ADA, Fort Bliss, Texas. 

Another series of tests (First Article Configura- 
tion) will be performed concurrently with the IPT envi- 
ronmental tests a t  Redstone Arsenal by MICOM. 

The units of the FAAR system to be evaluated by 
TECOM include the FAAR Radar ANIMPQ-49; 
Support Maintenance Test Set ANMPM-57; Or- 
ganizational Maintenance Test Set ANIMPM-59; 
and Target Alerting Data Display Set ANIGSQ-137. 

The IPT will be supported for engineering ser- 
vices during the test by Sanders Associates, Inc. of 
Nashua, New Hampshire. 

JULY-SEPTEMBER 1976 



VULCAN TRAINING SYSTEM 

A system designed to assist in training Vulcan 
gunners while saving dollars is under consideration 
for adoption by the US Army Air Defense School. 
Called the Vulcan Training System (VTS), it is in- 
tended for use a t  unit level with either the Self- 
Propelled or Towed Vulcan. 

The VTS comprises four major components, three 
of which are standard in the Army inventory: 

Mini-VADS is the standard Army MI34 7.62- 
mm minigun complete with a 3,000-round ammuni- 
tion storage and handling system. 

The television trainer (TVT) is the standard 
closed circuit television (TV) system presently is- 
sued to each VADS battalion, consisting of a cam- 
era, TV monitor, and video tape recorder for instant 
replay. 

The training target employed is the radio- 
controlled miniature aerial target (RCMAT), 3,000 
of which are being readied for Army-wide distribu- 
tion through the TRADOC Training Support Cen- 
ter, Fort Eustis, VA. 

The Vulcan Gunner Monitor Unit (VGMU), 
which is designed to monitor and display the specific 
operations performed by the gunner during an en- 
gagement. This item is not standard in the Army 
inventory and must be procured along with miscel- 
laneous items such as cabling, minigun mounting 
brackets, etc. 

The 7.62-mm minigun mounted beside the Vulcan's 
20-mm cannon and the TV camera mounted in front 
of the gunner's position (note gunner's helmet). 

The radio-controlled miniature aerial ta. ,,t and the 
controller (on left) and his assistant just before 
launch. 

The VTS functions by allowing engagement of the 
RCMAT targets with the 7.62-mm minigun which 
substitutes for the 20-mm cannon thus allowing a 
great saving in the cost of ammunition. All indica- 
tions to the gunner appear just as they would in 
engagement of a full-size target, given that proper 
scaling of the RCMAT size and speed have been 
accomplished. And here, another great saving in 
training cost is effected because of the differences in 
cost between the RCMAT and the ballistic aerial 
target system (BATS) along with operating radio 
controlled aerial targets (RCATS), both used in reg- 
ular Vulcan gunner-training. 

The TVT system, in conjunction with the VGMU, 
allows constant monitoring of all gunner actions 
and constant communication between gunner and 
instructor for on-the-spot corrections. The video 
recorder of the TVT allows playback critique of 
gunner performance. 

USAADS evaluation of the VTS is to define its 
actual training value. A question repeatedly asked 
is whether the miniature target and 7.62-mm 
weapon training will actually translate to 20-mm 
firing against a high-performance aircraft and to 
what extent. With a favorable answer to this ques- 
tion, it is likely that USAADS will recommend im- 
mediate procurement of the system for issue to C N  
units in the field. 

VTS INSTRUCTOR STATION. Units from left to 
right are the video tape recorder, TV monitor, and 
Vulcan gunner monitor unit. 

This close-up of tht / monitor shows that the gun- 
ner has activated the radar, achieved radar lock, 
received ready-to-fire command, and is firing the 
weapon. 
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VULCAN SQUADS IN HIP SHOOT 

During the month of March 1976, three self- 
propelled Vulcan squads from Battery A, 1st Battal- 
ion (CIV), 55th Air Defense Artillery, commanded 
by CPT Charles W. Hurd, participated with the US 
Army Air Defense Board in the concept evaluation 
of a new Vulcan quick reaction gunnery range 
(short title: Hip Shoot). The range is under de- 
velopment a t  North McGregor Range, Fort Bliss, 
Texas, and is designed to develop the proficiency of 
Vulcan gunners to engage helicopters employing 
low-flying and pop-up attack techniques. For this 
purpose, the project included the comparison of a 
number of prototype target systems. 

Both CPT Hurd and LTC John W. Moore, Com- 
mander, 1st Battalion (CN), 55th Air Defense Artil- 
lery, are extremely enthusiastic about their squad's 
participation in this project because it sharpens 
their gunnery skills and marksmanship and offers a 
variety of targets to engage during the unit's tacti- 
cal training. They and SSG William Atteberry, 
NCOIC of the three Vulcan squads, are certain that 
this range will be an excellent training aid for 
quickening the reaction time and improving the 
proficiency of Vulcan squads undergoing training a t  
Fort Bliss. 

68TH ADA UNIT SHOOTS PERFECT SCORE 
What do you do when your battery is already tops 

in the brigade? You make sure it stays that way. 
Apparently that's the way Battery A of the 3d Bat- 
talion (Hawk), 68th Air Defense thinks. 

43/68, during its annual service practice (ASP) 
a t  Fort Bliss in June, achieved the highest score 
possible- 100 percent. The battery is proud but not 
surprised, for it's not the first time for this unit. In 
April of 1971, 43/68 (previously 48/15) distin- 
guished itself by receiving the only Hawk ASP score 
of 100 percent on brigade record (which goes back to 
1967). Now they've done it again! 

"We took 41 people to Fort Bliss," said 1LT Phillip 
C. Day, "and those 41 people pulled together and did 
a great job." COL Henry F. Morris, Acting Brigade 

- -. - 

Commander, commended the battery on its "out- 
standing achievement that the entire battery can be 
proud of' and added, "it takes a total effort on 
everyone's part to earn such a score which becomes 
the goal that other units strive to equal." 

In 1971, LTG Richard T. Cassidy (Commanding 
General of US Army Air Defense Command) pre- 
sented A Battery with a plaque and honored them 
with these words, "This is an outstanding achieve- 
ment, not equaled by any other battery world- 
wide . . ." For their most recent achievement, A13168 
will receive letters of commendation from the Bat- 
talion and Brigade Commanders. 

A Battery proved, once again, that perfection is 
achievable. 

- . -- . . - 

PATRIOT - ANOTHER STEP FORWARD 
In minutes, soldiers from the Mobility Equipment 

Research and Development Command a t  Fort Bel- 
voir, Virginia, drove the truck-mounted PATRIOT 
equipment from Raytheon's Bedford, MA, plant and 
emplaced it in a wooded field nearby, showing the 
ease and speed of readying the Army's newest air 
defense system for action. 

Equipment included the radar, engagement con- 
trol station, and power supply. (A complete tactical 
platoon would include missiles and launchers.) 

A key feature of PATRIOT is the multifunction 
phased array radar that scans electronically, unlike 
conventional radars that rotate mechanically using 
dish-like or mesh antennas. The PATRIOT radar is 
mounted on an XM-860 trailer and is towed by an 
M818 tractor. 

The engagement control station, mounted on an 
M814 truck, is the operations center of the PATRI- 
OT fire control section and tactical firing platoon 
and is the only manned station during engagement ' 
operations. The principal elements are a display 
and control system, a high-speed digital computer, 
and communications equipment. Radar and launch- 
ing stations are operated remotely from the en- 
gagement control station. 
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The power plant consists of four 60-kilowatt, 
400-Hertz, 208-volt, 3-phase turbine driven 
generators mounted on two pallets, each with an 
integral 200-gallon fuel tank. Three generatorssre 
required for system operation with the fourth for 
backup. Power equipment is mounted on the M814 
truck which may also tow an auxiliary 600-gallon 
fuel tank trailer. 

PATRIOT will be the cornerstone of Army air 
defense on the battlefield in the sophisticated, 
highly technical land warfare environment pre- 
dicted for the 1980s and beyond. ,* 



OBJECTIVES 
Much has been written about the best methods of This article outlines 10 basic steps for implement- 

management for military application. From the ing MBO in a military unit, emphasizing specific 
myriad of books directed toward leadership and responsibilitiesat the commander, middle manager, 
management, from the accounts written about past and subordinate levels. 
wars comes the observation that the best managers The key step in the MBO process is the comrnan- 
and leaders have used some form of management by der's responsibility, Step 1, that of establishing the 
objectives (MBO). overalZ unitplan. The plan is the broad outline of the 

General Douglas MacArthur, from his graduation unit's mission, its "reason for being." The unit plan 
from West Point in 1903 until his retirement from reflects rationale and philosophy and provides the 
the Army some 50 years later, was an outstanding cohesiveness that ties everything and everyone to- 
example of the commander employing the mixture gether-but the plan is not the objective. The plan is v$&H of MBO techniques. From strategic planning to tac- the compilation ef all that the commander wants to 

el ,~ik tical implementation, his methodology for plan- accomplish in his unit. It does not necessarily relate 
ning, establishing objectives, delegating tasks, and directly to specific peopIe or sectiws. Rather, it 

0 
constant follow-up, his techniques closely paral- is conceptual and provides the basis for determining 
leled -MBO implementation. ., 

- .  - . .  -spwificsbjectiyea a$ who shouid-k respoaeihle for 3. : 2 : , t ,  - . ti-. :-:, 
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whereby the superior and sub*ina& j6intly iden- tiin within spegific time-frames. Objectivm .are dis- : 
tify objectives, &fine individual major my& of re- cuSr;rad face-td-face with th? &ahagers~r&iponsible - 

. spnsibility in terns of -malts e~p&,ed,-~-nd'u& for implerneniation. There is n& nemwarily oae big 
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others only quarterly section inspectin But re- create an intelligent, unified, cooperative under- - member, it is important for the commander taagree standing between managementand workers so that 
with his manager and to write their agreement control will be effective. The section feedback sys- 
down for future reference. tem is the responsibility of both the subordinate and 

The section officer in charge or the staff officer is the manager, 
the middle manager of the MBO system. He has the I t  is important a t  this point to say a word about 
responsibility for linking the unit objectives to the manager/supervisor/subordinate relationships. No 
production phase. Acting as a catalyst, he ties re- management system can provide a che~klist that 
sources and people together to achieve timely re- will guarantee success where-there are personality 
sulk. conflicts, inequitable balance of supervisor1 

The manager begins his part of the process by . subordinate responsibility, or any other similar 
Step 4, relaying the commander's objectives to sub- situation that may exis€ in a working environment. 
ordinates. This gives the worker a direct look a t  the A good relationship is orie where the manager, 
commander's objectives, priorities, and suspenses supervisor, and subordinate have a vested interest - 

and allows him to see where his section fits into the - in meeting the objectives and a respect for each 
overall unit plan. In turn, the worker can relate to other's position and function in the NIB0 process. 
the part he plays b the overall success of the unit. The manager is tasked with the responsibility of 

-Looking back to the face-to-face contad between . fostering this rapport. Effective managers consis- 
the commander and manager where the objectives tently meet this challenge in such a way that all 
were set and the feedback method agreed upon, i t  parties develop the intuitive understanding neces- 
could be said that a "contract" was developed, Since sary for the subordinate to fulfill his responsibilitjr - 

it was between two specific parties, commander and of Step 7, getting the work done. 
manager, it is doubtful that large portions will be It is generally accepted that the worker level has 
directly transferable to the worker level aswritten. the responsibility for getting the work done. But it is 
There will be a need for "subcontracting," i.e., the this area of responsibility that often is given the 
manager and subordinate need to negotiate section least opportunity to improve. Steps 8 and 9 of the 



rocess relate very much to the manager1 final step, review and update. In the fi 
ate relationship and are a shared responsi- sis it is the unit commander who sets the p 
t most often the subordinate bears the most the objectives, changes the priorities 
r success. Step 8 is monitoring production makes sure the unit sticks to the overall plan. John 

to make sure everything goes as planned. When it W. Humble, in his book on management by objec- 
does not, use the feedback system agreed upon in tives, sets these guidelines for successful review: 
Step 6 to provide the information necessary for the Concentrate on performance rather than per- 
decision to be made a t  the correct level of responsi- ality. 
bility. Follow the contract. If things get off track, let Concentrate on action for improvement. 
it be known. More important than monitoring is Encourage genuine participation - let the 
Step 9, recommending change to improve produc- jobholder take the initiative. 
tion. Keep the review in the line. 

The subordinate is a critical component in any The unit commander completes the cycle of the 
litary unit. Besides doing the actual work, it is a t  MBO system. He remains the initiator and the 
s level that progress is made, innovations take evaluator, the center of the process in a military 
ace, aqd opportunity evolves for creativity. But unit. Success of the unit depends very heavily on the 

ery often the changes most associated with mili- commander's ability to set sound objectiyes and 
ary organizations are those that originate a t  the make reasonable, timely decisions. 
top. The contribution the subordinate worker can Management by objectives is a realistic approach 
make in improving the product, operating proce- appropriate to use in the military setting. Systemat- 
dures, or expediting the entire operation is lost if his ic in application, practical in design, MBO comple- 
responsibilities are not clearly understood. An ef- ments military thinking and methodology in a 
fective MBO system is one where the subordinate straightforward way that lends to understanding at 
worker not only knows he is responsible for doing all three unit levels: commander, manager, worker. . 

' the work but also that he is equally responsible for Properly implemented, the MI30 system establishes 
recommending favorable change whenever he can. understanding and teamwork throughout the unit 
This step marks the difference between mediocrity which allows the entire organization to move for- 

excellence among military units. Changes ward in a consolidated, coordinated effort 
e a t  the lowest level can normally be im- of common objectives 

most direct. It then follows that changes im- Captain Miller has 12 years' service i n  the US 

. with gains not only in production but in personnel 
motivation as well. Changes follow the same feed- 

ack chain (Step 6). Remember to give credit where 
ue. Everyone stands to gain. of Arts i n  Industrial Management from Centra 
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BNCOC SHIFTING TO ACADEMIES 
Changes underway in the structure of the basic 

NCO course (BNCOC) will allow a greater number 
ofsoldiers-primarily E-5's-to complete an impor- 
tant step in their NCO education. The revised 
BNCOC will shift from the service schools to local 
academies in January 1977. 

Combat arms soldiers - in MOS 11B, 11C, 11D, 
11E, 12B, 13B, 13E, 16P, and 16R-will receive the 
BNCOC a t  installationldivision NCO academies. 
Courses will be conducted as an extension to the 
combat arms primary NCO course. 

Basic NCO courses for combat support and com- 
bat service support (CSICSS) will still be conducted 

(1 a t  service schools but will be shortened and re- 
named the primary technical course (F'TC). Addi- 
tionally, a primary leadership course of about 2 

weeks will be started a t  NCO academies to offer 
supervisorylmanagement courses to soldiers with 
CSICSS skills. These courses should start during 
the first half of 1977. 

To allow the service schools time to develop vari- 
ous BNCOC training packages, cadre courses, and 
associated course materials, the BNCOC a t  schools 
was discontinued April 1. 

Service schools are now developing a series of 
precourse tests that will alert soldiers to their MOS 
skill level before starting the basic NCO course. 
These will be available to units and assist soldiers in 
improving weak skill areas. 

BNCOC now reaches only about 10 percent of the 
NCO's. Expansion will provide for increased atten- 
dance and improved professionalism among NCO's. 

COMBINED TRAINING FOR MEN AND WOMEN 
Men and women soldiers on their first hitch may The change will not bring women soldiers any 

be training together from "day one" if a test combin- closer to combat roles but is intended to train 
ing basic combat training (BCT) and basic training women for the roles they currently fill. Women are 
(BT) proves successful. The tests, which get under- now being assigned to 384 of the 419 MOS in the 
way in September a t  Fort Jackson, SC, involve a Army and the combined training will prepare them 
general core program of instruction applicable for their assignment to Category I1 and I11 units. 
to  men and women. I t  will be augmented to The combined training will include training on 
meet specific needs for both sexes. There will be offensive weapons but women are not expected to be 
no slackening of standards in preparing soldiers assigned to combat units where their use would be 
for duty. necessary. Because of the fluid nature of the modern 

BCT, designed for male soldiers, now includes battlefield, support units may be vulnerable to at- 
offensive as  well as defensive training while BT for tack; therefore, women must be prepared to defend 
women includes only defensive training. themselves and their units. 
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Army Enlisted Promotion Criteria, FY 77 

. . 
For Minimum Minimum Frequency Frequency Levd 

Promotion Time In Time In Selection Selection Of Of Of 
To Service Grade+ Method Level Selection Promotion Qualification 

Grade E2 6 mos.* Commanding Unit Daily Daily Fully Qualified 
Officer 

Grade E3 12 mos.# 4 mos. Commanding Unit Daily Daily Fully Qualified 
Officer 

Grade E4 24 m0s.c 6 mos. Commanding Unit Daily Daily Fully Qualified 
Officer 

Grade E5 36 mos.& 8 mos. Semi- Local Selec- Monthly Monthly Best Qualified 
Centralized& tion Board by MOS 

Grade E6 6 yrs.& 10 mos. Semi- Local Selec- Monthly Monthly Best Qualified 
Centralized& tion Board by MOS 

Grade E7 As An- As An- DA Board D A Annually Monthly Best Qualified 
nounced nounced (Convenes 
In Zone In Zone 11 Jan 77) 

Grade E8 As An- As An- DA Board D A Annually Monthly Best Qualified 
nounced nounced (Convenes 
In Zone In Zone 27 Oct 76) 

Grade E9 As An- PZ-31 Jul72 DA Board D A Annually (Convened Monthly Best Qualified 
nounced SZ-I Aug 72 to 8 Sept 76) FY 7T-77 
In Zone 28 Feb 74 CSM Board Ad- 

iourned 24 Jun 76 
Accelerated advancements permitted in training base. 

X Field commanders may promote soldiers with less than 12 mos.; limited to a percentage of assigned and attached E3. 
c Field commanders may waive to 15 mos.; limited to a percentage of assigned €3 and E4 who have at least 15 rnos. but less than 24 mos. time in service. 
&Meet eligibility criteria and attain local list status based on 1,000 point standardized scoring system. DA announces monthly cut-off scores and those with highest scores within MOS receive 

available promotions. E5 waived have at least 24 rnos. but less than 36 mos. E6 waived have at least 48 mos. but less than 72 mos. 
+May be waived by one-half. 

EPMS POWT OF CONTACT 

The accompanying chart (page 53) shows the rela- makes the skill level 4 man responsible for the ESC, 
tionship of all MOS that are presently in CMF 16. FAAR, and command and control in addition to 
With the implementation of EPMS, the operator operations and intelligence fields. One other word 
MOS were realined and combined within a weapon, )n the 16H field, the TOES for a C N  unit have been 
system a t  the grade of E-7 (skill level 4). An exam& ~nged. They now call for a 16H platoon sergeant 
of this is in the Hercules syste nother point: guidance re- 
becomes a 16B a t  skill level 4. the schools in regard to SQTs is that ASIs 
or the E-6 trying to obtain his 
knowledgeable in all areas of b Letter No. 6-76, dated June this 

In the ChaparralNulcan MOS, 1 laining the SQT system. 
additional skill identifier (ASI) R- has been distributed and 
leted. The AS1 R-6 had been used to printed. These are the 16P 
persons with training in Redeye. The on on both should begin 
for Redeye have been incorporated in 
therefore, skill level 4 implies a know ,PI .. 
three systems. 

'% 
The 16H MOS encompasses a great 

The command and control MOS, 16K 
leted and those persons who had th 
converted to 16H with the 
covers both the electronic 
the forward area alerting 
MOS combines with t h e i 6 ~  at skill level 4. This 

FRANCIS R. PAVAO 
SGM, DTD 
US Army Air Defense School a 
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COMBINED I ARMS 

overnment competi- 
W-ting- between tl {ersions of the ad 
ZUILA helicopter (AAH) aegan in '---- -+ 
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-its tank killing features. 
competing helicopters were built by Bell 

,,,,,,, pter of Fort Worth, Texas, and Hughes 
Helicopters of Culver City, California. The winner 
-to be named later this year - will build three 
more aircraft for continued developmentltesting of 
armament, avionics, and other aircraft subsystems. 
Limited production is targeted to begin in late 1980. 

Either AAH will carry a two-man crew - pilot 
and co-pilotlgunner. Designed to fly in marginal 
weather, it's a 24hour combat vehicle with im- 
proved survivability, safety, reliability, and main- 
tainability over the current attack helicopter, the 

b b r a .  Armament can include either the 
Helliire laser-guided missile or 2.75-inch rockets 
along with a 30-mm gun. The AAH is powered by 
twin 1,500 horsepower General Electric gas turbine 
engines. It will perform its mission effectively in all 
climates, particularly a hot weather environment. 

It will carry up to 16 Hellfire missiles and 1,200 
rounds of 30-mm ammo, cruise between 145 and 175 
knots (167-210 miles per hour) and have 1.9 hours of 
mission time. 

Designed to withstand .50 caliber fire, the AAH 
also will have an infrared suppression system, a 
radar warning system, forward looking infrared 
(FLIR) for limited visibility flights, system redun- 
dancy, and crashworthy design. Vulnerability will 
be further decreased by nap-of-the-earth employ- 
ment. The Army expects eventually to buy about 
500 AAHs. r'? 

Bell YAH-63 Hughes YAH-64 

VIPER 
The Army's Missile Command has established a 

project office for engineering development this year 
on a new lightweight antitank weapon called the 
Viper. The new tank killer weighs 6-7 pounds, but is 
substantially more powerful, accurate, and effective 
than the M72 LAW. 

Viper is a direct fallout from a short-range, man- 
portable antitank weapon technology program con- 

ducted throughout the Army Materiel Command in 
1972 to establish an up-to-date Army technology 
base. Viper represents something new in MICOM 
missilery since the new rocket was designed, de- 
veloped, and demonstrated almost completely with 
'MICOM facilities a t  Redstone Arsenal. 

- Infantry 
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NEW HELMET BEING TESTED 
Troops in the field have always had something to 

complain about, and one major item has been wear- @ ing the "steel pot." It now appears that some relief 
may be on the way. 

Soldiers a t  Fort Benning, GA, are scheduled to 
begin testing a new helmet for troop use this Sep- 
tember. The helmet, which strongly resembles the 
old WW I1 German helmet, is considered a radical 
design by members of the Army Natick R&D Com- 
mand. The new "pot" covers more of the soldier's 
head, supplies better protection, and offers a better 
fit and more comfort. 

The test helmet is made of laminated Kevlar (a weighs 63 ounces; the medium helmet weighs 49 
new fiber) and fiber glass, so it is not suitable for ounces; and the small helmet only 47 ounces. 
boiling the morning shaving water. Unlike the steel The helmet would give the troops the first new 
helmet, the new model does not have a liner. combat headgear in more than 35 years. The old M-1 

The Kevlar pot would come in three sizes. The shell and liner were adopted in June 1941. An im- 
large size helmet, about the same as the "steel pot," proved nylon liner was added in 1961. 

- - -- - - - - - - -- - - - 

ANTITANK MISSILE TEST 
How well an antitank gunner can track an eva- 

sively maneuvering target is one of the questions 
being asked by the US Army Combat Developments 
Experimentation Command (CDEC) in the Anti- 
tank Missile Test. The experiment is being con- 
ducted on the 166,000 acres of CDEC's scientific 
field laboratory a t  Hunter Liggett Military Reser- 
vation and is part of a continuing evaluation of the 
TOW, Dragon, and Shillelagh antitank weapon sys- 
tems. Data gathered during the test will be 

@ analyzed to determine the extent of performance 
loss caused by each target's evasive maneuvers. 

Three target vehicles with various levels of mobil- 
ity will be utilized: the M60A1 tank, the XM-808 
"Twister" and the XM-800 armored reconnaissance 
scout vehicle. 

The M60A1 will provide the lowest degree of mo- 
bility and will establish a base against which the 
other targets can be compared. 

The XM-808 Twister, a wheeled vehicle with two 
bodies joined by a pivotal yoke, will represent the 
upper end of the mobility spectrum. The yoke allows 

- 
full movement between the bodies, permitting in- 
dependent movement in yaw, pitch, and roll. The 
Twister is capable of traveling over reasonably open 
terrain a t  speeds in excess of 55 mph. 

The XM-800 scout vehicle bridges the mobility 
gap between the M60A1 and the Twister. Like the 
M60A1 it is an armored track vehicle but is much 
lighter and considerably more maneuverable. 

The target vehicles will be tracked by the TOW, 
Dragon, and Shillelagh antitank missile systems as 
well as the standard M60A1 tank. Special attention 
will be given to the comparative efficiency of the 
Shillelagh systems of the M551 "Sheridan" and the 
M60A2, considering the effects of differing optics, 
turret drives and gunner environments. All track- 
ing systems will be collocated during the trials and 
will track a single target during a given period. 

The entire experiment is being conducted as  part 
of CDEC's unique blend of military and civilian 
scientific professionals, dedicated to the develop- 
ment of the Army of the future. 

- Field Artillery Journal 

ATTACK HELICOPTERS BOLSTER ANTIARMOR CAPABILITY 
The AH-1s "Snake" packs the TOW missile sys- The Cobra TOW-equipped fleet is an interim 

tem and has a heftier engine, transmission, and tail measure until the advanced attack helicopter 
rotor than the AH-1G. It is part of a projected fleet of (AAH), now under development, begins to enter 
198 AH-1s modified helicopters to be delivered to Army inventories in the early 1980s. 
the Army by mid-1977. 

-2k 
Since June 1975,92 Cobras have been modified to 

TOW configuration AH-1Q. Plans for additional 
modifications include conversions to both the. 
AH-1Q and AH-1s configurations. When all conver- @ sion plans (which extend well beyond 1977) are 
completed, the Army will have an attack helicopter 

i fleet of 795 TOW-equipped Cobras. Only a handful 

I of the Vietnam-proven AH-1Gs will be left for possi- 
ble escort missions and training. 

JULY-SEPTEMBER 1976 
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DEVELOPMENTS 

SPACE SHUTTLE TRAINING 7 '-NEW FOUR-SERVICE 
AT WHITE SANDS INTERFACE SYSTEM 

A training program for astronaut-pilots assigned rk is progressing to provide the US Air Force's 
to the space shuttle program will be conducted a t  tactical air control systems (TACS) with the 
White Sands Missile Range. The simulated y to exchange radar tracking information with 
shuttlecraft descents and landing approaches will mmand and control systems of the Army, 
be practiced a t  a wide and relatively flat area in the Navy, and Marine Corps. TACS provides an Air 
middle of the range. The training program will con- Force component commander with the organization 
tinue through the life of the space shuttle program. and equipment necessary to plan, direct, and control 

A specially modified Grumman Gulfstream-I1 jet tactical air operations, and coordinate those opera- 
aircraR will be used in the training program. Des- tions with other services. 
ignated the Shuttle Training Aircraft, or STA, the In a program called TACSITADS (tactical air con- 
aircraft has been modified to match the drag and lift trol system/tactical air defense system), the present 
characteristics of the shuttle craft. TACS system is being upgraded to permit it to ex- 

The space shuttle craft is a reusable launch vehi- change digital information with the other three ser- 
cle, resembling a high-speed aircraft, that will have vices on a secure real-time basis. 
expendable propellant tanks and solid rocket boost- The 26-month production phase contract calls for 
ers. After performing a normal space mission, it will four sets of message processing modules (MPM's) 
re-enter the earth's atmosphere and coast to its and modification of 14 existing 407L transportable 
landing site like a large glider. control and reporting centers (CRC's) already in the 

Since the shuttlecraft does not have normal air- field, plus associated training and support facilities. 
craft engines, the pilots will have to be proficient in One MPM is now in test at  the Air Force's TACSI 
controlling the orbiter during descent. Their final TADS location a t  Camp Pendleton, California. 
approach will have to be made at just the right Modifications to the CRC's - officially called 
speed, altitude, and sink rate. ANITSQ-91V - include adding increased memory 

A typical training flight approach starts at  an capability for the HM-4118 computer and increas- 
altitude of 40,000 feet, with the STA's drag devices ing the data processing and digital communications 
set up to match the shuttlecraft's handling charac- capability. 
teristics. The student pilot then will control the STA TACSITADS will reconcile present data exchange 
down to an altitude of about 30 feet above the problems inherent to the different communications 
ground, about the same eye-height as that of the techniques required by the different services. 
pilot in an actual shuttle orbiter a t  touchdown. The TACSPTADS calls for an HM-4118 computer in 
STA will not be landed, however; instead it will be each MPM to control one secure TADILA terminal 
flown around and be taken back up to 40,000 feet set and 10 secure TADILB digital communications 
where the descent will be repeated. sets. The computer translates one set of data re- 

Normally, two sets of training flights will be con- ceived from either communications system into the 
ducted each week. The astronaut-pilots and instruc- formats, types, and content understood by the other. 
tors plan to land the Grumman STA at Holloman It then passes the data to the MPM for processing 
AFB for servicing between missions. and transmission to the other services. 

Support for the training program also will be pro- The $21-million project will provide an interface 
vided by the Army-operated National Range pt for data between the 407L CRC's and the Army 
White Sands, which will furnish range control, re- control and coordination system (ANPTSQ-73), the 
stricted air space, range communications support, Naval tactical data system/airborne tactical data 
and range scheduling functions. system, the Marine air command and control sys- 0 

tem, and other classified systems. 



NIGHT A'ITACK MISSILE TEST 
The Navy's new night attack missile scored a di- The seeker is being developed for use with pow- 

rect hit on a moving M48 tank, marking the second ered and unpowered series of airframes. It will be 
successful nighttime demonstration of the night at- compatible with the Air Force's Glide Bomb Unit 
tack weapon system. The missile was launched from (GBU) family of glide weapons. 
a Navy A-6 aircraft a t  the longest range yet re- Design objective of the night attack nonimaging 
corded for any contemporary infrared air-to-surface Maverick system is to provide a first pass multiple 
weapon. The target was a standard, unaugmented launch capability a t  AAA standoff ranges against 
M48 tank moving perpendicular to the aircraft such tactical sealland targets as tanks, trucks, and 
flight path. Detection of the tank was accomplished patrol boats. Test results to date have validated that 
using a forward looking infrared system (FLIR). capability. Tests against ship targets are scheduled 
Handoff from the FLIR to the missile seeker was to continue the validation process. Against larger 
accomplished automatically, using the weapon sys- sea and land targets that may be SAM defended, the 
tem boresight computer. nonimaging seeker used in unpowered or GBU ve- 

The night attack test missile is a modified Air hicles will enable launching at  standoff range. 
Force Maverick. The Maverick electro-optical (TV) Low cost of the night attack system in direct at- 
seeker has been replaced for Navy application by a tack missions is inherent in the nonimaging seeker 
nonimaging, long wavelength infrared seeker de- as compared with imaging systems currently in de- 
veloped jointly by Naval Weapons Center and velopment. Production cost estimates favor the 
Raytheon Company. nonimager 3 to 1. 

TOMAHAWK SETS RECORDS 
A fully guided US Navy Tomahawk Cruise Mis- varying altitudes and integrated systems perfor- 

sile set new records for flight duration and range mance. A fourth test obtained valuable data on 
during a recent successful test flight. Following its Tomahawk's low-speed, high-angle of attack 
launch from a Navy A-6 aircraft, the missile was performance. 
airborne for 1 hour and 24 minutes and navigated The Tomahawk cruise missile is being developed 
itself on a race track pattern over the desert for 574 for the Naval Air Systems Command by General 
miles. Dynamics Convair Division, San Diego. The ver- 

The flight marked the second successful test of the satile weapon is designed for launch for existing 
Tomahawk equipped with a terrain contour match- submarines, surface ships, tactical and strategic 
ing (TERCOM) navigation system. The guidance aircraft, and land platforms. 
system compares measured terrain heights with .>k 
heights stored in an  on-board computer and corrects 
the missile's course and altitude based on the navi- 
gation fix obtained. 

Primary objective of the test was to obtain infor- 
mation on the TERCOM navigation system. It 
marked the first use of the system's terrain avoid- 
ance capability. The missile's TERCOM system also 
was used to navigate the A-6 launch aircraft from 
take off a t  Point Mugu, California to the predeter- 
mined launch point over the range. 

The flight was successfully completed over all 
geographic checkpoints. The Tomahawk missile 
then guided itself to a designated landing zone 
within White Sands Missile Range and activated its 
parachute descent system. It was recovered after a 
soft landing in the desert. After post-flight analysis 
and refurbishment, the missile will be flown in 
follow-on test flights. 

In addition to the two successful tests of the fully 
guided missile a t  White Sands, an antiship Tom- 
ahawk has been launched four times over th'e 

@ 
Pacific Missile Test Center headquartered a t  Point 
Mugu, California. The first three antiship missions, 
all successful, confirmed flight characteristics a t  

A Navy Tomahawk carried b.y the A-6 Intruder. 

The Tomahawk during its first underwater launch. 
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OPMD UPDATE 

SECONDARY ZONE SELECTION RATES TO VARY 

Variable secondary zone (SZ) selection rates - 
first used by DA boards for senior warrant officer 
promotions this year - have been extended to field 
grade officer hike selections. Under the new SZ pro- 
cedures, eligible officers will continue to be nomi- 
nated by a screening board 4 to 6 weeks earlier than 
the regular board. Each officer in the SZ will be 
evaluated and 10 percent will be nominated for con- 
sideration by the primary board. 

I t  is a t  the primary board stage that  major 
changes occur. The board will get minimum and 
maximum numbers it can select from the SZ. The 
numbers will be based on a variable selection rate of 
5 to 15 percent for each list. To insure that only 
outstanding SZ officers are selected, the board must 
fmd each selectee to be clearly competitive in over- 
all quality with the upper half of the primary zone. 
Furthermore, SZ selected officers will be in addition 
to primary zone selections. Past promotion boards 
have received only a maximum SZ selection figure 
and actual selections have generally been a t  or close 
to the top figure. 

Reasons cited for the move to variable SZ selec- 
tion rates include: 

Only outstanding officers-compared to the top 
half of the primary zone-will be selected to insure 
future competitiveness with new peer group. 

Making it clear to the officer corps that the 
boards are not given mandatory numbers to be 
selected regardless of quality. 

An SZ "window" and consistent primary zone 
selection rates give all officers equal selection op- 
portunity. 

Allowing consideration of high quality over- 
strength captain year groups (1967-70) becoming 
eligible for promotion to major in the next 3 to 5 
years. 

Allowing boards, which are in the best position 
to judge quality, to make selections based on differ- 
ent quality found in  different year groups. 

Shortstopping challenges that  allege younger 
SZ officers have displaced primary zone officers on 
promotion selection lists. 

SPECIAL OER CHANGE 
The Army has moved to reduce the stream of 

special OER's "with last minute exhortations" that 
flow into MILPERCEN when officer promotion 
boards are announced. A recent regulation change 
limits special OER's to reports that cannot await 
recognition through the normal reporting system. 

A rater can no longer initiate a special OER 
merely because an  officer is in a zone of considera- 
tion for promotion or for school/command selection. 
Specifically, a ra t ing officer must assign the  
maximum score of 70 for demonstrated performance 
of duty, although a maximum score of 30 is not 
required for potential. The reviewing officer will 
serve as the final approval authority for submission 
of a special OER. Where there is no reviewer, the 
report must go to MILPERCEN for approval. If the 
reviewer or MILPERCEN disapproves the special, 
it must be returned to the rating officer with an  
explanation. The rated officer is notified and the 
report destroyed. 

Another change in the regulation establishes a 

"complete-the-record" OER for primary zone 
officers to insure that important information that 
should be considered by promotion boards is avail- 
able. Complete-the-record OER's submitted to up- 
date a n  officer's performance do not require a 
specific score. The officer must have served a t  least 
120 rated duty days in  a position as of a date that 
will be announced before the promotion board con- 
venes. 

The rated officer cannot have had a previous re- 
port for service in that position. This may be waived 
only in cases where the officer's performance dis- 
plays a marked change since his last report. In this 
event, the reviewing officer must attest to the 
change in an accompanying inclosure. 

If complete-the-record OER's prove helpful to 
promotion boards and the administrative burden is 
manageable, the policy may be expanded to allow 
submissions when an officer is being considered for 
school/command selection. 

AIR DEFENSE w.s.Ilwl 



HARDSHIP SHORT-TERM EXTENSIONS 

Commissioned officers desiring short-term exten- 
sions for extreme hardship reasons may now, under 
a recent policy change, be permitted to extend under 
a broader range of conditions. 

Since the July 1 change to AR 135-215, officers 
can obtain 1- to 90-day extensions if their previous 
extensions ofservice were withdrawn by HQDA or if 
they are scheduled for release under the provisions 
of paragraphs 3-58A or 3-65 or AR 635-100 (degree 
of efficiency and manner of performance or second 
nonselect for AUS promotion). However, officers 
separated for cause are ineligible for extensions 
under this policy change. 

Short-term extensions still may be granted to 
officers completing an initial or extended obligated 
tour of duty. In all cases, though, extensions will be 
approved only if an extreme hardship would result 

from the officer's release and if retention would not 
conflict with federal law or cause the officer to be 
reassigned. 

Other changes to the regulation include the 
elimination of extensions based solely on a depen- 
dent's medical problem if separation would not 
cause an extreme hardship on the officer. Also, pro- 
visions for officers whose wives are pregnant to ex- 
tend for the duration of the pregnancy plus 6 weeks 
for postnatal care have been eliminated. Requests 
approved prior to July 15, however, will not be af- 
fected by these changes. 

All request for extensions should be submitted to 
HQDA through commanders exercising general 
court-martial authority. Additional details of the 
changes may be found in the DASG-HCP message 
0212002 July 1976. 

CGSC NONRESIDENT PROGRAM 

Officers who have graduated from their branch 
advanced course are encouraged to apply for en- 
rollment in the Command and General Staffcollege 
nonresident program. The course closely parallels 
the resident program and is designed to prepare 
officers for duty as commanders and general staff 
officers. Numerous options are open for completing 
this course using any combination of correspon- 
dence courses, USAR school courses, and extended 
residence program. 

Successful completion of the course enhances the 
officer's professional knowledge, upgrades his 
military education level, and insures equal consid- 
eration with resident course graduates for assign- 

ments. Officers approaching their last years of 
eligibility for the resident course are particularly 
urged to consider this program. 

Upon receipt of an eligibility certificate for the 
resident phase, officers in the program are re- 
quested to forward the certificate and their applica- 
tion to DA MILPERCEN (DAPC-OPD- and their 
branch symbol); i.e., Air Defense Artillery-ADA, 
200 Stovall Street, Alexandria, VA 22332. 

A course description is available in DA Pam 
350-10 or can be obtained by writing: 

Commandant, USACGSC 
ATTN: DNRI 
Fort Leavenworth, Kansas 66027 

GREEN TAB RULES TIGHTENING 

Fewer Army troop leaders will be wearing green 
tabs in the near future. A recently approved revi- 
sion to Army Regulation 670-5 states that after 
October 1 distinctive green tabs that identify com- 
bat leaders may be worn only by specified leaders of 
Category I units - those with a mission of direct 
combat. Specified leaders of Category I1 units that 
have a majority of Category I subelements also may 
wear green tabs. Category I1 units are those that 
provide nontactical support or assistance to Catego- 
ry I units. 

Specific leaders in qualifying units who may wear 
the green cloth loops include all commanders, depu- 

commanders, and leaders of platoons, sections, 
squads, and fire teams. Also included are command 
sergeants major, first sergeants, and platoon 
sergeants. 

These leaders cannot wear green tabs when reas- 
signed from these speci'fied positions in a qualifying 
organization. The new green tab wear policies will 
also apply to Reserves and National Guard. 

Basing the authority to wear green tabs on the 
standard Army definitions of unit categories will 
make it easier to determine which units and leaders 
qualify and will insure that the challenges of lead- 
ership in a combat unit will be properly and unique- 

ty corps and assistant division commanders, tank ly recognized. 
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Senior Air Defense Artillery Commanders 
MG Robert W. Fye 
32d US Army Air Defense 
Command 

BG William E. Cooper, Jr. 
31st Air Defense Artillery 
Brigade 

COL Cyrus Q. Shelton, Jr. 
38th Air Defense Artillery 
Brigade 

COL Russell M. McGraw 
The School Brigade 

COL Gary C. Mahan 
1st Air Defense Artillery 
Training Brigade 

COL John T. Weathers 
11th ADA Group 

.COL J. Hollis V. McCrea, Jr. 
108th ADA Group (CN) 

COL Richard J. A. Guertin 
10th ADA Group 

COL Cary B. Hutchinson, JT. 
69th ADA Group 

COL Walter J. Mehl 
94th ADA Group 

COL Charles G. Scott 
559th ADA Warhead 
Support Group 

LTC John B. Stone 
570th USA Artillery Group 

LTC Fredrick W. Kulik 
552d USA Artillery Group 

LTC Marvin A. Bihn 
5th USA Artillery Group 

LTC Robert Tozier 
2d Battalion, 67th ADA (CIV) 

LTC Ed Solomosy 
2d Battalion, 60th ADA (CIV) 

LTC Raleigh Meyer 
6th Battalion, 56th ADA (CIV) 

LTC Donald R. Park 
3d Battalion, 59th ADA (Hawk) 

LTC Bruce Hamilton 
2d Battalion, 62d ADA (Hawk) 

LTC Peter Hixson 
2d Battalion, 2d ADA (Hawk) 

LTC Alvie Ashley 
1st Battalion, 1st ADA (Hawk) 

LTC Charles Szendry 
3d Battalion, 7th ADA (Hawk) 

LTC Robert Winefurter 
2d Battalion, 57th ADA (Hawk) 

LTC David Roberts 
6th Battalion, 52d ADA (Hawk) 

LTC Terrence Shaw 
3d Battalion, 60th ADA (Hawk) 

LTC Carl C. Neely 
2d Battalion, 56th ADA (Herc) 

LTC James Leach 
3d Battalion, 71st ADA (Herc) 

LTC Kurt Keene 
2d Battalion, 1st ADA (Herc) 

LTC John Birrane 
5th Battalion, 6th ADA (Herc) 

LTC Laurence Kenney 
2d Battalion, 59th ADA (CN) 

LTC Robert Horn 
3d Battalion, 61st ADA (CN) 

LTC John Connolly 
3d Battalion, 67th ADA (CN) 

LTC Robert Mathis 
1st Battalion, 59th ADA (CN) 

LTC Patrick Cunningham 
1st Battalion, 2d ADA (Hawk) 

LTC Raymond E. Starsman 
1st Battalion, 44th ADA (Hawk) 

LTC George 0. Evans 
2d Battalion, 44th ADA (Herc) 

LTC Harold B. Dennis 
2d Battalion, 71st ADA (Hawk) 

LTC Joseph Stone 
2d Battalion, 61st ADA (CN) 

LTC Charles Johnson 
1st Battalion, 68th ADA (CIV) 

LTC Donald J. Beebe 
5th Battalion, 52d ADA (CN) 

LTC John D. Crandall 
1st Battalion, 51st ADA (V) 

LTC William Winzurk 
2d Battalion, 5th ADA (CIV) 

LTC Elton Shauf 
4th Battalion, 61st ADA (CN) 

LTC William Solomon 
3d Battalion, 4th ADA (CN) 

LTC Richard Dean 
1st Battalion, 3d ADA (CiV) 

LTC Joseph Thurston 
1st Battalion, 67th ADA (CIV) 

LTC William I. Barrett 
1st Battalion, 43d ADA (Herc) 

LTC Richard F. McCrary 
1st Battalion, 62d ADA (CN) 

LTC Welton Hamilton 
3d Battalion, 68th ADA (Hawk) 

LTC John Sampson 
1st Battalion, 65th ADA (Hawk) 

LTC Richard Baldwin 
2d Battalion, 52d ADA (Herc) 

LTC Hunter G. Haselton 
1st Battalion, 7th ADA (Hawk) 

LTC John W. Moore 
1st Battalion, 55th ADA (CN) 

LTC Leslie L. Custer 
2d Battalion, 55th ADA (Hawk) 

LTC Ronald L. Peden 
4th Battalion, 1st ADA (CN) 

LTC Carl F. Gustafson 
3d ADA Training Battalion (MSL) 

LTC Donald A. Campbell 
4th ADA Training Battalion (FAW) 

LTC John Loeffler 
Staff and Faculty Battalion 

LTC Harrell G. Hall, Jr. 
Student Battalion 

LTC Gustave Villaret I11 
Allied Student Battalion 

LTC John P. Wilson 
5th Battalion, 576th ADA (Hawk) 

LTC Phillix, B. Chesher 
4th c at tali on, 62d ADA (Herc) 4b Y W p  > 
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The Editor Comments 
The Annual Readership Survey questionnaires circulated 

with our last issue are continuing to arrive from the field in a 
steady stream. Therefore, we will wait until the October- 
December issue to publish the final results. If you have not sent 
your survey form-to us yet, please forward it soon. We are 
reading and reacting to them! 

A preliminary check of the survey shows that  many of our 
readers are interested in  writing articles for AIR DEFENSE 
but are uncertain about the "proper format" to use. Here are 
some guidelines for you: 

If possible, submit your article typed and double spaced. 
Generally, a 1,000 to 2,000 word article is sufficient to 

concisely cover a subject. 
Inclose photographs, sketches, charts, or drawings to 

illustrate your article. Photos can be either black and white or 
color-send what you have. The charts or sketches do not have 
to be in  final form, since we can have them redone for 
publication. 

I In  your cover letter, be sure to include your name, mailing 
address, and phone number; a brief biographical sketch; and a 
"head and shoulders" photograph of yourself. 

A second comment that  many readers are making is that  
they want to read more articles and features written by people 
"in the field." The AIR DEFENSE staff agrees with this 
wholeheartedly! However, the problem is one of input. We 
publish over 95 percent of the material we receive from the 
field; but, we are hindered by the small volume that  arrives 
from ADA units. Remember, you and all air defenders in the 
field are our only "reporters." We depend on you for the news 
about innovations and actions happening in  your units and 
agencies. As a matter of fact, the primary reason for the 
existence of AIR DEFENSE is to be a viable forum for the 
presentation of your ideas, comments, reports, features, and 
articles. 

So, we are kicking the ball back to your end of the field. Send 
us your input and we'll get it printed. If you see or read 
something in  AIR DEFENSE that  you disagree with or have 
a better idea about-write a "letter to the editor" and we'll show 
the world your viewpoint. If you have the "meat" for an  
article-send it to us. We'll correct the punctuation, sentence 
structure, or whatever-that's our job. 

AIR DEFENSE is your branch journal. Contribute to it 
and watch it grow! 

--& 






