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MAJOR GENERAL JOHN B. OBLINGER, JR. 

he traditional role of the service school in the 
US Army is  upp port for the commandem and 

in the field. I want to emphasize our 
completg d d m t i o n  to that important role and dm 
empkmisrre the efforts we are taking to insure that 
our & defem troaps are among the best-traiaed 
wldiers in the field. We will use every mwce at w r  
& p a l  to further t h m  efforts. Howem, the 
greatest benefit from our training programs will only 
follow a stimulating and mutually productive dialog 
between the School and the field. 

Although courses being taught at the US Army Air 
& f e w  School are fully validated, your feedback 
might indicate a need for adjustment that would im- 
prove the system. An example of the benefits of mm- 
ments from the field is the tactical SOP Course we 
are developing now. The amount of feedback umd in 
initial development or revisions of training courses 
depends heavily upon how vigorou~ly commanders 
d deployed  unit.^ eoiommunieet~ their needs and 
ideas. 

I am awam t b t  you in the field may fael you am 
being inundakd by training respmibilities, re- 
quirements, and materials. Hovever, you should be 
aware that the amount and type of irustmction ws 
can provide the individual soldim here a t  the School 
are innumced by our r emme authorization and 
availability. Money, facilities, and the aiv~lsbllity 
of tactical fire units ta support field e x ~ n b  are 
among the constraining hctgrs, 8~ are am 8s;ainer 
personnel authorizations and relative prkz4f.y of fill. 
Resident instruction c o w  lengths and the beneflb 

irmment also weigh heavily in determining what 
unodd be taught here, and what am best be ac- 
complirabd in tJ-19 field. Becauss training is the key 
to ~ u c m  on the battlefield rand elm the key to our 
ssldiersrheareer ion, a whtsmtial percentage 
of the School's manpower r ia dedicated to 
the development of exportable training pmducts. 
The How-To-Fight Manurlo, fur imtance, provide 
you with the doctrine, tactics, md procedures that 
are the baais of your tactical hining. The Army 
Training and Evaluation Pmgrsma provide you with 
guidelinm for evaluating the state d minim of your 
unit and enable you to structure a training pregram 
to correct the deficiench you detect. Training of the 
individual soldier is splpprtd by Soldier's Manuals, 
Job Bosh, and A m y  Extansion Training Material. 
Your ddim' mining status a d  job akilh are 
m1uatht.d thmugh School-produced Skill Qunlifica- 
tion T&. A11 of these p r ~ d u c 8  mdt from our 
~f l l e@div~  k t  effom. Proper ueg of t B w  materiala 
cannot help but produce better-trained eoldiers in 
better-brained units. i . , > - , A *  e* 

, < &',I L8* :* 16 
Training support &oesn'b @hi4 'M& the products 

already dilllcuased. Training davim, sirnulatars, mo- 
tion pictum, TV t a p ,  TEC and other 
training hardware are congtaatly being produced to 
upgrade y o u  tmining cap&ili$y, The School ira on 
ywr  side and is drk.ing to give p u  what mu  need to 
field a combat-competent unit, 

Carrying this line of thought further, p d q s  
raining of personnel for t n d t i o n  fmm Basic to 

INawk batteries, which was inhtuted a few yeam 
collective tr&hg in a, field en- 

AIR DEFENSE 
mu&?M( 





ENGA GEMENT 1 ZONE \ 

BELATED COMMENT 
Dear Sir: 

I read William Latham's "AUTUMN FORGE 78" 
(Apr-Jun 79) with great interest. I wish, however, to 
clarify one rather significant omission in the article. 
The two principal nondivisional air defense 
participants were 10th ADA Group IHawk TRIAD 
battalions: 1st Battalion, 1st ADA, and 2d 
Battalion, 2d ADA, for the BLUE and ORANGE 
forces, respectively. In fact, Major General Koehler, 
Colonel Weathers, and the three distinguished 
civilian observers visited my battalion operations 
center, near Homberg, during the first few days of 
the "war." They also flew over elements of Captain 
Ahern's battery (AFP-1, Battery A, 2d Battalion, 2d 
ADA) and visited Captain Kennedy's battery (-) 
position at Berfa. While there, General Koehler had 
an opportunity to address Battery C's package crew, 
one of the two package crews that first arrived in 
country in April 1978. The picture appearing on page 
13, Apr-Jun issue, shows General Koehler with two 
soldiers in formation, left to right, SP5 Jimmie L. 
Smith and SP4 James E. Smith. SP5 Smith, MOS 
24320 (Fire Control Mechanic), is a mainstay of the 
pulse acquisition radar section, having distinguished 
himself downrange on many occasions. SP4 Smith, 
MOS 24C10 (Firing Section Mechanic), recently 
reenlisted in MOS 54E, Chemical Staff Specialist. 

During the 2-week exercise, the 2d Battalion, 2d 
ADA, with two of its three batteries deployed (for 
the most part in TRIAD configuration), provided 

letters to the editor 

6' ma 
low- to-medium air defense coverage for the 3d ADA 
and other nondivisional ORANGE. forces located 
within the IHawk forward missile intercept zone. 
This support was provided while completing 61 
platoon and battery-size movements and conducting 
480 simulated engagements. 

Let me add that we appreciate the focus on 
AUTUMN FORGE 78 and also on the 32d 
AADCOM and air defense in Europe in your Jul-Sep 
79 issue. 

JAMES V. SPROUSE, JR. 
LTC, ADA 
Commander, 2d Bn, 2d ADA 

Since writing the foregoing letter, LTC Sprouse has 
completed a successful tour as battalion commander 
and is now assigned to Headquarters, 10th ADA 
Group, Darmstadt, Germany. 

ON AIRCRAFT RECOGNITION 
Dear Sir: 

I am a Redeye section leader with the 4th 
Battalion, 54th Infantry (M), a t  Fort Knox, 
Kentucky. Being with a FORSCOM unit on a 
TRADOC post presents some unusual training 
challenges. We often have all our M151s and half the 
section on tasking requirements, so we rarely get a 
chance to train in the field as a complete unit. In 
spite of our lack of training time, we still have a good 
section because we try to get maximum use of our 
training time through planning interesting and 
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challenging task-related training. Your assistance in 
this training is requested. 

Although we don't get AIR DEFENSE on a 
regular basis in my unit, the various learning centers 
available to us do. Your aircraft recognition quiz 
section is often used to spot check my men on visual 
aircraft recognition, and it is about that section I am 
writing to you. For one of our trips to the field I am 
trying to put together a comprehensive program to 
simulate an active air defense environment in which 
to train my men. The program would be run as 
follows: At the release point, each team would be 
given a number of sealed envelopes bearing track 
numbers and containing a photograph like those you 
show in your aircraft recognition quizzes. The 
section headquarters would listen to a prerecorded 
tape simulating the C/V early warning net. The 
section headquarters would then plot the targets or 
tracks on GEOREF and map boards and pass early 
warning and engagement instructions on to the 
firing units. Upon alert, the team would open the 
envelope, identify the aircraft, and take appropriate 
action. After the engagement, the teams would 
submit an after-action report and prepare to 
continue their missions. 

You could help this program by sending us copies 
of the photographs used for your quiz sections and, if 
possible, any other related material. I plan to 
request that the Tactics Department prepare the 
tape so it would come as new information to the 
section headquarters. In my opinion, this package 
would be timely, interesting, and challenging. The 
package would also give the section sergeant and me 
a good training evaluation indicator. 

One more thing, could you please print more 
articles on training tips for Redeye or training aids 
implementation for Redeye? Your article on AGES, 
for instance, was interesting but at  my level we could 
never get the materials or aviation support to do 
anything like it. We require simple, low-support, 
need-oriented articles. I realize the need for things 
like AGES, but please don't forget the air defenders 
in the alien world of the other combat arms. 

BRADDEN L. JENISON 
2LT, ADA 
4th Bn, 54th Inf (M), CSC 
Fort Knox, KY 40121 

We have complied with Lieutenant Jenison's request 
for material to support his training program and will 
assist anyone else in any way we can. Regarding tips 
on Redeye training, we are always on the alert for 
training tips of all sorts. In that connection, we 
invite airdefensemen everywhere to send us their 
ideas for evaluation. Those having wide interest will 
be published. 

- Ed. 

ANOTHER "AIRLIFT" 
Dear Sir: 

Enjoyed your October-December 1979 issue - the 
most informative and comprehensive to date. Of 
particular interest was the article on FAAR 
Airmobility Tests conducted by the lOlst Airborne 
(Airmobile) Division. I thought you might like to 
know that the 1st Battalion, 59th ADA, 8th Infantry 
Division, conducted a successful "Field Expedient" 
airmobile emergency recovery operation .of a FAAR 
in June 1978. The operation was required to prevent 
the FAAR from sliding down a vineyard in Germany. 

ALBERT G. BRAUER 11 
CPT, ADA 
APMS 

Great for the grapes, but not bad for the FAAR 
either. I've seen those vineyards in Germany. 
Thanks for your interesting report. 

- Ed. 

THE "CHAPARRAL 5000" 
Dear Sir: 

Squad spirit and integrity have always been key 
factors .of successful ChaparralNulcan units. To 
operate effectively as a combat unit, the squad must 
be a team, always working together toward a com- 
mon goal: a combat-ready squad. 

Charlie Battery (Chaparral), 5th Bn, 52d ADA, 
at Fort Stewart, Georgia, has developed an event 
that has helped to strengthen the teamwork within 
its squads. It is known as the "Chaparral 5000," 
a take-off on the "Tanker's 5000" that CPT Charles 
Simpson, Battery Commander,. first observed in 
Germany. Besides team spirit, the "Chaparral 
5000" provides physical training, can be used to 
increase the soldiers' skills, and is an excellent way 
to wind down a long week. 

The "Chaparral 5000" is normally held every 2 
months. As champions, the squad winning this 
coveted title gets its members' names engraved on 
a handsome plaque that sits in the battery orderly 
room. Additionally, a 3-day pass is awarded to 
members of the winning squad, and the platoon 
with the best squad average holds a rotated trophy. 
The result is a highly motivating afternoon the 
troops look forward to, with obvious benefits. The 
total time involved in a well-run event is 2% hours, 
plus approximately 30 minutes required to set up 
the field. The "5000" can be held almost anywhere, 
from a motor pool to the middle of a field training 
exercise. 

The following materials are normally required: 
The Chaparrals with cargo cover. 
Three M30 training missiles without wings or 

fins. 
Three track shoes with pads. 
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Three ratchets 
with sockets for a track pad as 
track pads. rapidly as pos- 

Engineer tape sible and return 
(white), tape mea- to  the starting 
Sure, and stop EngTape line. The squad 
watch. begins at the start- 

Field table. ing line with the 
The field for the necessary tools for 

event is set up as the task. At "GO," the squad 
shown in figure 1. Engineer tape 
is used for boundaries. Nonpar- 
ticipants must remain outside and returns it (with nut) across 
the tape. the start line. The squad is then given a 

Scoring is done by adding the scores for each new track, pad, and nut. After this pad is 
squad, the winner being the one with the high- installed (tightened) the whole squad returns 
est score. Five-man squads are preferred; how- to the start line where its time stops. Many 
ever, the events can be easily performed by crews have put the pad on backwards. There is a 
four-man squads/crews. 100-point penalty for this mistake. 

Basically, the "5000" includes five tasks, but Scoring. 5 points for each second the squad takes 
two alternates can be used in the event of equipment is subtracted from 1,000. This is the score for the 
shortages or to change the format. Following are squad. 
the basic events and scoring: CARGO COVER REMOVAL. Three squads 

MISSILE PRESS. An M30 training missile can do this event at the same time. The object is to 
(without wings and fins) is held at  chest level by remove the cargo cover from a covered Chaparral 
four members of the squad. The squad leader (if and fold it, store the bows and stanchions properly, 
5-man squad) is the coach. The squad members are and return to the starting line. Penalty points may 
given 1 minute in which to press the missile over be subtracted at  the judge's discretion for sloppy 
their heads as many times as possible. The missile folding or misplaced or misused equipment. 
must go over the heads and under the chins of the Scoring. 5 points for each second the squad takes 
two end personnel. is subtracted from 1,000. This is the squad's score. 

Scoring. 10 points are awarded for each time 
the missile is pressed over the heads .of the two ALTERNATE EVENTS. 
end personnel. 

TRACK SHOE TOSS. The object is to throw a 
Chaparral track shoe as far as possible. One man 
from each squad stands at the starting line and 
throws at the center Chaparral. He gets two throws, 
with the best throw counting. Throws that land out- 
side the engineer tape do not count, nor do throws 
where the contestant steps over the starting line. 

Scoring. 5 points per full half-foot (6 inches) 
measured from the nearest point -of the shoe when 
it stops. 

CHAPARRAL LOW CRAWL. One man from 
each squad performs this event. The runner begins 
a t  the starting line and runs down and crawls under- 
neath each Chaparral, entering- from the front. 
After he has crawled under each vehicle, the runner 
returns to the starting line where he is.timed. 

Scoring. 5 points. for each second the run- 
ner takes is subtracted from 1,000 points. This is 
the squad's score. 

TRACK PAD CHANGE. Three squads can do 
this event at the same time. The object is for the 

Breaker Bar  Toss. The breaker bar (crowbar) is 
tossed by a squad member from the starting .line, 
just as a javelin is tossed. Ten points are awarded for 
each whole foot, plus 5 points for an additional 6 
inches. 

Missile Reload. Performed as prescribed in FM 
44-4, with 1 point per second subtracted from 1,000 
for each second required. 

Although these events are for Chaparral crews, 
similar drills could be devised for Vulcans or other 
weapon systems. The "Chaparral 5000" has proved 
most successful for Charlie Battery, and we fully 
plan to use it in the future. It is an.effective training 
and morale tool we. feel could also benefit other 
units. 

PAUL BACON 
CPT, ADA 
Btry C, 52d ADA 
Fort Stewart, GA 31313 
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THE NEW DIRECTION IN 
AUTOMATIC TESTING 

CW3 Dennis A. Harris 

re you a battalion commander, battery com- 

n mander, platoon leader, or platoon sergeant 
rssponsible for a $2 million weapon system? 

Are you a section chief or console operator responsi- 
ble for the operation of that $2 million weapon 
system? Or are you the maintenance warrant or 
repairman responsible for fixing that $2 million 
weapon system when i t  malfunctions? If you can an- 
swer yes to any of these questions, this article is for 
you. 

Each year the US Army adds new and more com- 
plex equipment to its inventory. This equipment 
must be operated and maintained by soldiers who 
b v e  a minimum of training and experience. The 
military, along with civilian industry, has developed 
a wide range of sophisticated digital test equipment. 
Computers were added to assist in controlling the 
digital test equipment, and we now find that many 
of our new weapon systems include automatic test 
equipment (ATE). 

Computer languages were developed for specific 
applications - COBOL for business problems and 
FORTRAN for scientific problems. Abbreviated 
Test Language for A11 Systems (ATLAS) is a stan- 
dardized language for e x p m i n g  equipment test 
requirements and procedures. ATLAS uses terms 
and expressions that describe tssting relative to the 
unit under test (UUT) and without dependence on 
any particular type of test system. ATLAS has come 
to serve as a standard language for designers, testers, 
and operators to use in the preparation, documenta- 
tion, and implementation of test specifications and 
procedures. 

More than 25 test  systems and computer 
manufacturers offer ATLAS software systems. The 
British and German Ministries of Defense have 
selected ATLAS software for their military and com- 
mercial programs. The French aircraft industry has 
a h  i n v d  in ATLAS software. In 1976, the US 
Department of Defense (DOD) approved ATLAS as 
an interim standard language for ATE. Several other 
ATE test languages, such as VATE, VTRAN, 
OPAL, and ELAN, are available and currently in 
w within BOD. In 1978, recognizing the training 

I JANUARY-MARCH 1980 

cost impact of having so many different ATE test 
languages, DOD specified that ATLAS would be the 
standard for all new systems. ATLAS is made up of 
five major interrelated elements. These basic 
elements are test actions, test signals, rules, in- 
putloutput and data processing. 

TEST ACTIONS 
ATLAS specifies an  exact sequence of test 

equipment independent actions a t  the unit under 
t;est and the test system. These actions are called 
v e r b  in ATLAS, signal-oriented and nonsignal- 
oriented. Signal-oriented verbs are test actions and 
are similar to the steps a maintenance man would 
take in testing equipment. The nonsignal-oriented 
verbs are generally used in input/output or data 
processing functions. There are two types of signal- 
oriented verbs. One is single action, which includes 
those test actions that cannot be further subdivided 
with respect to the UUT. The other is multiple ac- 
tion, which includes those test actions that are a se- 
quence of signal-oriented, single action verbs, .end 
data processing functions. The single action verbs 
are: 

CLOSE. To initiate or gate a test system source, 
sensor, or load function to the UUT. The gating 
capability is usually represented as a master switch 
for each function. 

CONNECT. To fasten or join together the inter- 
face points, pins, or connectors of the UUT and the 
interface points of the test system. 

DISCONNECT. Opposite of CONNECT. 
OPEN. To turn off or inhibit a test system source. 

Opposite of CLOSE. 
READ. To establish the present value of a sensor 

function, that exists a t  the exact instant of measur- 
ing, and retain that value. 

SETUP. To set or adjust a source, sensor, or load 
function relative to the UUT. 

Multiple action verbs are the most commonly 
used test actions since they incorporate several 
smcific steps that a technician would be mui red  to 
take. The multiple action verbs cause several single 
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OOlOO CONNECT. AC SIGNAL, VOLTAGE MZX 11QV ERRUHT f2 PC. CNX HI J1-A LO J1-C S 

u--w -u 
Statement Verb N w n  Noun Statement Connect& Statmnmt 

Number Modifier Characteristic Field Termbator 

R g w e  1 

The Elements of an Atlas Statemeat 

action verbs to be processed. Some examples are: 
APPLY. To apply a source or load function to the 

UUT as defined by performing the single action 
functions: SETUP, CONNECT, CLOSE. 

MEASURE. To measure a UUT signal by the use 
of a sensor function and to retain the value by per- 
forming the single action functions: OPEN, 
DISCONNECT, SETUP, CONNECT, CLOSE, 
READ. 

VERIFY. To measure a UUT signal by the use of 
a sensor function, retain the value, and compare the 
measured value against limib established by the 
test specification writer by performing the following 
single action functions: OPEN, DISCONNECT, 
SETUP, CONNECT, CLOSE, READ, COMPARE. 

TEST SIGNAL$ 
Test signals can be pneumatic, mechanical, or 

electrical signals applied to the UUT or measured as 
an output of the UUT. These test signals are called 
"nouns"in the ATLAS language. Some examples 
are: AC SIGNAL, DC SIGNAL, DIGITAL TEST, 
DISPLACEMENT,  HEAT,  IMPEDANCE,  
RANDOM NOISE, WAVE FORM. 

To describe the test signal more completely, 
ATLAS uses noun modifiers in conjunction with the 
nouns in each ATLAS statement. Some noun 
modi f ie r s  a r e :  AMPL-MOD ( A m p l i t u d e  
Modulation), BIT-RATE, CURRENT, FREQ 

I 
000010 BEGIN, ATLAS PROGRAM S 

001280 TERMINATE, ATLAS PROGRAM 6 I 

Preamble Section 

Procedural Section 

n 
Figwd 2 

A Simple ATLAS Program 

(Frequency), MAG (Magnitude), RES (Resistance), 
TEMP {Temperature), VOLTAGE. 

ATLAS also has provi8ions for including I 
s *:I statement characteristics that further define values ; +* 

a-# 
and dimensions of the nouns and noun modifiers. . " ~ 3  
Statement characteristics include: ERRLMT (Error $8 Limit), LL (Lower Limit), MAX (Maximum), MIN 
(Minimum), RANGE, UL (Upper Limit). 

RULES 
A set of rules found in "The Institute of Electrical 

and Electronics Engineers, Tnc. Standard 416-1976" 
governs the use of the various elements of the 
ATLAS language. The rules dictate, among other 
things, that an ATLAS statement is composed of the 
following major components (fig 1): 

STATEMENT, An optional statement number is 
used to identify the statement in case it has been 
referenced somewhere else in the test program. 
When sequentially numbered, the computer keeps 
the statements in proper execution order. 

VERB. A test action. 
NOUN. A test signal name. 
NOUN MODIFIER. A test signal characteristic 

that is applied or measured. 
STATEMENT CHARACTERISTIC. A collec- 

tion of one or more test signal characteristic names 
where each noun modifier is followed by a value and 
dimension. An example is VOLTAGE MAX 12V. 

CONNECTION FIELD. The functions and 
names of the UUT posts or terminals a t  which the 
test action is being performed. 

STATEMENT TERMINATOR. Each ATLAS 
statement ends with a statement terminator 
designated by the currency symbol ($). 

Additionally, there are rules that govern the 
program structure of an ATLAS program. A simple 
program would consist of two parts (fig 2), a Pream- 
ble Section and a Procedural Section. The Preamble 
Section (fig 3) is used to define variables, designate 
the amount of storage locations required, label 
power supplies, and measure loads. The Preamble is 
also used to establish procedures (fig 4) that may be 
used frequently throughout the program. The 
Procedural Section (fig 3) is where the ATLAS 
statements are written that execute the test. These , statements cause the test system to perform the tes.t 
actions. 
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Preamble Section Procedural Section 

Contains ATLAS statements Each ATLAS statement causes a 
which are used to define and label specific test action to be executed. 
variables, power supplies, loads, It is the main body of the ATLAS 
measuring devices and pro- program. 
cedures. These statements do not 
cause tests to be executed. 

v 

Figure 3 

The Difference and Purpose o f  the Preamble & Procedural Sections 

000010 BEGIN, ATLAS PROGRAM S 

C PREAMBLE SECTION 

000020 OEFINE, 'PWR-ON', PROCEDURE 8 

000030 APPLY, AC SIGNAL, VOLTAGE 11 5V ERRLMT +- 1 PC, CNX H I  J l - 1  LO 51-2 8 

000040 APPLY, DC SIGNAL, VOLTAGE 6V  ERRLMT +-PC, CNX H I  51-5 LO J l - 6  8 

000050 END, 'PWR-ON' S 

C PROCEDURAL SECTION 

001000 PERFORM, 'PWR-ON' 8 

001010 ........................ 8 

001 020 ........................ 8 

001030 PERFORM, 'PWR-ON' S 

. . . . . . . .  00 1 040 . . . . . . . . . .  
001050 REMOVE, 'PWR-ON' 8 

001060 TERMINATE, ATLAS PROGRAM $ 

Figure 4 
ATLAS Program Containing a Frequently Used Procedure 

INPUT/OUTPUT FUNCTIONS dicator light panel. The message can be test results, 
computed values, or operator instructions. 

In almost every test there is a need for the test 
operator to communicate with the equipment. The FILL. Loads data into variables that have been 
purpose is to provide pa* number or defined in the ATLAS preamble section. These data 
number of the UUT or to get answers from the ATE may establish initial conditions for the test or could 
as to the serviceabilitv of the UUT. Some of the in- be the expected output parameters for the UUT. 
put/output functions irovided by ATLAS are: INDICATE. Presents a programer-generated 

DISPLAY. Presents a programer-generated message to the test operator over whatever medium 
message to the test operator on a visual device, such is available in the ATE. It could be visual, hard 
as a cathode-ray tube, numerical display, or in- copy, or recorded. 
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This UUT has a 12-volt dc input and a 110-volt acinput. If ground is not applied to either of 
pins 51-5 or J1-7, the output of the UUT is 6 volts dc plus or minus 0.1 volts. If the output is 
not within this limit we need to tell the operator that Integrated Circuit Package (ICP) A-1 
is bad. Then a ground is applied to pin J1-5. The output should be 12 volts dc plus or minus 
0.1 volts. If the output is not correct ICP A-3 is bad, and we need to tell the operator this. If 
the UUT is good up to this point, we can then apply a ground to pin 51-7 also, the UUT 
output should then be 24 volts dc plus or minus 0.2 volts. If the output is not within 
tolerance, we need to tell the operator that ICP A-7 is bad. However, when all output 
voltages are correct, we must tell the operator that the UUT has p a d  all tests. 

D.C. Power t J1-1 

supply - 51-2 P1-8 t 

: .  
UUT Digital 

Voltmeter 

kc. Power MI 51-3 PI-9 - 
supply LO 51-4 

- - 
000010 BEGIN, ATLAS PROGRAM $ 

000020 APPLY, DC SIGNAL, VOLTAGE MAX 12V ERRLMT +-2 PC, CNX HI J1-1 LO 
51-2 $ 

000030 APPLY, AC SIGNAL, VOLTAGE MAX 1 lOV ERRLMT +-5 PC, CNX HI J 1-3 LO 
51-4 $ 

m 4 0  VERIFY, (VOLTAGE), DC SIGNAL, UL 6 . 1 ~  LL 5.9v, CNX HI PI-8 LO PI-9 $ 

000050 GO TO STEP 000220 I F  NOGO $ 

OO0060 APPLY, EARTH, CNX 51-5 $ 

000070 VERIFY, (VOLTAGE), DC SIGNAL, UL 12.1V LL 11.9V, CNX HI Pl-8 LO PI-9 $ 

000080 GO TO STEP 000240 IF NOGO $ 

000090 APPLY, EARTH, CNX 51-7 $ 

OOOlOO VERIFY, (VOLTAGE), DC SIGNAL, UL 24.2V LL 23.8V, CNX HI P1-8 LO Pi-9$ 
000110 GO TO STEP 000260 IF  NOGO $ 

000200 DISPLAY, MESSAGE, 'UUT GOOD' $ 

000210 GOT0 000300$ 
000220 DISPLAY, MESSAGE, 'ICP A-1 BAD ON UUT' $ 

000230 GOT0000300 $ 

000240 DISPLAY, MESSAGZ, 'ICP A-3 BAD ON UUT' $ 

000250 GOT0000300$ 
000260 DISPLAY, M W A G E ,  'ICP A-7 BAD ON UUT' $ 

000300 TERMINATE, ATLAS PROGRAM $ 

Figure 6 

The Translation from a Teat Requirement to an ATLAS Program 

PRINT. Presents a programer-generated message 
to the operator on a hard-copy device; 

DATA PROCESSING FUNCTIONS 
ATLAS provides the  capability to  make 

RECORD. J?resents a programer-generated calculations; and comparisons similar to most data 
message to the operator on a recording device, such processing equipment. This .  feature allows 
as magnetic tape. automatic testing to continue if the UUT output is 

WAIT FOR. Allows the test operator to enter within tolerance limits. A few of the more useful 
ATLAS data processing functions are: 
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CALCULATE. Performs traditional arithmetic, 

boolean, bit shifting, and digital calculations. 
COMPARE. A special test-oriented calculation 

that compares a value against upper and lower 
limits and provides a GO NO GO indicator or, if NO 
GO, an additional HI or LO indicator. This feature is 
useful when the resuit of a measurement needs to be 
compared against a set of limits to determine 
whether a test has passed or failed. 

SAVE. A special verb to save the current 
measured value, identified always in ATLAS as be- 
ing stored in the variable MEASUREMENT. 

SOME ATLAS APPLICATIONS 
Let's look at some simple uses for ATLAS. You are 

to apply a 15v dc to pin PI-1 of an amplifier and a 
ground to pin PI-3. In English our instruction in a 
technical manual might read: 

1. Adjust dc power supply output to 15 volts, +_ 10 

I percent. 
2. Connect one end of the red lead to pin PI-1 of 

the amplifier and the other end to + output jack of 
the power supply. 

3. Connect one end of the black lead to PI-3 vf the 
amplifier and the other end to the ground jack of the 
power supply. 
4. Move the output power switch on the dc power 

supply to the "ON" position. 
Using single action ATLAS verb, the procedural 

section of the program would read: 
000010 SETUP, DC SIGNAL, VOLTAGE MAX 

15V ERRLMT + 10 PC $ 
000020 CONNECT, DC SIGNAL, VOLTAGE 

MAX 15V ERRLMT +_ 10 PC, CNX HI PI-1 LO 
P1-3 $ 

000030 CLOSE, DC SIGNAL, VOLTAGE MAX 
15V ERRLMT + 10 PC, CNX HI P1-1 LO PI-3 $ 

Using a multiple action ATLAS verb, the 
procedural section of the program would read: 

000010 APPLY, DC SIGNAL, VOLTAGE MAX 
15V ERRLEAT + 10 PC, CNX HI PI-1 LO 
PI-3 $ 

Examine the last ATLAS statement for a 
moment. Did you recognize the various elements of 
an ATLAS statement? The statsment number is 
00010; the verb is APPLY; the noun is DC 
SIGNAL; the noun modifier, VOLTAGE; the 
statement characteristics is MAX 15V EFWLMT + 
10 PC; the connection field, CNX HI PI-% LO P1-3; 
and the $ is the statement terminatof. Notice also 
that by using a multiple action verb the procedure 
was simplified. 

Figure 5 shows how an individual chassis is tested 
and a method of indicating which part is unser- 
viceable if the unit under test fails any particular 
part of the test. This same method of fault indica- 
tion can also be applied to functional groups of a 
chassis like a transmitter section or an entire radar 
or missile system. The error indication might be 
"Replace Amplifier A-23" or "Adjust 28-Volt Power 
Supply." 

System software can provide automatic switching 
into maiptenance and diagnostic procedures similar 
to the ATLAS procedures shown here, with the fault 
isolated and a corrective action message sent to the 
operator almost before he realizes that his system is 
not operating properly. This will be an important 
factor in maintaining operational equipment. 

THE BOTTOM LINE 
ATLAS is the tool that can link more closely the 

wwpon system designer, test equipment designer, 
maintenance man, operator, and the commander 
into the proper man-machine interface that can 
make our complex weapon systems more effective in 
performing the mission. And after all, isn't a high 
percentage of "green time" what we're striving for? 

CW3 Harris holds a 3adwlor of Science Degree in 
Engineering from the University ofebraska at Omaha 
and is a Dim'nguished G d u a t e  of the Warrant Officers 
Senior Come. Besides w i n g  4 years ouersem in Nike 
Here~clee: direct support units and 6 years in Safeguard 
R&D, lie taught Computer Appliances in Systems 
E w ' w w i w  and Computer Simulations Modeling at the 
Uaiv-(?rsEty of Nebmska at Omaha. He retired from the 
Army in February and will be employed by Ford 
Aemw&mics as Software Engineer ira the DIVPJ) Gun 
promm. 



we HIND 

Captain Carl E. Daschke 

Threat Branch 
Directorate of Combat Developments 

Fort Rucker. AL 

This article was  originally published in the US 
Army Aviation Digest and the author garnered the 
Digest's Monthly Writing Award for his effort. It 
contains information of genuine value to the air- 
defenseman. 

Of the tactical combat equipment items fielded by 
the Soviet military recently, few have created as 
much interest, discussion - and led to as many mis- 
conceptions within the Army's aviation community 
as has the Mi-24 HIND assault helicopter. 

Discussions concerning the HIND invariably sur- 
face misconceptions concerning its size, possible 
missions and flight capabilities. Many of the mis- 
understandings are the result -of attempts to com- 
pare Soviet with US concepts of rotary wing aviation 
in terms of missions, armament, and tactics. 

Common examples of misconceptions concerning 
the HIND-A and its product improved follow-on, the 
HIND-D, are: 

The HIND, because of its size, is incapable of 
hovering or firing its weapons from a hover. 

The HIND is huge when compared to US air- 
craft. It's -often compared, in size, with an armed 
CH-47 Chinook. 

Soviet rotary wing technology is incapable of 
producing a rotary wing aircraft stable enough to 
allow it to engage in nap-of-the-earth flight modes. 

Soviet rotary wing technology is extremely 
rudimentary and tends to be far behind US 
technology in terms of armaments and avionics. 

The truth of the matter is that the Soviets have 
the capability to produce and field a modem, highly 
technical, and advanced assault helicopter. The 
deployment of the HIND, which exhibits many of 
the advanced capabilities of the US advanced attack 
helicopter (AAH), preceded the US AAH production 
and employment by several years. Consequently, the 
ability of Soviet technology to produce a helicopter 
with capabilities equal to (and in some instances ex- 
ceeding) corresponding US systems and capabilities 
signaled the closure of another weapons technology 
gap. 

Since the HIND'S introduction.. four versions have 
been identified. Initially, the HIND-B prototype was 
produced, followed by the HIND-A. The HIND-A 
was selected for production and subsequent 
deployment to the tactical forces. A follow-on ver- 
sion of the HIND-A, but without armament (HIND- 
C), was produced to be used as a training aircraft. 

During the spring of 1977 the HIND-D, a product 
improved variant of the HIND-A, was identified 
with the forward forces. The deployment of the 
HIND-D follows the evolutionary development of 
HIND series aircraft with additional emphasis being 
placed on armament and fire control. The HIND-D 
is expected to possess a greater offensive capacity by 
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incorporating more sophisticated fire control, target 
acquisition and improved weapon systems. The 
HIND-D is considered by some observers to be the 
most versatile and advanced helicopter in service 
anywhere in the world. 

In an effort to clarify some of the myths surround- 
ing the HIND, and more accurately evaluate its 
offensive potential, it is necessary to recognize the 
most significant difference between the HIND and 
its present US counterpart, the AH-1s Cobra. The 
HIND was developed as an offensive weapon with 
the ability to operate and survive ahead of the at- 
tacking forces to which it is attached. The aircraft's 
onboard weapons, coupled with its ability ta: carry 
an additional basic load of ammunition or eight 
combat troops, tend to support the HIND's potential 
for independent combat operations. The armament 
package developed for the HIND allows the aircraft 
to employ a variety of different weapons in support 
of its actions: 

128 57-millimeter (mm) free flight aerial 
rockets (FFARs) . 

4 antitank guided missiles (ATGMs). 
12.7-mm Gatling gun. 

The weapons package, cargo hauling, and flight 
characteristics allow the HIND to be extremely ver- 
satile and could be expected to perform many more 
types of missions than comparable US helicopters. It 
is believed, however, that  the HIND will be 
predominantly employed in the combat roles dis- 
cussed below. 

Close Air Fire Support: The variety of weapons 
found on the HIND allows i t  to provide close air fire 
support for the attacking forces. The lack of 
dedicated close air support (CAS) from high- 
performance aircraft has long been a point of con- 
cern among attacking ground force commanders. 
The HIND could be called upon easily to fill the 
CAS gap by attacking an enemy force with its 
rockets, bombs, and Gatling gun fire. The ability of 
the aircraft to loiter in the vicinity of the battle area 
until sufficient numbers of targets become available 
further increases the HIND's CAS threat to our 
defending forces. 

Combat Air Assault: In the early stages of a con- 
flict the primary mission of the HIND could easily 
center around its ability to transport forces and then 
remain with those forces to provide close air support. 

' 

Combat air assault (CAA) missions will be con- 
ducted in an effort to insert forces within our rear 
areas. These forces would have the mission of disrup- 
ting our communications, logistics, and command 
and control facilities. Particular emphasis would be 
placed on those logistical areas where our special 
weapons are maintained. In addition, CAA could be 
used to facilitate the securing of river crossing areas 
to be used by the attackers, and fortified positions. 
In the performance of CAA missions, we can 
reasonably expect the HIND to be employed with 

HIND-D 
AH46 

Figure 1 

the Mi-8 HIP E and F which have a larger troop lift 
capability. The HIND's ability to carry a full com- 
plement of weapons, with an additional basic load of 
ammunition inside the cargo area, will prove to be 
invaluable in supporting the combat air assault role. 

Anti tank Fires: The HIND is capable of 
employing its ATGMs (AT-2 SWATTER or ad- 
vanced systems) much in the same manner as our 
antitank aircraft. Considering the range limitations 
associated with the AT-2 SWATTER, the aircraft 
would probably realize its greatest antitank success 
by engaging armor from a defensive position. 
However, the offensive potential, especially against 
our tanks acquired while they are repositioning 
between defensive battle positions, cannot be dis- 
counted or overlooked. 

Air-to-Air Interdiction: The possibility of our 
helicopters being engaged by the HIND is a subject 
of increasing concern and debate within the aviation 
community. This concern is undoubtedly justified, 
with the postulated air-to-air mission based upon 
several undeniable factors. 

The HIND is equipped with weapons which 
originally were developed for air-to-air use, or are 
capable of being employed in an air-to-air role. Most 
notable are the 57-mm FFAR and the 12.7-mm Gat- 
ling gun. 

The HIND, if employed in the missions we project 
for it, will spend a great deal of its time operating 
behind our forward edge of the battle area. It would 
then be reasonable to conclude that our most timely 
response to these intrusions would be our own attack 
helicopter; therefore the HIND appears to be armed 
to counter our perceived aviation threat to the ac- 
complishment of the HIND'S mission. 

Assuming that our antitank aircraft are a t  least as 
successful in killing Soviet tanks as we hope them to 
be, it is not unrealistic to believe that the Soviets 
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would consider the HIND as a viable weapon to be 
employed against our antitank aircraft. As stated 
earlier, the HIND-D incorporates sophisticated 
navigational, target acquisitiodfire control and 
weapon systems. The advanced technology 
associated with the HIND is made possible by the 
use of a "continuing technology" process employed 
in the manufacture and design of each succeeding 
version of the HIND. Another practice, allowing the 
designer to provide equipment which is more 
sophisticated than what we generally would include 
on our helicopters, is the use of common aircraft 
systems. This commonality stresses the use of stan- 
dardized parts, assemblies, and subsystems 

HINDmD 
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throughout aircraft production when and wherever 
possible. 

Therefore, it is possible to find several types of air- 
t 

craft equipped with similar avionics, navigational 
devices and armament. The reason behind the use of 
common items is that the design bureaus for 
armaments and avionics are responsible for develop- 
ing all related systems for the Soviet aircraft fleet. 
Under this concept it is far less complicated and less 
expensive to design one type of subsystem which can 
be used on several aircraft; thus, the navigational 
systems, bomb racks or rocket pods tend to be stan- 
dard throughout the Soviet Air Force. 

Much has been said concerning the size of the 
HIND in comparison to our fielded helicopters. Ob- 
viously the HIND is larger than its US counterpart. 
A smaller version of the HIND would undoubtedly 
reduce the aircraft's versatility, and reduce the air- 
craft to a carbon copy of our antitank helicopter. 
Although larger than US antitank helicopters, it is 
not as large and cumbersome as some "experts" 
would have you believe. With the help of the il- 
lustrators a t  the Aviation Center at  Fort Rucker, 
Alabama, we have prepared scaled comparisons of 
the HIND versus our AH-1G (fig. I),  UH-1B (fig. 2), 
and UH-1H (fig. 3) helicopters. 

The illustration comparing the HIND with the 
AH-1G provides some distortion in that it compares 
the aircraft in a landed position. In flight the 
HIND's tricycle landing gear would be raised into 
the fuselage. Therefore, in flight, the height of the 0 
two aircraft would be similar, more closely resem- 
bling the Cobra's. Another important consideration 
when comparing the aircraft is that the HIND most 
probably will be observed from a frontal or a t  least 
quartering position, with the observer's vision being 
obscured by fog, haze, or smoke. The obscuration of 
the aircraft would make immediate positive iden- 
tification more difficult. This fact will no doubt 
cause some real problems for our ground forces, es- 
pecially in the air defense units attempting to iden- 
tify aircraft. 

The HIND's larger size will no doubt restrict it 
from operating in the very extremes of terrain flight. 
This will, however, be of minimal concern to the 
Soviet aviation officer. The HIND appears to have 
been provided with the technology, power, and 
armament to enable it to successfully complete its 
myriad of combat missions. I feel that, although the 
aircraft undoubtedly will have some vulnerabilities, 
the HIND can be expected to represent a rather 
significant threat to both Army tactical aviation and 
our ground forces. Based on the HIND's versatility, 
we can expect increasing numbers of HIND aircraft 
to be deployed in the forward areas. 
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n 14 June 1775, the Continental Congress 
established a Regular Army. During the more 
than 200 years since, millions of Americans 

have worn the Army uniform, suffered the hardships 
of nine major conflicts, trained ardously for the next 
trumpet's call, enjoyed the comraderie of Army life, 
and served their country well. Today, the Army is 
represented by more than three-fourths of a million 
soldiers stationed in more than 95 countries and 
territories throughout the world. 

These soldiers dig foxholes, drive tanks, cook 
chow, load and unload trucks, operate computers, 
and perform a myriad of tasks necessary to keep 
units ready to fight. I t  is sometimes difficult for a 
tired, grubby infantryman who has just hiked 12 
miles in full combat gear to realize his importance in 
a larger perspective of national defense. But the 
Army is people and the Army is only as good as the 
combined efforts of individuals who care about doing 
the best job possible and who are proud of being 
soldiers. 

In addition to the Active Army, the Nation's 
defenders include more than 530,000 citizen soldiers 
who maintain and improve their military skills as 
members of the Army National Guard and Army 
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Reserve. Training on weekends and a t  summer 
camps, these dedicated soldiers stand ready should 
the nation call. 

Only a small portion of the American public 
shares this service to country. That number needs to 
be expanded through actual service or, a t  the least, 
by support of those in uniform. Military service is es- 
sential to America's strength. A force trained and 
prepared to defend the nation and its vital interests 
is imperative. Our Army is a major part of American 
society, with a key role in global relationships and 
diplomacy. The need for an Army as a n  instrument 
of public policy is undisputed. No country exists 
without an Army, and history is clear that a lack of a 
trained, dedicated Army has signaled doom for the 
existence of some nations. 

The ranks of the US Army must be filled with 
soldiers imbued with a realization of the value of 
their service. We need men and women who relish 
the challenge and seek the rewards of military ser- 
vice, soldiers who stand tall and serve with pride as 
the Colors are presented, citizens who feel proud 
that they are sharing the obligations of freedom. We 
see such soldiers every day and are glad to be part of 
and represented by them. 



The US fighter force in the Pacific, during the 
early days of World War II, consisted primarily of 
P-39s and P-40s. A few obsolete fighters were in 
service at the start of the war but were soon replaced 
by the newer P-39s and P-40s. 

miles. Armament consisted of six caliber .50 
machineguns. 

The Vought F-4U Corsair, a shore-based plane 
flown by the Marines, was superior in capability 
even to the Hellcat. It was placed in operation 
from bases in Guadalcanal in 1943. Late in the war, 
Corsairs were operated from carriers. Maximum 
speed was 417 mph at  19,900 feet and maximum 
range was 2,220 miles. Armament consisted of six 
caliber .50 machineguns, and it carried 2,000 pounds 
of bombs or eight 5-inch rockets. 

The P-47 Thunderbolt, like the P-38, operated 
best a t  altitudes exceeding 20,000 feet. With its 
heavy armament and excellent performance cap- 
ability, it was more than a match for the Japanese 
,aircraft. Range was a limiting factor of the earlier 
models of the Thunderbolt. To correct this limita- 
tion, the P-47N was produced expressly for the 
Pacific Theater. It had increased maneuverability, 
maximum speed of 460 mph at 30,000 feet, and a 
range of 2,350 miles. The N model gave excellent 
service, particularly in escorting B-29s from Saipan 
to Japan and on other long-range missions. 

The P-51D Mustang had a maximum range of 
2,080 miles, which made it ideally suited for bomber 
escort and fighter sweeps in the Pacific. In February 
1945, Mustangs began escorting the B-29s in their 
assault on Japanese targets. The P-51 was the first 
land-based fighter to make strikes against Tokyo, 
starting in April 1945. It outperformed all Japanese 
fighter opposition. 

The P-39 proved unsatisfactory in combat 
because of its poor altitude capability. It was 
consistently outclimbed and outmaneuvered by 
the Japanese fighters, and the operating altitude 
of the Japanese bombers virtually prevented suc- 
cessful intercepts by P-39s even with 30 minutes 
advance warning. The P-39 was used with some suc- 
cess in the ground-attack role because of its heavy 
armament, rugged construction, and armor 
protection. 

The P-40, like the P-39, could not match the 
rate of climb and maneuverability of the Japanese 
fighters. Even though it was second best in a 
dogfight, the P-40 was effective against enemy 
aircraft in a diving attack. Hit-and-run tactics were 
developed and attacks were made only with the ad- 
vantage of altitude. 

The P-38 (Lightning) became operational in the 
Pacific in October 1942. It soon earned the name 
of Angel. It was the first United States fighter 
capable of meeting the Japanese fighter on rela- 
tively even terms. Unlike the P-39 and P-40, the 
Lightning was in its element at 20,000-feet alti- 
tude. Its greater range was also an important 
factor in the subsequent "island-hopping" war in 
the Pacific. It could fly long ranges without re- 
fueling. 

The Grumman F-6F Hellcat was placed in opera- 
tion with the Pacific fleet in 1943. It was designed 
specifically to master the Japanese Zero. The 
Hellcat was superior to the Zero in every respect. 
It was faster, more maneuverable, more rugged, 
had a higher flying capability, and was better 
armed. The F-6F had a maximum speed of 375 mph 
at 17,300 feet and a maximum range of 1,590 

United States Fighter Tactics and Techniques 
As part of an attempt to strengthen our most 

western outpost, the Chief of the Army Air Corps, 
in October 1940, directed that 48 P-35s scheduled 
for shipment to Sweden be diverted to the Philip- 
pines. Late in November, the 17th and 20th 
Pursuit Squadrons arrived from the United States 
and took up their station at Nichols Field on the 
outskirts of Manila. The subsequent shipment of 31 
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P-40Bs from the United States necessitated the 
creation of a more modem air organization in 
the Philippines. The 4th Composite Group 
(consisting of Headquarters and Headquarters 
Squadron; 28th Bombardment Squadron; 2d 
Observation Squadron; the 3d, 17th, and 20th 
Pursuit Squadrons; 20th Air Base Group; and 
supporting units) was reorganized into the 
Philippine Department Air Force. This change 
proved to be only the first in a series of steps 
designed to bring about a more -effective air 
force structure in the Philippines. The Philip- 
pine Department Air Force, on 4 August 1941, 
was given a more flexible organization and was 
redesignated Air Force, United States Army Forces 
in the Far East. This Air Force at  that time was 
able to put into the air one squadron of P-40Bs, two 
squadrons of P-35As, one squadron of P-26As, and 
two squadrons of B-18s. But against even a mildly 
determined and ill-equipped foe, this show of air 
strength would have been sadly deficient. As a part 
of the overall plan- for maintaining a strategic 
defense, the Army Air Force (AAF) now allocated 
to the Pacific additional heavy bombardment 
groups and two additional pursuit groups .of 130 
planes. 

In December 1941, the P-35s .of the 34th Pursuit 
Squadron in the Philippines averaged 500 flying 
hours each. These aircraft lacked pilot armor and 
self-sealing fuel tanks and, though many gallant 
actions were fought by the P-358, the last two fell 
to Japanese fighters in March 1942. 

The American Volunteer Group (Flying Tigers), 
equipped with Tomahawks, the British version of 
the P-40B, enjoyed considerable success in spite of 
the fact that they contested enemy fighters superior 
in number and performance. This was mainly due to 
the tactics .of making the most .of the P-40's good 
points. Using a two-plane element in hit and run 
tactics, the pilots extracted the fullest advantage 
from the superior diving and level flight speed .of 
the P-40B, while nullifying the enemy fighters' su- 
periority in maneuverability and rate .of climb by 
avoiding dogfights. Against the enemy bombers, 
they also used diving tactics, frequently coming out 
.of the dive to strike the bomber from below. The 
ruggedness .of the P-40 and its superior firepower, 
together with emphasis on accurate gunnery, con- 
stant reliance on the two-plane element, and valiant 
work of the ground crews, enabled the Flying Tigers 
to destroy an almost incredible number .of the more 
fragile Japanese planes while suffering minimum 
losses. 

At this early date, the pattern .of US Army Air 
Force tactics was already evolving, and the lead 
set by the Flying Tigers was closely followed by 
pursuit units sent to the Pacific battle area. The 
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The F - 6 F  Navy lighter, the Hellcat I .  

Flying Tigers received their first P-40E Warhawks 
by the end of April 1942. By June 1942, they were 
absorbed into the 23d Fighter Group of the US Four- 
teenth Army Air Froce. Their P-40Es ran up sub- 
stantial scores of enemy aircraft destroyed. The 
six caliber .50 machineguns with 1,200 rounds per 
aircraft provided this plane with excellent fire- 
power. 

The chief complaint coming from various com- 
mand headquarters concerned the inability of both 
the P-40 and the P-39 to climb quickly and operate 
at high altitudes. The Japanese soon appreciated 
this shortcoming and in the Southwest Pacific Area 
appeared over Port Moresby, New Guinea, and 
Darwin, Australia, at  22,000 feet to escape in- 
terception. 

As noted, the P-39 was unable to meet the Japan- 
ese Zero on equal terms. Its strong points were its 
heavy armament with the 37-mm cannon, its ex- 
tremely sound construction, its self-sealing fuel 
tanks, and pilot armor, all of which made it capable 
of withstanding a fair amount of punishment. But, 
poor acceleration and ceiling limitations were its 
chief drawbacks, and its maneuverability left much 
to be desired. 

In addition to sending P-39Ds, the Army Air 
Force sent more than 100 P-400 Airacobras to the 
Southwest Pacific Area, ordered by the British but 
rejected after service test. These planes were ex- 
ternally similar to the P-39D but did not match it 
in performance. I t  became obvious that this air- 
craft was best suited for ground support roles 
where its 20-mm armament could be used to ad- 
vantage. 

The P-38 had the speed, range, and high- 
altitude performance that was much needed by the 
fighter groups. Persistent pleas resulted in ap- 
proximately 60 P-38Fs reaching Australia for the 
Fifth Air Force's campaign in New Guinea. On 27 
December 1942, 12 P-38s of the 39th Fighter 
Squadron made their first victory claim. They dived 
on a Japanese formation consisting of 7 bombers and 
more than 20 fighters and shot down 2 bombers and 



The favorite maneuver of the Americans 
with the Hellcat was to assign a pair of fighters 
to attack a Zero in a steep dive during which 
high speed was attained. Once the Zero was 
within range, the Hellcat would open fire, roar 
past, and make a sharp turn to withdraw. The 
Hellcat was apparently designed and placed in 
mass production for Pacific use. More than 
10,000 F-6F fighters were built before 
production ceased at the end of 1945. 

A comparison between Japanese and US 
fighters engaged in the first 6 months of the war 
showed that the latter were of sounder 
construction, more heavily armed, could equal 
their opponents in level speed, and could out 
dive them. The Japanese fighters were of far 
lighter construction and susceptible to heavy 

firepower but were more agile and could quickly 
9 fighters with only 1 P-38 being damaged. Unlike climb away. The United States tactics were 
the P-39 and P-40, the P-38 was efficient a t  20,000 basically those of the Flying Tigers; never to engage 
feet and, in fact, faced disadvantages when forced to in dogfights and attack only when having the 
operate at a lower altitude. The first P-38s in the advantage of height. 
South Pacific Area were assigned to the 339 Fighter If given sufficient warning to permit them to reach 
Squadron in October 1942 and made the first superior altitude, US fighters could achieve 
successful night interception by shooting down an considerable success, as they did on 30 July 1942 
enemy bomber on 29 Janua ry  1943 over overDarwinwhen27P-40sshotdown6Zerosand2 
Guadalcanal. bombers at a cost of 1 P-40. 

In June 1943, the 348th Fighter Group, a P-47C 
unit originally scheduled for Europe, was sent to the 
Pacific where it became operational late in July 
1943. 

Some units in the Pacific, accustomed to the 
greater maneuverability of the P-40 series at low and 
medium altitudes, were a t  first disappointed with 
the P-47 Thunderbolt until they fully appreciated its 
virtues of stability, high altitude performance, 
increased speed, and firepower. 

The first single-engine fighter to seriously 
challenge the Zero was the Chance Vought F-4U 
Corsair. Faster than the Zero in level flight and 
capable of greater diving speeds, the Corsair proved 
to be a potent threat to the Japanese fighters. As the 
number of Corsairs increased, the Zeros ran into 
serious trouble, and the Japanese were faced with 
serious losses inflicted by the speedy Navy fighter. 
The new Grumman F-6F Hellcat fighter made its 
debut during the Gilbert Islands Campaign in 
September 1943. This carrier-based fighter was to 
become one of the Zero's most formidable 
opponents. 

The new Hellcat was superior to the Zero in every 
respect except in maneuverability and range. It was 
protected by self-sealing fuel tanks and armorplate, 
armed with six caliber .50 machineguns, and carried 
a much greater load of ammunition than any other 
US fighter. 

In mid-1942, the word Pursuit was officially 
dropped from unit titles in favor of the word 
"fighter." Pursuit groups and squadrons became 
fighter groups and squadrons. 

The squadron was the basic unit of the Army Air 
Force but, in 1940, the yardstick for assessing Air 
Force strength had come to be the group, a more 
convenient formation that combined two to  four 
squadrons under a single command. In the Pacific, 
where airstrips were .often only capable of holding a 
single squadron, the squadron had a far more 
independent role. In both the Pacific and Europe, 
the "finger four" flight formation was adopted as the 
standard tactical flying formation, and four such 
flights made up a squadron formation. The usual 
number of squadrons in a group was three, but 
occasionally a fourth would be attached. In group 
formations, each squadron flew at  different altitudes 
for mutual protection. The number of aircraft 
assigned to a squadron varied throughout the war.. 
Originally, when fighters were in short supply, 18 
was the number assigned. By late 1942, squadrons 
were receiving 25, and during the next 2 years this 
was raised to 40 in many cases. By 1945, the 
maximum permissible number of combat aircraft in 
a squadron was 42. 

Night-fighter squadrons were not organized into 
groups and operated independently under the 
command of Wing. Twelve aircraft was the usual 
strength of early night-fighter units but, by 1944, the 
official strength was 18 including reserves. 
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Thomas B. Whiting 
Chief, Individual Learning Center 

Located a t  the US Army Air Defense School is a tape programs are on military topics, current affairs, and 
dedicated, professional, audiovisual service that can psychology. This room also contains five foreign language 
provide you with special training assistance while you are courses, which are on audio cassettes. 
stationed a t  Fort Bliss. I t  is the USAADS Individual The Video Carrel Room has 22 learning carrels, 20 of 
Learning Center ( L C ) ,  which provides a valuable training which are equipped with %-inch video cassette players 
service that air defense artillerymen should be aware of and 12-inch color monitors. Two carrels are identical to 
and take advantage of. those found in the TEC Carrel Room and are used for 

The ILC opened in July 1974 with a recorded utilization overflow and nighttime patrons. In this room we have 
that month of 7 Army Reserve officers, totaling 17.5 lessons on video tape that cover business law, economics, 
program man-hours. Today, the ILC averages 2,000 electronics, world history, education, speed reading, and 
patrons a month with approximately 4,000 program man- the list goes on and on. USAADS Pamphlet 350-3, Catalog 
hours. The ILC is under the supervision of the Resident of Instructional Programs, describes the available 
Training Management Division of the Directorate of programs, how to use the current catalog coding system, 
Training (DOT). The ILC provides multimedia support and how to reserve the multimedia theater. 
for all the courses presented by the Faculty Development The theater seats 50 students but can be made to ac- 
Division of the DOT and an opportunity for anyone to commodate up to 100. There is a portable chalk board for 
come in and help himself. conventional classes, a video tape player with two large, 

A wide variety of subjects is offered. Along with the color monitors, a 16-mm motion picture projector, a 
MOS training lessons, commercially prepared programs cassette tape player, a Besseler CueISee, and an overhead 
are available, using the most modern TV video tapes. Our projector. 
learning programs include subjects ranging from elec- Normal operating hours of the ILC are from 0730 until 
tronics to speed reading, and even the art of fishing. We 2030 Monday through Friday. Upon special request, 
have programs that entitle the patron, upon satisfactory facilities may be made available on Saturdays and Sun- 
completion, to receive a Certificate of Training, and one days. 
electronics course that can lead to college credits. On order We constantly review and evaluate ILC material to up- 
is an extensive video tape program on American History. 
The patron may use these programs a t  his own pace. When 
using the ILC, you can't help taking some knowledge away 
with you, and the price is right too - FREE. 

The ILC has the largest consolidation of Training Ex- 
tension Course (TEC) materials, together with related 
equipment, a t  Fort Bliss. This TEC information is an ex- 
tensive series of validated teaching kits produced by the 

date, replace, and add to keep holdings current. New ad- 
ditions to the ILC collection are posted in the master 
catalogs located in the Video and TEC Carrel Rooms. 
Faculty and students provide feedback to the ILC staff 
that is taken into consideration for future acquisitions. To 
keep people coming back and using our facilties, we must 
be attuned to their needs. If a topic or subject area is re- 
quested frequently that  we do not have, the staff wi1l:re- 

Army. The kits include the media software (audio cassette quest that we procure it. We can't afford to fill every re- 
and/or super 8-mm, loop cartridge) and a student instruc- quest but, if funds are available, we'll try. Also, to help es- 
tion sheet stating training objectives, materials required, tablish baselines for future programs, equipment, and any 
time references, general instructions, and any prerequisite changes in our hours of operation, we keep attendance 
lessons. The kit's software is used with a Besseler CueISee records. 
projector. TEC is presented in audiovisual or audio and in . We feel the ILC has a lot to offer. Programs are 
some cases printed text. All of these are accompanied by beneficial to your education, Army career, and your 
Lesson Administration Instructions, which can be used as future. Nobody is required to use our facility, but those 
references when setting up courses of instruction or by a self-motivated, dynamic, and progressive people are the 
class using the TEC materials. ones we see taking advantage of the ILC. 

The ILC presently consists of three rooms. The TEC We are proud of the facilities and on occasion we get to 
Carrel Room is used primarily for the Training Extension show them off to visitors such as educators that  come to 
Courses. The Video Carrel Room is used primarily to view Fort Bliss for recruitment purposes. We are a major factor 
the prerecorded video cassettes. Our third room is a mul- in the accreditation of USAADS with the Southern 
timedia theater to accomodate large groups or classes us- Association of Colleges and Schools, which is another 
ing TEC lessons or video cassettes. All facilities serve a point of pride we feel about the ILC. 
functional purpose and enhance the total learning en- On behalf of my staff, I invite you to visit the US Army 
vironment. Air Defense School's Individual Learning Center, Room 

The TEC Carrel Room has 26 multimedia learning 186E, Building 2, Fort Bliss, Texas, or call 978-361114680 
carrels. A carrel has everything needed to view TEC and for further information. We still have room for more 
slideltape programs from a rear projector unit. The slide patrons. Our job is to serve you. 
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ARMY CORRESPONDENCE 

ASP 

THRU 
GROWTH 

ARTEP 
Edward P. Shepherd 

"' hat greater challenge faces training managers 
a t  all levels than meeting the training needs of - every soldier in every unit throughout the 

Army? None! To help the soldier and the training 
manager, the Army Correspondence Course Program 
may be the answer to meeting those training needs. 

Historically, the Army has done a good job of 
teaching the skills that soldiers need. However, 
training managers must make the best use of time, 
money, and equipment to teach these skills. It is true 
that many skills should be taught in resident 
programs, but resident training is expensive, time 
consuming and, in most cases, does not provide an 
opportunity for early completion for soldiers who are 
already proficient in some of the skills being taught. 

The training needs of every soldier are as unique 
as his fingerprints. Like a detective identifying a 
fingerprint, each soldier should try to determine 
what could be called his "training print." The 
"training print" will show the current status of all 
his required skills, those already mastered and those 
that are not. When an accurate "training print" is 
available, the selection of the most efficient training 
option to gain skills needed for job performance 
often leads a soldier or his training manager to the 
Army Correspondence Course Program. 

Currently, almost one out of every seven soldiers 
on active duty is enrolled in Army correspondence 
courses. The main reason for this enrollment is sim- 
ple - the program works. The correspondence 

course program of the US Army Air Defense School 
currently offers more than 200 separate subcourses 
as part of more than 60 correspondence courses. 
These courses have been developed by the Air 
Defense School and cover the full range of skills re- n 
quired of all air defense soldiers. Completing one or I 

more courses can result in significant benefits to the 
individual soldier and to his unit. These courses and 
all air defense-related subcourses are listed in DA 
Pamphlet 351-20-1, the US Army Air Defense School 
Correspondence Course Catalog. The entire 351-20 
pamphlet series lists correspondence courses for all 
Training and Doctrine Command (TRADOC) 
schools and is available in each battery Army wide. 
The actual course and subcourse materials are dis- 
tributed by the Army Institute for Professional 
Development a t  the US Army Training Support 
Center. 

Soldiers enrolled in correspondence courses are 
provided with all of the materials and references 
they need to complete their programs. These 
materials, which are provided a t  no cost to the stu- 
dent and are his to keep, can be invaluable resources 
for future on-the-job use. 

Another benefit of increasing job knowledge 
through correspondence course completion is the 
greater chance of success on skill qualification tests 
(SQTs). Soldiers can use their SQT notice and the 
DA Pam 351-20 series to select subcourses to learn 
those skills that will be tested. As each soldier in a @ 
unit becomes more proficient in his job, unit per- 
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formance on field training exercises and Army train- 
ing and evaluation programs (ARTEPs) should im- 
prove also. 

In addition to these benefits, correspondence 
course completion earns promotion points for active 
duty personnel and retirement points for reservists. 
The ratio of credit hours to promotion points is one 
point for each 5 credit hours of completed cor- 
respondence work. Service members are awarded 
promotion points for any military correspondence 
course or subcourse completed successfully. Equal 
promotion points are awarded for work completed in 
a soldier's PMOS, DMOS, SMOS, or nonrelated 
MOS. Reservists earn one retirement point for every 
3 credit hours they complete. 

Soldiers have several options for completing cor- 
respondence courses. They can enroll as an in- 
dividual or as part of a study group and can, for some 
subcourses, complete the work through supervised 
on-the-job training (SOJT). The subcourses that are 
in an SOJT format are identified in the Army 
Correspondence Course Catalog series. 

I 

Individual enrollment allows each soldier max- 
1 imum flexibility in determining all aspects of a 
I training program. It also permits each student to at- 

I 
tain the subcourse objective. This is a distinct ad- 
vantage over resident programs. 

Group enrollment allows several soldiers to study 
together under the direction of a group leader. The 
group leader may be a squad or platoon leader, a sec- 
tion sergeant, or the senior member of the group. 
This type of enrollment aids supervisors by 
providing current service school-produced materials 
on job-related skills that can be used easily in unit 
training. 

For example, a group of soldiers could enroll in the 
Short-Range ADA Missile Crewman, MOS 16P, 
Correspondence Course by having the group leader: 

C o m p l e t e  a DA F o r m  1 4 5  ( A r m y  
Correspondence Course Enrollment Application) for 
himself. 

Complete a roster with the name, rank, social 
security number, and unit of each of the other group 
members (include retirement year ending date for 
Reservists). 

Submit the enrollment application with the list 
of names to the unit commander for approval and 
mailing. 

With the exception of the roster, this is also the 
application procedure for individuals. Enrollment 
applications for courses or subcourses offered by the 
Air Defense School should be forwarded to the Army 
Institute for Professional Development (IPD), US 
Army Training Support Center, Newport News, VA 

.) 23628. Each group member will receive all course 
material through the group leader. 

The IPD was formed as a result of consolidating 
the administration of correspondence courses of 16 
TRADOC schools a t  the Training Support Center. 
Three more schools have been added or will be added 
in the near future. Providing personalized services is 
one of the functions that IPD performs for all 
students enrolled in courses or subcourses offered by 
these schools. When students enroll in any course or 
subcourse, they are given the name and AUTOVON 
number of their own counselor within a student ser- 
vices team. In addition, if students or soldiers seek- 
ing information cannot reach the IPD during normal 
duty hours (0800-1645), they can record a message 
on a code-a-phone (AUTOVON 927-3085), which is 
operational 24 hours a day. The IPD also performs a 
curriculum review function intended to maintain 
up-to-date uniform material for all Army cor- 
respondence courses. 

Since the consolidation, the institute has become 
accredited by the National Home Study Council 
(NHSC), which places a civilian stamp of approval 
on the Army Correspondence Course Program. Ac- 
creditation makes it more likely that civilian trade 
schools, colleges, and universities will grant credit 
for completed correspondence work. The NHSC ac- 
creditation, however, did not result in specific 
recommended credit evaluations for each course. 
IPD is currently working with the American Council 
on Education (ACE) in evaluating each cor- 
respondence course to determine recommended 
credit. The ACE evaluation will take approximately 
15- months to complete. 

If you are interested in filling the gaps in your 
"training print," improving your SQT score or just 
gaining additional knowledge about your job, take a 
closer look a t  the Army Correspondence Course 
Program. 

Training managers will also be interested in know- 
ing that a 10-minute, 3/i -inch video cassette titled, 
" T h e  A r m y  I n s t i t u t e  f o r  P r o f e s s i o n a l  
DevelopmentIArmy Correspondence Course 
Program," (905-777-0828-B) is currently available 
through local audiovisual support centers. The tape 
is ideally suited for command information briefings. 

DA PAM 351-20-1 
(AIR DEFENSE COURSES) 

Correspondence Course Credit Hrs 
ADA Officer Basic 176-230 
ADA Officer Advanced 346 
ADA Officer Familiarization 93-147 
ADA Senior Sergeant MOS 16Z 193 
ADA Advanced NCO (ANCOC) E-42 210-248 
Primary Technical Courses 
J T P  for Hawk Missile Crewman MOS 16D20 35 
JTP  for Hawk Fire Control Crewman 

MOS 16E20 35 
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JTP for Short-Range ADA Missile 
Crewman MOS 16P20 69 

JTP for Short-Range ADA Crewman 
MOS 16R20 54 

Basic Technical Courses 
JTP for Hawk Missile Crewman MOS 16D30 64 
J T P  for Hawk FC Crewman MOS 16E30 84 
J T P  for Short-Range Missile Crewman 

MOS 16P30 104 
JTP for Short-Range Crewman MOS 16R30 81 

Merger Training 
Hercules Missile Crewman Merger MOS 

Training (16B) 38 
Hercules Fire Control Crewman Merger 

MOS Training (16C) 39 
Hawk Missile Crewman Merger MOS 

Training (16D) 29 
Hawk Fire Control Crewman Merger MOS 

Training (16E) 16 
Operations/Intelligence Assistant Merger 

MOS Training (16H) 54 
Defense Acquisition Radar Crewman Merger 

MOS Training (16J) 34 
Chaparral Weapon System Crewman Merger 

MOS Training (16P) 23 
Short-Range ADA Crewman Merger MOS 

Training (16R) 41 
Hercules Missile Crewman MOS 16B 

Common Subjects Skill Level 1 46 
Hercules Missile Subjects 39 
Skill Level 2 27 
Skill Level 3 62 
Skill Level 4 58 

Hercules Fire Control Crewman MOS 16C 
Common Subjects Skill Level 1 47 
Fire Control Subjects (all skill levels) 38 
Skill Level 2 27 
Skill Level 3 54 

Hawk Missile Crewman MOS 16D 
Common Subjects Skill Level 1 46 
Hawk Subjects (all skill levels) 20 
Skill Level 2 27 
Skill Level 3 57 
Skill Level 4 71 

Hawk Fire Control Crewman MOS 16E 
Common Subjects Skill Level 1 46 
Hawk Fire Control Subjects (all skill levels) 65 
Skill Level 2 27 
Skill Level 3 6 1 

Light ADA Crewman MOS 16F 
Common Subjects Skill Level 1 62 
Light ADA (all skill levels) 34 
Skill Level 2 28 
Skill Level 3 68 
Skill Level 4 35 

Operations/Intelligence Assistant MOS 16H 
Common Subjects Skill Level 1 46 
Ops/Intel (all skill levels) 65 
Skill Level 2 3 1 
Skill Level 3 81 
Skill Level 4 57 

Defense Acquisition Radar Crewman MOS 16J 
Common Subjects Skill Level 1 46 
Acquisition Radar (all skill levels) 32 
Forward Area Alerting Radar Crewman 

(all skill levels) 46 
Skill Level 2 55 
Skill Level 3 60 

Short-Range ADA Missile Crewman MOS 16P 
Common Subjects Skill Level 1 46 
Chaparral Weapon System (all skill levels) 48 
Skill Level 2 27 
Skill Level 3 59 

Short-Range ADA Crewman MOS 16R 
Common Subjects Skill Level 1 46 
Vulcan System Subjects (all skill levels) 28 
Skill Level 2 27 
Skill Level 3 56 
Skill Level 4 87 

ADA Mechanics MOS 24C, 24E, 24G, 24M, 24N 
Common Subjects Skill Level 1 56 
Common Subjects Skill Level 2 27 
Common Subjects Skill Level 3 67 
Common Subjects Skill Level 4 26 

Hawk Firing Section Mechanic MOS 24C 12 
Hawk Firing Section Mechanic MOS 24E 18 
Hawk Information Coordination Central 

Mechanic (MOS 24G) 15 
Vulcan System Mechanic 24M 53 
Chaparral Weapon System Mechanic MOS 24N 35 
IHawk Firing Section Mechanic (24C) FITES 51 
IHawk Fire Control Mechanic (24E) FITES .. 11 
IHawk Information and Coordination 

Control Mechanic (24G) FITES 36 
Special Combat Arms Training Program 11 
ADA Officer Refresher 65-74 
ChaparralNulcan System Orientation 78 
Redeye Missile System Controller 36-37 
Redeye Gunner 17 
Basic Electronics 130 
Preparatory Course for ADA Officer 

Basic 2-44-C20 37 
Special 16P10 Test (supervisor participation 

is required) 94 
Operations Sergeant Course 53 
Operations Assistant/Specialist Course 44 
Intelligence Sergeant Course 35 
Intelligence AssistantISpecial Course 48 
Mr. Shepherd is an  education specialist at the Army 
Institute for Professional Development, US Army 
Training Support Command, Fort Eustis, Virginia. 
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IAATIONAL GUARD THE CIVILIAN CADRE TECHNICIANS 
C a p t a i n  Joe T. Montoya  

T he Army, National Guard and Air National 
Guard employ full-time technicians who 
make up a civilian cadre. The National 

Guard Technician Program was created through 
enactment of Public Law 90-486, which is titled, The 
National Guard Technician Act of 1968. This act 
specifies conditions t h a t  must be met for 
employment. Technicians are Federal Civil Service 
employees with definite characteristics that are un- 
like those of other Federal agencies. 

Nonsupervisor technicians of both the Army and 
Air National Guard are represented by the National 
Federa t ion  of Federa l  Employees  Union.  
Management and  Union officials normally 
renegotiate the ManagementIUnion agreement 
every 3 years. 

National Guard technicians, under PL 90-486, are 
required to be members of the Guard and fill a 
TOE/MTOED'DA position in their respective units 
or commands. They hold the military grade specified 
by the Secretaries of the Army and the Air Force, 
depending on which branch employs them. Job 
descriptions dictate whether the technician hired 
will be of officer, warrant officer, or enlisted status. 
The technician must occupy a compatible Specialty 
Skill Identifier (SSI), Military Occupational 
Specialty (MOS), or Air Force Specialty Code 
(AFSC). Due to the operational concept of instant 
military readiness of the National Guard, technician 

employees are required to wear the military uniform 
appropriate to their service and grade. A recent 
Managementmnion agreement allows nonsuper- 
visor technicians to wear an approved civilian type 
uniform instead of the military uniform if they elect 
to do so. 

The law also provides that a technician who is 
separated from the National Guard, or ceases to hold 
the military grade specified for his position, shall be 
p rompt ly  s e p a r a t e d  from h i s  t e c h n i c i a n  
employment. 

The concept of the full-time civilian program for a 
technician is that his civilian work will be performed 
in the same unit in which he holds a mobilization 
assignment. In other words, the technician would 
perform his civilian work and training duty (and be 
mobilized to active duty) in the same unit. 

National Guard technicians provide a nucleus for 
each Army and Air Force Selected Reserve unit 
which increases the mobilization readiness of that 
unit. Their employment is designed so as to con- 
tribute effectively to the accomplishment of the 
military mission. This employment scheme insures 
that the civilian cadre will serve with a unit prior to, 
during, and after mobilization. It also guarantees 
availability of a cadre in any emergency, whether 
Federal or state. 

National Guard technicians in this type of 
employment are tasked to provide full-time com- 

Lupe Ontiveros (WG-11) is employed at Dona Ana Administrative support for National Guard air 
Range Camp as an electronics technician. He holds a defense battalions is performed by personnel 
TOE position with the 642d Maintenance Company administration centers (ACs). Shown are SP5 Navor 
with a mission to support air defense units of the Chavez (GS-5), SSG Frederick Montez (GS-5), and 
New Mexico Army National Guard. SP5 John Archuleta (GS-5). 
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md post radio teletype- 
writer rig is inspected by M S G - A ~ ~ ~ ~ O  ~ e r n a n d e z  
(GS-7), Operations Sergeant for the 2d Bn, an  air 
defense battalion in Southern New Mexico. 

F e d e r a l  G o v e r n m e n t .  S u p e r v i s o r y  a n d  
administrative technicians normally are employed 
under the General Schedule (GS) pay scale. 
Technicians working as mechanics, or in a technical 
field, are under the Wage Board (WB) pay scale. 

A vacancy existing in the technician personnel 
program will be filled by selection of a qualified per- 
son submitting an application for employment. All 
vacant positions are advertised in the area of con- 
sideration except temporary appointments under 
120 days, reassignments in the same grade and oc- 
cupational field, and reassignment of adversely 
affected technicians to the same or lower grade. The 
assignment of titles, series, and grade requirements 
for employment are made a t  the National Guard 
Bureau. The Bureau also updates position descrip- 
tions to identify compatible career fields and ac- 
tivities to which technicians must be assigned. 

In summary, National Guard technicians have a 
dual status as military selected reservists and 
Federal Civil Service employees. Technician job 
descriptions and grades relate to the military 
positions and grades in their assigned unit. 
Technicians must be fully qualified under both the 

Air defense early warning is of prrme importance to 
technicians SP5 Ted Lauturner (WG-9) and SFC 
Manuel Villa (WG-10) as they repair the battalion's 
acquisition radar. 

technician criteria and the military criteria of the 
military space occupied. 

The civilian cadre is designed to improve the 
mobilization readiness of the units to which they are 
assigned. The program insures that they serve with a 
unit prior to, during, and after mobilization; and 
guarantees their presence in the unit in an emergency. 
Editor's Note: Reserve components were recently 
directed by Congress (House Report 95-1398) to con- 
duct a test program by hiring technicians i n  an  ac- 
tive military status. The  test phase has been 
budgeted through FY  1980. Technicians hired under 
this program must meet the same requirements as 
those laid down by the National Guard Bureau and 
Civil Service Commission. They must fill ap- 
propriate technician position descriptions, be placed 
in  MTOEITDA positions, and be i n  a compatible 
grade and skill. Reserve Component technicians un- 
der this test have all the privileges active duty 
soldiers have except that they are on active duty un- 
der Title 32, USC Section 503, and under the control 
of the state Adjutant General. Active Army soldiers 
are under Title 10. If  the program is adopted for con- 
tinuation beyond the test period, an  appropriate 
career management system will be adopted. 

Captain Montoya attended the  University of 
Missouri and has graduated from several military 
courses, including the Command and General Staff 
College. He has served in Air Defense Artillery com- 
mand and staff positions both i n  the United States 
and Germany. He is presently employed as an  
Operations and Training Specialist and is assigned 
as Assistant Operations Officer, 2d Battalion ( A  W )  
(SP), 200th Air Defense Artillery, Las Cruces, New 
Mexico. 
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T actical Aircraft Effectiveness and Suitability 
in Close Air Support of Antiarmor Operations 
Test and Evaluation (TASVAL) was the 

name given to a joint Army-Air Force-Marine Corps 
test of tactical air power. The test was conducted at  
Fort Hunter-Liggett, California, from April through 
September 1979. During TASVAL trials, a 
simulated "Threat" tank battalion, which was rein- 
forced with motorized rifle, artillery, and air defense 
assets was pitted against a US tank heavy team. The 
Threat Forces launched breakthrough attacks while 
the US forces attempted to deny victory by 
employing the active defense. The US team was sup- 
ported by an assortment of air assets to include 
TOW Cobra helicopters and the new A-10 close air 
support aircraft, whose main armament is the GAU- 
8 30-mm rapid-fire cannon and the Maverick mis- 
sile. TASVAL provided data for determining the 
effectiveness and survivability of various mixes of 
these aircraft in a heavy defense environment. The 
Threat Forces were portrayed by the 4th Battalion, 
40th Armored, from Fort Carson, Colorado. Support 
was provided by air defense assets from the Army 
Air Defense Threat Simulators Team and the 5th 
Battalion, 57th Air Defense Artillery,. from Fort 
Bliss, Texas, along with a Chaparral platoon and 
Redeye gunners from the 1st Battalion, 51st Air 
Defense Artillery, Fort Ord, California. 

In this report, we want to give the air defense com- 
munity an overview of TASVAL, point out the ex- 
tensive air defense artillery participation in the test, 
and record some of the experiences of a Hawk bat- 
talion deployed for 7 months in support of the test. 
The objectives of TASVAL as defined by the Under 

Secretary of Defense for Research and Engineering 
in late 1977 were: 

Determine the loss rates of friendly aircraft 
during antiarmor attack missions in moderately to 
heavily defended areas. 

I7 Determine which Threat weapons or com- 
binations of weapons are most effective in destroying 
friendly aircraft. 

D e t e r m i n e  T h r e a t  a r m o r e d  t a r g e t  
destroyed/damaged rates and which aircraft, 
weapons, and tactics (or combination thereof) effect 
maximum kill rates. 

Determine friendly aircraft losses versus 
armored targets killed, considering the effect of tac- 
tics and combinations of friendly aircraft (i.e., type 
and mix of aircraft in the attack force, size of attack 
force, etc.). 

Evaluate the combined effect of AH-1S and A- 
10 aircraft operating in concert on kill and sur- 
vivability rates, 

Evaluate effects of weather (assumed ceiling 
and visibility restrictions) and electronic counter- 
measures on friendly aircraft losses versus armored 
target kill exchange ratios. 

The uniqueness of TASVAL, compared with other 
exercises, was the extensive instrumentation of 
player weapon systems and the computerization 
that was used to score the real-time battle and 
provide data for analysis. Laser emitters took the 
place of real weapons, with each player's laser being 
coded to identify that particular player and weapon. 
Near-real-time scoring was used for all simulated 
ground-to-ground and air-to-ground firing, but 
available computer capacity was insufficient to 

AIR DEFENSE U.O.uI.,I 



permit near-real-time scoring of ground-to-air firing. 
The near-real-time casualty assessment system used 
made it possible to keep a rough score on the 
progress of the battle, even though aircraft kills 
could not be counted immediately. 

All of the ground units and helicopters were 
equipped with weapon noiselsmoke generators that 
produced an explosion/flash/puff of white smoke to 
simulate the firing of one of their weapons. The 
ground units were also equipped with purple smoke 
flares to be set off when the units were determined 
by the computer scoring system to be incapacitated 
or destroyed. 

Continuous player position data in x, y, and z 
coordinates were fed to a central computer system 
along with weapons firing data. The computer 
system provided "killed" indications to ground 
players and recorded the real-time battle results for 
post-trial analysis. Extensive use was made of video 
camera and recorders mounted on weapons in 
validating the results of trials and assisting in post- 
trial analysis. Each trial revolved around attack by a 
Red Force of tanks, self-propelled artillery, and an- 
titank missiles (supported by air defense artillery) 
against a defending Blue Force of tanks and TOW 
missiles supported by one of three air support 
packages - A-10 attack aircraft only, attack 
helicopters only, or a combined A-lolattack 
helicopter force. Within constraints of the test con- 
ditions, limited terrain, instrumentation, along with 
time constraints and tactical doctrine, players were 
allowed free play, making each trial a unique battle. 

The trials were conducted in two, long north-south 
valleys, one consisting of rolling barren terrain and 
the other of rolling forest land. Typically, each exer- 
cise began as the Red assault force rolled down the 
valley from the north. As the Red Force came within 
range of the defended areas, Blue Force tanks and 
attack helicopters opened fire, supported by low- 
altitude A-10 attacks. Each battle or trial lasted 
about an hour. During any given trial, as many as 80 
short-range, highly maneuvering air targets were 
presented to Red Force air defense units. 

Air defense artillery participation in the test was 
extensive and critical to meeting test objectives. Red 
Force air defense systems were portrayed by US 
Army current inventory weapons acting as sur- 
rogates and air defense artillery simulators. The SA- 
8 and SA-9 systems were surrogated by the Hawk 
and Chaparral, respectively. The SA-7 and the ZSU- 
23 antiaircraft guns were portrayed by threat 
simulators. 

Full Hawk batteries were deployed to the test site. 
During the instrumentation development and 
testing stage of the test (March through May), the 
units were able to perform deep maintenance ac- 

tivities and extensive movement training. The final 
battery configuration for TASVAL consisted of a 
continuous-wave acquisition radar, two Hawk high- 
power illuminator radars (HIPIR), battery control 
central (BCC), information coordination central 
(ICC), and two simulated transporter-erector 
launchers (modified 2%-ton trucks) per battery. 
Each Hawk battery, with its associated transporter- 
erector launchers, represented the firepower of two 
SA-8 fire units. The units were deployed to present 
varying threat arrays through occupation of eight 
different tactical sites representing assumed typical 
SA-8 firing positions. Throughout the record testing, 
the batteries conducted two to four movements per 
week. 

The two major instrumentation projects for the 
Hawk units were tapping of the ICC to provide 
target azimuth data to the TASVAL computer 
systems and the addition of a video system. Azimuth 
bit data were picked from the ICC, fed through a 
micro processor in the instrumentation package, and 
transmitted to the TASVAL computer through radio 
relay. 

Two television cameras (long- and short-range) 
were mounted on the HIPIR antennas. Each firing 
console officer was provided a television monitor 
hung from the ceiling of the BCC and a foot switch 
for camera selection. The television system provided 
a crude but usable system for manual tracking of 
targets. Although radar tracking was the primary 
system used, all types of targets were tracked using 
the television system during the test. Typical target 
presentations throughout the test were quick- 
maneuvering, high-speed aircraft and helicopters at 
0 to 200 feet above terrain. Aircraft exposure time 
was generally 25 seconds or less. 

The major benefits derived from a test such as 
TASVAL were the experiences gained in virtually 
every area of battalion operations. This included the 
planning and execution of a battalion deployment 
and recovery for the 7-month exercise. Personnel and 
logistics proved to be two of the more interesting 
aspects of the exercise. Personnel administration 
and the turbulence caused by PCS/ETS orders 
transmitted over the 1,100-mile separation from Fort 
Bliss were extremely challenging. Additionally, each 
staff section and battery had to divide assets 
between Fort Hunter-Liggett and Fort Bliss. This 
created a situation that demanded the utmost in 
command, coordination, and control. Establishing a 
logistical pipeline that stretched over the 1,100 miles 
and deployed to a location where Hawk GS level 
support was not available placed severe demands on 
the direct support platoon. 

The nature of the test offered maximum oppor- 
tunity for operator and maintenance personnel to 
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have hands-on time with the equipment. The addi- in a joint environment was both unique and.:in- 
tion of an optical system enhanced operators' con- valuable. In retrospect, TASVAL was an extremely 
fidence because they could visually monitor each challenging task that provided unique and satisfying 
HIPIR's performance throughout an engagement. experiences for the members of the Red Lion Bat- 
The experience gained by the staff while functioning talion. 

Lieutenunt C o h i  LaRue was commissioned thmugh the 
ROTC program at the University of Nebraska. He is a 
graduate of the ADA Officer Advanced Course and the 
Command and Staff General College. He has served in  air 
defense units in Korea, E m p e ,  and the continental United 
States. He has also served as an ROTC instructor at Texas 
Tech University. His present assignment is commander of 
the 5th Battalion, 57th Air Defense Artilleyy, Fort Bliss, 
Texas. 
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NONDIVISIONAL CHAPARRAL V U L C A N - j  
Captain Robert M.  Reddick 

irtually all of us in the air defense business 
are familiar with the doctrine that provides 
for low-altitude air defense of the Army's 

infantry, armor, and mechanized divisions. Current- 
ly, each of these divisions is to have an organic 
ChaparralNulcan ( C N )  battalion, the mission of 
which is to provide low-altitude air defense coverage 
in the division's area of operation. A lot of ink has 
been spilled about the "nuts and bolts" of how these 
divisional ( C N )  battalions perform their missions. 
T h i s  a r t i c l e ,  w h i l e  s t i l l  f o c u s i n g  o n  
ChaparralNulcan, will deal with the not so well 
known "nor.divisiona1" C N  battalions and will ex- 
amine only the primary ones. Specifically, the mis- 
sion, organization, command structure, equipment, 
and support concept will be discussed. 

The current force structure provides for two non- 
divisional battalions. They are the 2d Battalion, 
60th Air Defense Artillery, with its headquarters a t  
Ramstein Air Base, Germany, and the 6th Battalion, 
56th Air Defense Artillery, with its headquarters a t  
Spangdahlem Air Base, Germany. After training a t  
Fort Bliss, both units were deployed to Europe in the 
summer of 1970 and assigned to the 32d US Army 
Air Defense Command (32d AADCOM). Let's look 
a t  the mission of the nondivisional battalion. As for 

any C N  unit, the mission is to provide air defense 
against the enemy's low-altitude attack aircraft. The 
difference in the mission of the nondivisional bat- 
talion from that of the division C N  battalion is that 
the nondivisional battalion is not tasked to defend 
the ground-gaining units but to defend the rear-area 
critical assets. They may include any facility deemed 
critical by the theater commander (in Germany, 
that's the Supreme Allied Commander Europe 
(SACEUR)), including depots, airbases, or port 
facilities. In contrast, the division battalion provides 
low-altitude coverage throughout the division's area 
of operations as directed by the division commander. 

To answer the "for whom" question, let's look a t  
the command structure above these nondivisional 
bat tal ions.  Figure 1 portrays the  command 
relationships found today. 

SACEUR has delegated operational command 
through Allied Forces Central Europe (AFCENT) 
and Allied Air Forces Central Europe (AAFCE) to 
the Fourth Allied Tactical Air Force (4ATAF). The 
32d AADCOM and its subordinate units belong to 
NATO and operate directly in response to the 
Commander, 4ATAF. This implies that  the non- 
divisional C/V battalions, as  with all ADA units 
assigned to the 32d AADCOM, link with NATO 
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Operational Command 
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- Command 

*A divisional battalion belonging to the 1 st Infantry Division attached 

to 108th ADA GP in peacetime. 
J 

through Allied Air Force. The divisional C N  bat- 
talions, however, being organic to their respective 
divisions, link to NATO through the national army 
groups. The 32d AADCOM is the only USAREUR 
major subordinate command as well as the largest 
US organization under the operational "command" 
.of NATO during peacetime. Due to this unique com- 
mand structure and mission, the traditional direct 
support (DS), general support (GS), general support 
reinforcing (GSR), or reinforcing (R) relationships, 
which we are accustomed to seeing C/V battalions 
establish, do not exist between these nondivisional 
battalions and supported Army units. While the 
divisional battalions do not fall under the command 
of NATO within the European environment, they 
are regulated by NATO in their conduct of ADA 
operations. 

The divisional C N  battalion commander still 
responds directly to the division commander for mis- 
sion and priority assignments. This is the 
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Figure 1 

relationship that exists throughout the Army's 
divisions. Hence, the  t radi t ional  support  
relationships are established between the divisional 
battalion and the units to which it provides support 
within the division's area of operation. 

Although the missions of both divisional C N  and 
nondivisional C/V are similar, the areas in which 
they execute their low-altitude missions (and their 
respective chains of command) differ significantly. 
To see how the nondivisional battalion carries out its 
mission, let us examine the internal organization. 
Figure 2 shows the internal structure of the non- 
divisional battalion. Inspection of this diagram 
reveals several major points. These and other 
differences stemming from their structural 
differences are highlighted in figure 3. 

The nondivisional unit, because of its rather static 
defense mission, does not require the mobility .of the 
divisional battalion, hence towed Vulcan and wheeled 
command vehicles are used as opposed to tracked. 



Although the overall mobility is less than that of a 
divisional battalion, the nondivisional battalion has 
a like firepower capability in that it contains the 
same number of weapon systems as the divisional 
battalion. The 48 weapon systems of the non- 
divisional battalion are divided equally between 
missile and gun, with each of the 3 batteries being a 
composite of 8 guns and 8 missile systems. This 
enables a desirable mix of weapon systems to be 
deployed around the defended area without the need 
for cross attachment. This also fosters battery in- 
tegrity, a quality that is generally disrupted in the 
divisional battalion because task organizing in most 
cases requires cross-attachment of missile and gun 
platoons to provide a proper weapons mix to support 
the mission. Also, there is the capability of each 
battery of the nondivisional battalion to repair and 
maintain both the Vulcan and Chaparral systems a t  
the organizational level. This dual maintenance 
capability is not the case in the divisional battalion, 
since each battery has the ability to provide 
organizational maintenance to either the Vulcan or 
the Chaparral only. 

To summarize the difference in internal struc- 
tures, it is fair to say that the respective missions 
have dictated the structure. The divisional battalion 
structure lends itself to mobility, task organization, 
and flexibility, while the nondivisional structure 
supports the less mobile mission and achieves a 
desirable mix of both gun and missile systems. 

Finally, let's compare the support concept used for 
the divisional unit with that employed by the non- 
divisional battalion. The divisional battalion ob- 
tains all necessary supplies, services, and 

# 

NON-DIV BN 

rre 2 
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maintenance through the Division Support 
Command (DISCOM). The DISCOM is a major 
command on the same level as the brigades and the 
division artillery. I t  is composed of a headquarters 
and headquarters company, adjutant general com- 
pany, finance company, medical battalion, 
maintenance battalion, and a supply and transpor- 
tation battalion. All the direct support maintenance, 
both conventional and missile peculiar, for the (7 
divisional battalion comes from the maintenance 
battalion, with the exception of medical, com- 
munications security, airdrop items, and light tex- 
tiles. The divisional battalion has no organic direct 
support unit like the nondivisional battalion. Items 
of equipment requiring repair above the DS .level 
must be evacuated outside the division to GS units 
in the rear. This type of support organization is ad- 
vantageous to the divisional battalion commander in 
that all activities are centralized and in proximity to I 

1 

one another. i 

The nondivisional battalions are under command 
of the 32d AADCOM. While being of division size 
(15,000+ personnel), the 32d AADCOM has no 
organic support element to provide maintenance, 
supplies, and services such as DISCOM provides to 
the division. The nondivisional battalion has the 
capability to provide DS maintenance to the firing 
batteries for both the gun and missile systems 
through its organic direct support unit (DSU). . 
However, it must look outside the parent organiza- 
tion for other DS maintenance as well as for supply 
and service activities. As with the divisional bat- 
talion, the GS requirement must be met by GS units r)' 
in the rear. 

DSU 
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